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Thermo Fisher's new 5L single-use bioreactor
enables seamless 1L to 5,000L scale-up for
biologics.

Perfusion bioreactor market grows due to
continuous biomanufacturing, led by Thermo
Fisher's DynaDrive.

iPSC-derived cell therapy pipeline accelerates
with 3D bioreactors for CAR-NKT and significant
funding.

Reusable bioreactor market surges for
large-volume biologics, driven by CDMO
expansion and hybrid facilities.

Study identifies critical process parameters for
human NK cell manufacturing, building predictive
statistical model.

AGC Biologics secures multi-year,
multi-hundred-million-dollar deal for new
Yokohama facility with single-use bioreactors.

Sartorius launches Ambr 250 HT for cell therapy
and expands Pionic platform for continuous
bioprocessing.

Global cultivated meat regulatory landscape
advances with US federal reviews, AU/NZ
standards, and UK guidance.

eXoZymes selected for DOE's Genesis Mission to
advance Al-powered digital twins for cell-free
biomanufacturing.

FDA introduces flexible CMC guidance for Cell &
Gene Therapy products, ending 'Rule of Three' for
validation batches.

A4BEE unveils AI-powered agents for bioreactor
autonomy and streamlined lab data
management.

Argonne National Lab's 'OPAL' integrates Al and
robotics for autonomous protein design and
biomanufacturing.
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Precision fermentation drives next-gen food
innovation with new sweet proteins and cow-free
lactoferrin launches.

Esco Aster launches CelShaker™ automated cell
harvesting system for GMP cell manufacturing.

FUJIFILM Biosciences unveils Oceo Rover,
automated solution for powdered media and
buffer hydration.

PBS Biotech joins Organoid COMMONS with
Vertical-Wheel® bioreactor to scale human
organoid models.

Sartorius Stedim Ambr 15 microbioreactor
accelerates microbial fermentation development
with integrated analysis.

Repligen acquires BioLife Solutions for ~$1.5B,
expanding cell therapy services; Beone Medicines
invests $300M in US.

Pharma patent cliff drives CDMO investments;
Samsung acquires PolyPeptide for $1.8B, Fujifilm
boosts ADC capacity.

Sartorius unveils Al-enabled Ambr 250 HT and
Pionic platform, sustaining strong H1 2026
growth.

ADM and The EVERY Company partner to scale
commercial production of precision-fermented
egg protein OvoPro.

All G unveils bovine-free lactoferrin in U.S. via
precision fermentation, establishing multi-ton
annual production.

Vivici expands high-purity lactoferrin production
via precision fermentation, delivering animal-free
nutrition.

Catalent bolsters end-to-end CDMO services for
autologous & allogeneic cell therapies, including
iPSC COE in Germany.

Cell & Gene Therapy manufacturing faces
bottlenecks, CDMO closures, but FDA eases
regulations to support growth.

Scalable automation in adherent-cell cultures
boosts yield and quality; Corning's HYPERStack
and CellCube are key.

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

@ Is your Cell & Gene Therapy CMC strategy agile enough?

The FDA's new flexible CMC guidance (#10) for CGT products, ending the 'Rule of Three,' is a game-changer.
Does your development and regulatory team fully understand and leverage these flexibilities to accelerate
market entry, especially for rare diseases and personalized therapies?

® Are you investing enough in AI & Automation for Bioprocessing?

From autonomous protein design (Argonne OPAL #12) to Al-powered digital twins for cell-free
biomanufacturing (eXoZymes #09) and autonomous bioreactor agents (A4BEE #11), Al is transforming
bioprocess R&D; and manufacturing. Are your R&D; and manufacturing teams integrating these tools, or
risking being outpaced?

© Is your food/nutraceutical portfolio ready for precision fermentation?

Precision fermentation is rapidly scaling up, delivering animal-free, high-value proteins like lactoferrin (All G
#22, Vivici #23) and egg protein (ADM/EVERY #21). Is your product development pipeline exploring these
sustainable alternatives, or are you exposed to disruption from agile competitors?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® FDA CMC Critical Faster CGT approval Competitor lead
® Al/Auto Critical Process optimization Efficiency gap
® PrecFerment Critical New food products Market disruption
® CGT CDMO Critical Strategic M&A; Overcapacity/costs
® Bioreactor Opp. Scalable production Tech lag
® Automation Opp. Streamlined ops Manual bottlenecks
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I Deep Dive @ — FDA Eases CGT Manufacturing Regulations

#10 | 2026/07/30 | BioProcess International | Tech Novelty® ® ® ® O Proximity® @ ® ® ® Market Impact® ® ® ® ® Data
Reliabilitye ® ® ® ® US/EU Relevancco ® @ ® ®

The FDA has published and immediately implemented new Level 2 guidance, 'CMC Flexibilities for Developing
Human Cellular and Gene Therapy Products,' effectively ending the traditional 'Rule of Three' requirement for

commercial validation batches.

This landmark shift adopts a risk-based approach, allowing iterative CMC submissions and accepting reduced
validation data, smaller-scale studies, and real-time monitoring. This directly addresses challenges of small
patient populations and individualized manufacturing for CGTs.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This guidance is a realistic and critical step to accelerate CGT
commercialization. The 'Rule of Three' was a major bottleneck for complex, personalized
therapies. [Opportunity] US/EU CGT developers can significantly shorten development
timelines and reduce costs. [Threat] Companies failing to adapt their CMC strategies and
leverage these flexibilities will fall behind. Next actions: [Legal/Regulatory] Immediately review
and update all CGT CMC strategies and submission plans. [R&D;/Manufacturing] Invest in PAT
and real-time monitoring systems to generate the data required for flexible submissions.

I Deep Dive @ — Sartorius Boosts Cell Therapy & Bioprocessing

#07 | 2026/07/23 | Sartorius (AFERK) | Tech Novelty® ® ® OO Proximity® ® @ ® O Market Impact® @ ® ® O Data
Reliability® ® ® ® O US/EU Relevancco ® ® ® ®

Sartorius has launched the Ambr 250 HT Cell Therapies Vessel for high-throughput process development and
expanded its Pionic platform with new modules for intensified continuous bioprocessing.

These innovations aim to enhance efficiency, scalability, and digital, AI-supported workflows for cell and gene

therapies and traditional biologics, enabling faster optimization and cost-effective purification.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Sartorius's new offerings are well-timed to address critical
bottlenecks in biomanufacturing. The Ambr 250 HT's high-throughput capabilities are realistic
for accelerating early-stage development. [Opportunity] US/EU biopharma and CDMOs can
significantly improve process development efficiency, reduce time-to-market, and integrate
Al-driven workflows. [Threat] Competitors relying on older, less efficient systems will face
higher costs and slower development cycles. Next actions: [Procurement] Evaluate Ambr 250
HT and Pionic platform for immediate integration into R&D; and manufacturing pipelines.
[R&D;] Pilot AI-supported cell therapy workflows using these new tools.
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I Deep Dive ® — eXoZymes Leads Al Digital Twins for Biomanufacturing

#09 | 2026/07/23 | Stock Titan | Tech Novelty® ® ® ® O Proximity® @ OOO Market Impact® @ ® ® O Data

Reliability® ® @ OO US/EU Relevancco ® ® ® ®

eXoZymes has been selected for the US DOE's Genesis Mission to advance Al-powered digital twins for
cell-free biomanufacturing, leveraging hybrid models combining enzyme kinetics, reactor physics, and

machine learning.

This initiative aims to predict and optimize cell-free enzymatic processes, significantly reducing reliance on
physical experimentation and accelerating bioprocess development and market entry for new bioproducts.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The concept of Al-powered digital twins for biomanufacturing
is highly novel and transformative, though commercialization is still 3-5 years away. The
published claims are ambitious but align with the DOE's strategic vision. [Opportunity] US/EU
companies can gain a significant competitive edge by investing in digital twin R&D; and
partnerships, enabling faster, more cost-effective product development. [Threat] Lagging in Al
integration will result in prolonged development cycles and higher operational costs. Next
actions: [R&D;] Formulate a digital twin strategy, including potential partnerships with Al
specialists. [Executive] Allocate budget for AI/ML talent acquisition and infrastructure for
bioprocess modeling.

I Other Notable Articles

Thermo Fisher Unveils DynaDrive 5L Single-Use Bioreactor (Constancy Researchers)
Tech Novelty® ® OOO Proximity® @ ® ® O Market Impact® @ @ @ O

New single-use bioreactor enables seamless scale-up from 1L to 5,000L, critical for biologics and C>

manufacturing.

iPSC-Derived Cell Therapy Pipeline Accelerates (BioInformant)
Tech Novelty® @ ® OO Proximity® @ ® OO Market Impacte ® ® @ O

Cellistic uses 3D bioreactors for CAR-NKT, and GC Therapeutics raises $65M for iPSC-based off-the-shelf
drugs.

Experimental Study Illuminates Critical Process Parameters for Human NK Cell Manufacturing (Frontiers)
Tech Novelty® ® @ ® O Proximity® @ OOO Market Impact® @ @ OO

DoE study builds statistical model for NK cell yield prediction, vital for optimizing cell therapy manufacturing.

Argonne National Lab's 'OPAL' Integrates Al and Robotics for Autonomous Protein Design (Argonne National Laboratory (DOE))
Tech Novelty® ® ® ® ® Proximity® OOOO Market Impacte ® ® ® O

OPAL's Al-driven 'design-build-test-learn' engine aims to revolutionize protein engineering and strengthen US

supply chains.

Cell & Gene Therapy Manufacturing Faces Deepening Bottlenecks (Endpoints News)
Tech Novelty @ OOOO Proximity® ® ® ® ® Market Impactoe @ ® ® ®

CDMO sector struggles with overcapacity and underfunding, but FDA eases regulations to support
personalized therapies.
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I Recommended Actions This Week

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

I Immediate (this week)

¢ [Legal/Regulatory] Review FDA's new CMC guidance (#10) for CGT products. Assess impact on
ongoing and planned clinical trials and update internal SOPs.

e [Strategy] Evaluate current CDMO partnerships and internal manufacturing capacities in light of C>
market shifts (overcapacity/consolidation) (#25, #18, #19).

| Short-term (1 month)

e [R&D;] Investigate Al-powered digital twin solutions (eXoZymes #09, A4BEE #11, Argonne #12) for
bioprocess optimization and cell-free manufacturing applications.

e [Procurement] Assess new bioreactor technologies (Thermo Fisher DynaDrive #01, Sartorius
Ambr/Pionic #07, #20) for scale-up and continuous bioprocessing capabilities.

e [Business Dev] Explore partnerships or M&A; opportunities in precision fermentation for alternative
proteins and functional ingredients (#13, #21, #22, #23).

I Medium-long term (quarter+)

e [Executive] Develop a comprehensive strategy for integrating AI and automation across all
biomanufacturing operations to ensure long-term competitiveness and supply chain resilience.

e [R&D;] Establish internal capabilities or strategic collaborations for iPSC-derived cell therapy
manufacturing and NK cell process optimization (#03, #05, #24).

¢ [Strategy] Monitor global regulatory harmonization for cultivated meat and other novel food
ingredients to inform future market entry and product development strategies (#08).

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-02
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#01 Thermo Fisher Unveils DynaDrive 5L Single-Use

Bioreactor, Enabling Seamless 1L to 5,000L Scale-Up for
Biologics Manufacturing

Published July 28, 2026  Constancy Researchers  USA

| overview

Thermo Fisher Scientific has launched its DynaDrive 5L single-use bioreactor,
designed to enhance workflow efficiency in biopharmaceutical manufacturing. This
new system facilitates seamless culture scale-up from 1L to an impressive 5,000L,
directly addressing critical production bottlenecks. The introduction comes as
growing biopharmaceutical pipelines, particularly in cell and gene therapy, drive

substantial demand for advanced bioreactor solutions from key players like Cytiva.



| N DEPTH

Key Findings

Thermo Fisher Scientific has introduced its innovative DynaDrive 5L single-use
bioreactor, significantly advancing biopharmaceutical manufacturing capabilities. This
new system enables seamless culture scale-up from 1L to 5,000L, offering unparalleled
flexibility and efficiency for complex biologics production, especially in the rapidly
expanding cell and gene therapy sectors. The launch underscores a clear industry trend

towards high-capacity, single-use solutions to meet escalating demand.

Technical / Clinical Details

e Seamless Scalability: The DynaDrive 5L bioreactor is engineered to support a broad
range of culture volumes, from 1 liter to 5,000 liters, simplifying the transition from
process development to commercial-scale manufacturing. This capability is critical for
reducing development timelines and costs associated with bringing new biologics to

market.

e Enhanced Workflow Efficiency: Leveraging single-use technology eliminates the
need for time-consuming cleaning and sterilization cycles, thereby accelerating
manufacturing processes and substantially mitigating contamination risks. This
operational advantage is particularly vital for the production of high-value cell and

gene therapy products.

e Portfolio Expansion: This addition fortifies Thermo Fisher Scientific's bioreactor
portfolio, providing customers with a more comprehensive suite of solutions tailored
to diverse bioprocessing needs, from upstream cell culture to downstream

purification.



Background & Context

The biopharmaceutical industry is experiencing robust growth, driven by a burgeoning
pipeline of novel therapies, with cell and gene therapies at the forefront. The inherent
complexities and stringent quality requirements of manufacturing these advanced
modalities necessitate highly efficient and scalable production technologies. According
to Constancy Researchers, the market for bioreactors is being propelled by increased
demand in biologics manufacturing and the growing output of cell and gene therapy
products. Competitors such as Cytiva are also heavily investing in single-use portfolios,
process intelligence, and scalable manufacturing solutions to capitalize on these market

dynamics.

Strategic Significance & Outlook

The evolution of single-use bioreactor technology is pivotal for the successful
commercialization of biopharmaceuticals, especially in the cell and gene therapy arena.
By improving manufacturing flexibility and efficiency, these advancements increase the
accessibility of innovative treatments to a wider patient population. Future developments
are expected to integrate further process intelligence and automation, continually
shaping the landscape of biopharmaceutical manufacturing and accelerating the delivery

of life-saving medicines.

Source: https://constancyresearchers.com/press_release/bioreactors-market-biologics-manufacturing-

demand-and-cell-and-gene-therapy-production-to-drive-market-growth/

Collected: July 31, 2026 | Automated Research System (Gemini API)
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#02 Perfusion Bioreactor Market Surges Driven by
Continuous Biomanufacturing and Intensified
Bioprocessing; Thermo Fisher's DynaDrive Platform
Leads

Published July 28, 2026  Constancy Researchers  USA

| overview

The perfusion bioreactor market is experiencing rapid growth, primarily fueled by the
adoption of continuous biomanufacturing and intensified bioprocessing strategies.
Thermo Fisher Scientific's HyPerforma DynaDrive single-use bioreactor platform
supports perfusion bioprocessing modes, offering crucial flexibility for both batch and
continuous production. Clear regulatory pathways for continuous biomanufacturing,
as outlined by FDA and EMA guidance, provide significant tailwinds for market

expansion, ensuring more efficient and productive biopharmaceutical production.



| N DEPTH

Key Findings

The perfusion bioreactor market is undergoing substantial acceleration, driven by the
increasing industry adoption of continuous biomanufacturing and intensified
bioprocessing approaches. Thermo Fisher Scientific's HyPerforma DynaDrive single-use
bioreactor platform stands out as a key enabler, providing robust support for perfusion
bioprocessing modes and offering essential flexibility for both batch and continuous
production. This technological advancement is critical for meeting the escalating

demands of biopharmaceutical production.

Technical / Clinical Details

¢ Continuous Biomanufacturing Advantage: Perfusion bioreactors facilitate
prolonged culture durations by continuously supplying fresh media and removing
waste products, maintaining high cell densities and productivity. This leads to higher
volumetric productivity and reduces the physical footprint required for manufacturing

facilities compared to traditional batch processes.

e HyPerforma DynaDrive's Contribution: Thermo Fisher's HyPerforma DynaDrive
platform integrates single-use technology with efficient mixing capabilities,
optimizing perfusion processes. This integration is designed to yield higher product
titers and more consistent product quality, crucial factors in biopharmaceutical

development and manufacturing.

¢ Intensified Bioprocessing: This strategy aims to maximize efficiency and productivity
across all stages of biomanufacturing. Perfusion bioreactors are a cornerstone of
intensified bioprocessing, contributing significantly to cost reduction and improved

supply stability for biopharmaceuticals.



Background & Context

The biopharmaceutical industry is consistently seeking more efficient and cost-effective
production methodologies. As highlighted by Constancy Researchers, continuous
biomanufacturing is gaining traction due to its higher throughput and streamlined
quality control compared to batch processing. A significant regulatory tailwind comes
from the U.S. Food and Drug Administration (FDA) and the European Medicines Agency
(EMA), which have provided clarified guidance for continuous biomanufacturing. This
regulatory clarity mitigates risks and incentivizes biopharmaceutical companies to invest

further in continuous processing technologies, facilitating smoother approval pathways.

Strategic Significance & Outlook

Perfusion bioreactor technology is poised to continue redefining biopharmaceutical
manufacturing standards. The combined support from regulatory bodies and ongoing
technological advancements will enable the achievement of high production volumes in
smaller, more efficient facilities. This trend is expected to reduce manufacturing costs
and accelerate time-to-market for innovative therapies, particularly in emerging
modalities like cell and gene therapies, ultimately improving patient access. The
evolution of perfusion technology forms a fundamental pillar for the sustainable growth

of the entire biopharmaceutical industry.

Source: https://constancyresearchers.com/press_release/perfusion-bioreactors-market-continuous-

biomanufacturing-and-intensified-bioprocessing-to-drive-market-growth/

Collected: July 31, 2026 | Automated Research System (Gemini API)
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#03 iPSC-Derived Cell Therapy Pipeline Accelerates:
Cellistic Leverages 3D Bioreactors for CAR-NKT
Production, GC Therapeutics Raises $65M Series A

Published July 26, 2026  Biolnformant USA

| overview

The pipeline for iPSC-derived cell therapeutics is rapidly expanding, with key
advancements in manufacturing and funding. Cellistic is accelerating production of
iPSC-derived CAR-NKT cells using its 3D bioreactor-based "Echo" manufacturing
platform. FUJIFILM Cellular Dynamics, Inc. invested $21 million in ¢ GMP production
facilities to boost capacity. Furthermore, GC Therapeutics secured $65 million in Series
A funding for iPSC-based off-the-shelf drug development, signaling robust investor

confidence and active sector investment.



| N DEPTH

Key Findings

The pipeline for iPSC (induced pluripotent stem cell)-derived cell therapeutics is
experiencing significant growth, driven by key innovations in manufacturing and
substantial investment. Cellistic is notably advancing the production of iPSC-derived
CAR-NKT cells through its 3D bioreactor-based "Echo” manufacturing platform.
Concurrently, GC Therapeutics has successfully raised $65 million in Series A funding to
accelerate the development of iPSC-based off-the-shelf pharmaceuticals, underscoring

strong investor confidence in this transformative field.

Technical / Clinical Details

¢ Cellistic's 3D Bioreactor Technology: Cellistic is utilizing its "Echo" platform, which
employs 3D bioreactors for the manufacturing of iPSC-derived CAR-NKT cells. This
technology enables high-density cell culture, increasing cell yields and promoting the
efficient production of homogeneous cell populations, thereby addressing critical
scalability and quality control challenges. This approach makes large-scale production

of cell therapies more feasible compared to traditional 2D culture methods.

¢ FUJIFILM Cellular Dynamics, Inc. (FCDI) GMP Facility Investment: FCDI has
invested $21 million in expanding its cGMP production facilities. This significant
investment aims to enhance manufacturing capabilities for iPSC-derived cell products,
establishing a robust foundation for stable supply to clinical trials and future
commercialization. The expansion is crucial for meeting the stringent regulatory

requirements and growing demand for high-quality iPSC-derived cellular materials.

¢ GC Therapeutics' Funding and Off-the-Shelf Strategy: The $65 million Series A
funding secured by GC Therapeutics highlights the growing optimism for iPSC-based
off-the-shelf drug development. Off-the-shelf products eliminate the need for
patient-specific cell customization, potentially dramatically reducing manufacturing
costs, shortening lead times, and broadening patient access. The company plans to
leverage this capital to accelerate the development of multiple iPSC-derived

therapeutic candidates.



Background & Context

iPSC technology holds immense promise for regenerative medicine and disease
modeling due to its ability to differentiate into various cell types. However, its
commercialization has faced hurdles related to large-scale cell production, stringent
quality control, and cost-effective manufacturing processes. Recent advancements in
bioreactor technology and the integration of automation are rapidly overcoming these
challenges. Particularly, when considering the high cost of autologous cell therapies like
CAR-T, iPSC-derived allogeneic ("off-the-shelf") cell therapies have the potential to
revolutionize healthcare accessibility by offering more affordable and readily available

options.

Strategic Significance & Outlook

The iPSC-derived cell therapy pipeline is expected to diversify further in the coming
years, with an increasing number of candidates advancing into late-stage clinical
development. Manufacturing innovations and substantial investments are critical steps
for these therapies to reach the market. Specifically, the development of 3D bioreactors
and off-the-shelf products is poised to lower cost and supply barriers for cell therapies,
offering new treatment options for a broader range of diseases. This field will continue to
be a compelling frontier for researchers, engineers, and investors alike, promising

profound impacts on patient lives.

Source: https://bioinformant.com/ipsc-derived-cell-therapeutics/

Collected: July 31, 2026 | Automated Research System (Gemini API)
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#04 Reusable Bioreactor Market Surges: Driven by
Large-Volume Biologics Production and CDMO
Capacity Expansion, Hybrid Manufacturing Emerges

Published July 28, 2026  Constancy Researchers  USA

| overview

The reusable bioreactor market is experiencing substantial growth, propelled by the
increasing demand for large-volume commercial biopharmaceutical production and
the expansion of CDMO capacities. A notable trend is the widespread adoption of
hybrid biomanufacturing facilities, combining single-use bioreactors for R&D and
clinical stages with reusable systems for commercial-scale output. Key players like
Cytiva, Sartorius, Thermo Fisher Scientific, Merck KGaA, and Eppendorf are driving this
market, further supported by FDA and EMA guidance promoting continuous

biomanufacturing.
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Key Findings

The reusable bioreactor market is gaining significant traction, primarily fueled by the
burgeoning demand for large-volume commercial biopharmaceutical production and
the aggressive expansion of manufacturing capacities by Contract Development and
Manufacturing Organizations (CDMOs). A pivotal trend involves the increasing adoption
of "hybrid biomanufacturing facilities," which strategically combine single-use
bioreactors for development and clinical phases with reusable bioreactors for large-scale

commercial output, balancing flexibility with cost-effectiveness.

Technical / Clinical Details

¢ Suitability for Large-Scale Production: Reusable bioreactors are inherently suited
for large-volume applications, often reaching thousands of liters, making them
indispensable for the commercial production of biologics such as monoclonal
antibodies. They offer high reliability for long-term, stable operations under stringent

quality control requirements.

e Hybrid Manufacturing Strategy: Biopharmaceutical manufacturers and CDMOs are
increasingly implementing a hybrid approach. This involves utilizing the speed and
reduced contamination risks of single-use bioreactors for process development and
small-scale clinical trials, while opting for the economic advantages and scalability of
reusable bioreactors for post-approval commercial production. This strategy

optimizes efficiency across the entire product lifecycle.

e CDMO Role in Expansion: CDMOs are expanding their investments in reusable
platforms to handle multiple biopharmaceutical projects concurrently. This enables
them to cater to diverse client needs, facilitating rapid production and market entry

for a wide range of biologics.



Background & Context

The biopharmaceutical industry faces an urgent need to augment manufacturing
capacity, driven by accelerating drug development and rising global demand. Analysis by
Constancy Researchers indicates that the expansion of large-scale biologics production
and increased CDMO investment are powerful catalysts for the reusable bioreactor
market. Furthermore, regulatory agencies like the FDA and EMA have issued guidance
encouraging continuous biomanufacturing, which enhances the value proposition of the
stable, high-performance production offered by reusable bioreactors. Major industry
players include Cytiva, Sartorius, Thermo Fisher Scientific, Merck KGaA, and Eppendorf,

all actively pursuing technological innovation and market share expansion.

Strategic Significance & Outlook

The reusable bioreactor market is projected for sustained growth. The widespread
adoption of hybrid manufacturing models will continue, ensuring that optimal
production solutions are applied at every stage of biopharmaceutical development. This
evolution will contribute to optimized manufacturing costs, stabilized supply chains, and
ultimately, improved patient access to life-saving therapies. Additionally, the integration
of advanced process control technologies, such as digital twins and Al-driven analytics,
holds the potential to further enhance the operational efficiency and quality assurance of

reusable bioreactors, driving the industry towards a more robust and responsive future.

Source: https://constancyresearchers.com/press_release/reusable-bioreactors-market-large-volume-

commercial-biologics-production-and-cdmo-capacity-expansion-to-drive-market-growth/
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#05 Experimental Study llluminates Critical Process
Parameters for Human NK Cell Manufacturing,
Successfully Builds Statistical Model for Viable Cell
Yield Prediction via Design of Experiments

Published July 27, 2026  Frontiers International

| overview

A groundbreaking experimental study, employing Design of Experiments (DoE), has
precisely elucidated the impact of Critical Process Parameters (CPPs) on Critical
Quality Attributes (CQAs) during human NK cell expansion. This research is vital for
advancing the understanding and control of NK cell manufacturing, successfully
developing a statistical model to predict maximum viable cell numbers. This
breakthrough offers a clear path towards optimizing efficiency and quality in the

production of cellular therapeutic products.
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Key Findings

A seminal experimental study published in Frontiers has meticulously characterized the
impact of Critical Process Parameters (CPPs) on Critical Quality Attributes (CQAs) during
the expansion of primary human Natural Killer (NK) cells. By leveraging a Design of
Experiments (DoE) methodology, researchers successfully constructed a robust statistical
model capable of accurately predicting maximum viable cell numbers. This achievement
represents a significant leap forward in optimizing manufacturing efficiency and quality

control for NK cell-based cellular therapeutic products.

Technical / Clinical Details

e DoE Methodology: The study utilized an advanced Design of Experiments (DoE)
approach, a powerful statistical tool that systematically varies multiple process
parameters simultaneously to efficiently evaluate their effects on product quality. This
provides a more comprehensive understanding, including parameter interactions,

compared to traditional "One-Factor-at-a-Time (OFAT)" methods.

e CPP-CQA Relationships: The research team quantitatively assessed how key CPPs,
such as culture temperature, media composition, CO2 concentration, and cell seeding
density, influence critical CQAs including NK cell proliferation rate, viability,
phenotype, and functional activity. For instance, specific adjustments in media

components were shown to significantly enhance the final yield of NK cells.

e Statistical Model Development: Based on the extensive data collected, sophisticated
statistical methods, including machine learning and regression analysis, were
employed to build a predictive model. This model accurately forecasts how various
combinations of CPPs affect the maximum viable cell count of NK cells, enabling in

silico process design and optimization for future manufacturing endeavors.



Background & Context

Natural Killer (NK) cells are garnering substantial attention as a next-generation cell
therapy in cancer immunotherapy due to their potent anti-tumor activity and MHC-
independent mechanism of action, making them broadly applicable to various solid
tumors and hematological malignancies. However, a major challenge for the
commercialization of NK cell therapies has been the large-scale, consistent, and cost-
effective manufacturing of clinical-grade cells. Traditional empirical approaches to culture
condition optimization have proven inefficient for robust process development. This
study addresses this critical bottleneck by providing a scientific and systematic approach

to dramatically improve the understanding and control of the manufacturing process.

Strategic Significance & Outlook

The insights gained and the predictive model developed in this research are poised to
drive a paradigm shift in the manufacturing process development for NK cell
therapeutics. Optimized culture conditions will lead to improved yield and quality of
cellular therapeutic products, simultaneously contributing to reduced manufacturing
costs. This is crucial for accelerating the market entry of NK cell therapies and providing
high-quality treatment options to a larger patient population. Furthermore, this DoE
approach is broadly applicable to optimizing manufacturing processes for other cell
therapy modalities (e.g., T-cells, iPSC-derived cells), thus holding the potential to

advance the entire regenerative medicine industry.

Source: https://www.frontiersin.org/journals/bioengineering-and-
biotechnology/articles/10.3389/fbioe.2026.1849836/pdf
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#06 AGC Biologics Secures Multi-Year, Multi-Hundred-
Million-Dollar Manufacturing Deal for Yokohama
Facility, Positioning Japan as a Strategic Biologics Hub

Published Published July 29, 2026  AGC Biologics ft!  Japan

| overview

AGC Biologics has secured a multi-year, multi-hundred-million-dollar commercial
manufacturing agreement for its new Yokohama facility, slated to open in 2027. This
landmark deal dedicates approximately half of the facility's mammalian cell
production capacity to five biopharmaceutical products for a global client,
underscoring Japan's strategic emergence as a critical hub for resilient
biopharmaceutical supply chains. The JPY 50 billion investment features cutting-edge
2,000L and 5,000L single-use bioreactor technology, poised to enhance global

therapeutic accessibility.
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Background and Industry Context

The global biopharmaceutical industry is undergoing a significant transformation, driven
by an expanding pipeline of complex biologics and the imperative to build more resilient
supply chains in the wake of recent global health crises. Countries worldwide, including
Japan, are prioritizing domestic manufacturing capabilities to reduce reliance on external
sources and ensure preparedness for future health challenges. AGC Biologics' strategic
investment in Yokohama, coupled with this large-scale contract, positions Japan as a key
player in this evolving landscape. The increasing adoption of single-use technology
across the CDMO (Contract Development and Manufacturing Organization) sector
reflects a broader industry shift towards more flexible, cost-effective, and rapid
manufacturing solutions, which are crucial for bringing novel therapeutics, including

advanced cell and gene therapies, to market efficiently.

Key Findings

AGC Biologics has secured a landmark multi-year commercial manufacturing agreement,
valued at hundreds of millions of dollars, for its new Yokohama facility in Japan, even
before its official opening. This significant contract will dedicate roughly half of the
facility's mammalian cell production capacity to five distinct biopharmaceutical products
for an undisclosed international client. The deal highlights Japan's strategic emergence
as a critical hub for resilient biopharmaceutical supply chains, bolstered by substantial

government support and advanced manufacturing capabilities.



Technical Details

The Yokohama facility, a four-story complex, represents an approximate 50 billion
Japanese yen investment, partly supported by Japan's Ministry of Economy, Trade and
Industry (METI) program aimed at strengthening domestic vaccine manufacturing
capacity. Scheduled to be operational in 2027, the site will feature state-of-the-art
single-use bioreactor technology. Specifically, it will house four 2,000L Cytiva single-use
bioreactors and two 5,000L Thermo Fisher Scientific DynaDrive single-use bioreactors,
collectively adding 18,000 liters of capacity. These single-use systems are renowned for
their ability to potentially reduce production costs by up to 25%, minimize
contamination risk, and enable faster changeovers between campaigns, facilitating
efficient and scalable biopharmaceutical manufacturing. The comprehensive agreement
covers full process transfer, scale-up, regulatory validation, and commercial production,
targeting approvals from major regulatory bodies including EMA, FDA, MHRA, and
PMDA.

Strategic Significance and Outlook

This multi-year contract provides a strong foundation for AGC Biologics' Yokohama
operations, ensuring a significant portion of its capacity is secured for a leading
international biopharmaceutical company. The Yokohama site is envisioned as a central
manufacturing node within AGC Biologics' global network, optimizing product supply
across North America, Europe, Japan, and the broader Asia-Pacific region. This global
integration will enable clients to benefit from consistent quality standards while
leveraging regional manufacturing advantages. The continued advancement and
adoption of single-use bioreactor technology, alongside strategic geographical
investments, are critical for enhancing the efficiency, quality, and adaptability of
biopharmaceutical manufacturing, thereby contributing to the future development and

accessibility of life-saving therapies worldwide.

Source: https://www.agcbio.com/news/agc-biologics-lands-commercial-manufacturing-agreement-for-

yokohama-site-worth-hundreds-of-millions-of-dollars
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#07 Sartorius Accelerates Cell Therapy and Continuous
Bioprocessing with Ambr 250 HT and Pionic Platform
Expansion, Reports Strong H1 2026 Growth

Published Published July 23, 2026  Sartorius (R TXFHZK) / boerse.de / Investing.com  Germany

| overview

Sartorius reported strong H1 2026 growth, largely fueled by new innovations in its
Bioprocess Solutions Division. Key launches include the Ambr 250 HT Cell Therapies
Vessel, designed for high-throughput cell therapy process development, and
expanded Pionic platform modules that enhance continuous bioprocessing. These
advancements aim to boost efficiency, accelerate digital and Al-driven workflows, and
solidify Sartorius' leadership in both traditional biologics and cutting-edge cell and

gene therapies.
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Background

The biopharmaceutical industry is undergoing rapid evolution, driven by the emergence
of new modalities like cell and gene therapies (CGT) alongside traditional monoclonal
antibodies and vaccines. CGT manufacturing, in particular, has been challenged by
inherent process complexity, scalability issues, and high production costs. Sartorius'
latest product offerings are strategically designed to address these critical bottlenecks.
The Ambr 250 HT is poised to accelerate the development of diverse CGT pipelines, from
personalized autologous therapies to larger-scale allogeneic treatments. Conversely, the
Pionic platform supports the advancement of continuous manufacturing technologies,
promising substantial improvements in production efficiency and cost-effectiveness
compared to traditional batch processes, thereby increasing overall access to
biopharmaceuticals. Furthermore, the integration of digitalization and Al is becoming
indispensable for real-time monitoring, predictive analytics, and enhanced quality

assurance throughout the entire bioprocess lifecycle.

Key Findings

Sartorius reported robust business performance and continued profitable growth in the
first half of 2026, largely fueled by the introduction of innovative new products within its
Bioprocess Solutions Division. The company unveiled the Ambr 250 HT Cell Therapies
Vessel, an advanced microbioreactor system engineered to drastically improve process
development and scalability for cell therapy manufacturing. This technology enables
high-throughput process optimization, allowing researchers to conduct numerous
experiments in parallel with minimal sample volumes. This capability significantly
shortens development timelines while maintaining precise control over critical process
parameters, crucial for accelerating diverse CGT pipelines from early-stage research to

commercial readiness.



Concurrently, Sartorius expanded its Pionic platform for intensified continuous
bioprocesses with new Quad and Cross modules. These modules are designed to
enhance purification steps by facilitating flexible multi-column chromatography
solutions, ensuring highly efficient and cost-effective purification of antibodies and
recombinant proteins. This expansion promises substantial improvements in production
efficiency and cost-effectiveness compared to traditional batch processes, ultimately

increasing overall access to biopharmaceuticals.

A key focus across both the Ambr 250 HT and the expanded Pionic platform is their deep
integration with digital and Al-driven workflows. This supports consistent optimization
from early-stage cell therapy development through to commercial production,
improving quality consistency, overall productivity, and enabling real-time monitoring
and predictive analytics throughout the entire bioprocess lifecycle. Through these new
product launches and expanded digital capabilities, Sartorius aims to further solidify its
leadership position within the biopharmaceutical manufacturing ecosystem. These
solutions are vital for overcoming development bottlenecks, enabling faster market
access for new therapies, and ultimately maximizing patient benefit. Moving forward,
Sartorius is expected to continue focusing on enhanced automation, Al-driven data
analytics, and integrated workflow solutions, positioning the company to play an
essential role in shaping the future of biotechnology and life science research,
particularly as the burgeoning cell and gene therapy sector increasingly relies on

advanced manufacturing standards.

Source: https://live.deutsche-boerse.com/nachrichten/EQS-News-Sartorius-maintains-positive-
momentum-and-continues-to-grow-profitably-65a06f36-1b18-43a6-82bd-572e26043537
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#08 Cultivated Meat Regulatory Landscape Advances
Globally: 5 Products Clear US Federal Review,
Australia/NZ Enacts Standards, UK Releases Guidance

Published Published July 30, 2026  Dr. Mercola ft  International
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| overview

The global regulatory environment for cultivated meat is rapidly advancing, with five
products completing federal review in the US, alongside new cell-cultivated food
standards in Australia/New Zealand (effective June 2025) and detailed guidance from
UK Food Standards Agencies. While Singapore leads in market approvals,
fragmentation exists within the US at the state level, and major Asian economies are

actively developing their frameworks, indicating a critical need for global

harmonization.
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Background

Cell-cultivated meat is garnering global attention for its potential to mitigate the
environmental impacts of conventional livestock farming (e.g., greenhouse gas
emissions, land and water usage), enhance animal welfare, and bolster food security.
However, its commercialization faces formidable hurdles, including high production
costs, scalability challenges, consumer acceptance, and, crucially, the establishment of
clear and harmonized regulatory frameworks. Singapore has emerged as a global
frontrunner, being the first nation to approve the sale of cultivated chicken, thereby
setting an international precedent. Conversely, within the US, fragmented state-level
responses, such as sales bans in states like Alabama and Florida, complicate nationwide
market penetration. Major Asian economies, including China, Japan, and South Korea,
are actively developing their own regulatory frameworks, recognizing the transformative

potential of this innovative technology.

Key Findings

The global regulatory landscape for cell-cultivated meat is rapidly taking shape. In the
United States, five cultivated meat products have successfully navigated federal review,
signaling readiness for market entry. Australia and New Zealand enacted comprehensive
food standards for cell-cultured foods in June 2025, providing a clear approval pathway.
Concurrently, the UK's Food Standards Agency (FSA) and Food Standards Scotland (FSS)
have issued detailed guidance for cultivated meat businesses, covering hygiene
requirements, production methodologies, microbiology, and taste trials to facilitate
market authorization. These synchronized efforts highlight an accelerating international

drive to introduce cell-cultivated foods to market safely and transparently.



Technical / Clinical Details

The production of cell-cultivated meat involves culturing small samples of animal cells in
bioreactors, facilitating their proliferation and differentiation. This process necessitates
careful selection of culture media, optimization of growth factors, and the
implementation of scalable bioreactor technologies for industrial-scale production.
Regulatory bodies worldwide are imposing stringent assessment criteria on aspects such
as cell origin, media components, final product safety profiles, nutritional value, and
compositional integrity. For instance, the US employs a dual-agency oversight model,
with the Food and Drug Administration (FDA) regulating cell proliferation and
differentiation, and the Department of Agriculture (USDA) jointly overseeing harvesting,
processing, and labeling. The UK's guidance further emphasizes product identity,
allergen management, and the crucial role of taste trials in assessing consumer
acceptance, underscoring a holistic approach to product quality and safety beyond mere

production techniques.

Strategic Significance & Outlook

For the cell-cultivated meat industry to achieve sustainable growth and become a viable
consumer option, global regulatory harmonization is paramount. Unified safety
standards and labeling requirements would not only streamline international trade but
also reduce regulatory uncertainty for companies engaged in product development and
market entry. Future developments will likely focus on addressing state-level legal
challenges in the US, progressing through the 'novel food' authorization processes in the
EU, and the solidification of specific regulatory frameworks in Asian nations.
Technologically, continued efforts to reduce production costs, optimize nutritional
profiles, and diversify product offerings will remain critical. An ongoing dialogue among
regulatory bodies, industry stakeholders, and consumers, fostering ethical and science-
based consensus, is indispensable for accelerating the societal integration of cultivated

meat.

Source: https://articles.mercola.com/sites/articles/archive/2026/07/24/cell-cultured-meat-regulations.aspx
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#09 eXoZymes Selected for DOE's Genesis Mission to
Revolutionize Cell-Free Biomanufacturing with Al-
Powered Digital Twins

Published July 23, 2026  Stock Titan  USA

| overview

eXoZymes has been chosen for the US Department of Energy's Genesis Mission to
advance Al-powered digital twins for cell-free biomanufacturing. The company will
leverage hybrid models integrating enzyme kinetics, reactor physics, and machine
learning to predict and optimize cell-free enzymatic processes. This initiative aims to
accelerate bioprocess development, significantly reduce reliance on physical
experimentation, and fundamentally transform how biological manufacturing
processes are designed and scaled, ultimately improving predictability and speeding

up market entry for new bioproducts.



| N DEPTH

Key Findings

eXoZymes has been selected for the prestigious US Department of Energy's (DOE)
Genesis Mission, a pivotal initiative aimed at accelerating the development of Al-
powered digital twin technology for cell-free biomanufacturing. This groundbreaking
endeavor seeks to move beyond traditional trial-and-error approaches, dramatically
enhancing the efficiency and reliability of bioprocesses through predictive modeling and
optimization. With the support of the Genesis Mission, eXoZymes is at the forefront of
innovating how biological manufacturing processes are designed, developed, and scaled,

promising a paradigm shift in the biotech industry.

Technical / Clinical Details

The Al-powered digital twins developed by eXoZymes will feature a hybrid modeling
approach that integrates expertise from multiple scientific disciplines. Specifically, it
combines enzyme kinetics (describing reaction rates and mechanisms), reactor physics
(modeling the environment where biomolecules are produced), and advanced machine
learning algorithms. This integration enables the digital twin to predict the behavior of
cell-free enzymatic processes with high fidelity and optimize performance under various
operating conditions and raw material fluctuations. The digital twin will ingest real-time
data, dynamically adjusting process parameters to explore design spaces that maximize
the yield, purity, and production rate of target biomolecules. This technology is poised to
significantly shorten the bioprocess development cycle and reduce the need for physical

experimentation, thereby saving considerable time and resources.



Background & Context

Cell-free biomanufacturing holds immense promise for producing a wide range of
bioproducts, including vaccines, diagnostics, regenerative medicine materials, and
precision fermentation-derived food ingredients. However, traditional bioprocess
development has historically relied on iterative and time-consuming experimentation, a
factor that often delays the market entry of new products. The DOE's Genesis Mission
acknowledges this challenge and seeks to transform biomanufacturing by integrating Al
and digital twin technologies. Such initiatives are aligned with broader national
strategies to bolster US competitiveness in the bioeconomy and enhance the resilience
of domestic supply chains. Digital twin technology, already proven successful in sectors
like automotive and aerospace, is now set to bring a similar transformative impact to

bioprocess engineering.

Strategic Significance & Outlook

The advancement of Al-powered digital twin technology by eXoZymes has the potential
to revolutionize the field of cell-free biomanufacturing. In the future, this technology is
expected to expand to other biomanufacturing platforms, including more complex cell-
based processes. Digital twins will enable companies to develop and bring new
biomolecule products to market more rapidly and cost-effectively. This will be a critical
factor in accelerating the pace of innovation across all sectors leveraging biotechnology,
including pharmaceuticals, food, and chemical industries. The DOE's support serves as a
crucial catalyst for this technology's rapid translation from fundamental research to
practical manufacturing solutions, significantly contributing to the strengthening of US

biomanufacturing capabilities.

Source: https://www.stocktitan.net/news/EXOZ/e-xo-zymes-selected-for-do-e-s-genesis-mission-to-
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#10 FDA Introduces Flexible CMC Guidance for Cell and
Gene Therapy Products, Ending '‘Rule of Three' for
Commercial Validation Batches

Published July 30, 2026  BioProcess International  USA

—

| overview

The FDA published and immediately implemented Level 2 guidance, 'CMC Flexibilities
for Developing Human Cellular and Gene Therapy Products for a Biologics License
Application' on May 5, 2026. This landmark guidance codifies flexibilities in Chemistry,
Manufacturing, and Controls (CMC) development for Cell and Gene Therapy (CGT)
products, addressing challenges posed by small patient populations and
individualized manufacturing. Crucially, it effectively ends the traditional 'Rule of
Three' requirement for commercial validation batches, thereby accelerating market

entry for these complex therapeutics.
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Key Findings

The U.S. Food and Drug Administration (FDA) issued and immediately implemented a
Level 2 guidance document titled 'Chemistry, Manufacturing, and Controls Flexibilities
for Developing Human Cellular and Gene Therapy Products for a Biologics License
Application' on May 5, 2026. This landmark guidance marks a significant departure from
conventional CMC requirements, addressing the long-standing challenges posed by the
unique characteristics of Cell and Gene Therapy (CGT) products. By codifying greater
flexibility in CMC development, the FDA aims to facilitate the more rapid advancement
and market availability of CGTs, particularly for rare diseases and individualized therapies.
A pivotal change is the effective termination of the 'Rule of Three," a historical
expectation for three commercial-scale validation batches, which has often been a

substantial hurdle for CGT developers.

Technical / Clinical Details

Traditionally, biopharmaceutical manufacturing has mandated data from three
commercial-scale validation batches to demonstrate consistent quality and process
control. However, CGT products, due to their inherent complexity, limited patient
populations, and often individualized manufacturing processes (especially for autologous
therapies), have struggled with the applicability of this 'Rule of Three,' creating
significant development bottlenecks. The new FDA guidance adopts a risk-based
approach, allowing for the iterative submission of CMC information throughout a CGT
product's lifecycle. This means that limited CMC data can suffice for early-stage clinical
trials, with more comprehensive details submitted as development progresses.
Furthermore, the guidance indicates a willingness to accept a reduced number of full-
scale validation batches, leverage data from smaller-scale studies, and potentially
incorporate data derived from Process Analytical Technology (PAT) and real-time
monitoring and control systems like digital twins. This paradigm shift offers increased
manufacturing flexibility and efficiency while establishing new pathways for ensuring the

quality of CGT products.



Background & Context

Cell and gene therapies represent one of the most promising frontiers in medicine,
offering transformative treatment options for previously intractable diseases such as
cancers and genetic disorders. Nevertheless, manufacturing these products is
exceptionally complex, often involving patient-specific cellular manipulation, which
fundamentally differs from traditional mass-produced pharmaceuticals. Ensuring product
safety, efficacy, and consistency while navigating stringent regulatory requirements and
manufacturing efficiently has been a pressing challenge for the entire industry. This new
FDA guidance acknowledges the unique nature of CGTs, demonstrating the agency's
commitment to adopting a more pragmatic and flexible approach to support enhanced
patient accessibility to innovative therapies. This represents a significant paradigm shift
in biopharmaceutical regulation, where regulatory bodies are actively adapting to
scientific and technological advancements, exploring evaluation methods that transcend

traditional frameworks.

Strategic Significance & Outlook

The implementation of this FDA guidance offers substantial benefits to CGT product
developers, primarily through clearer regulatory pathways and accelerated development
timelines. Increased flexibility in manufacturing processes will enable companies to
design more efficient CMC strategies and optimize resource allocation. This is expected
to stimulate innovation, particularly among small and medium-sized biotechnology firms
and academic spin-offs, fostering an expansion of the CGT pipeline. Moreover, this
guidance will likely accelerate the adoption of advanced manufacturing technologies,
including automation, closed-system processing, real-time analytics, and digital twins.
Consequently, higher-quality, more accessible CGT products are expected to reach
patients more rapidly, offering new hope to those suffering from severe illnesses.
Internationally, it is conceivable that other regulatory authorities may follow the FDA's

lead, contributing to greater harmonization in CGT product regulation globally.

Source: https://www.bioprocessintl.com/cell-therapies/paradigm-shift-in-chemistry-manufacturing-and-
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#11 A4BEE Unleashes Al-Powered Agents to

Revolutionize Bioreactor Autonomy and Lab Data
Management

Published July 23, 2026 A4BEE  Unknown

| overview

A4BEE is advancing Al-powered agent technology to drive autonomy in bioprocesses
and streamline lab operations. Their 'Bioreactor Growth Agent' provides real-time
monitoring and control of bioreactor runs, optimizing culture processes and
enhancing consistency. Concurrently, the 'Lab Data Steward Agent' normalizes diverse
instrument outputs into Al-ready data, improving data quality and accelerating
scientific discovery. These tools aim to reduce batch losses, shorten development

timelines, and maximize data utilization in biomanufacturing.
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Key Findings

AA4BEE is spearheading a transformative shift in bioprocess autonomy and laboratory
operations through its development of Al-powered agent technology. The company's
flagship product, the 'Bioreactor Growth Agent," actively monitors and dynamically
adjusts bioreactor parameters in real-time, enabling autonomous control over culture
processes. This capability dramatically reduces human error and variability commonly
associated with traditional experimental workflows, leading to significant improvements
in bioproduction efficiency and consistency. Furthermore, the 'Lab Data Steward Agent'
automatically collects, cleans, and structures disparate data generated from various lab

instruments, providing 'Al-ready’ data instantly usable for advanced analytics.

Technical / Clinical Details

The Bioreactor Growth Agent integrates machine learning models with process analytics
to interpret real-time data on cell growth, metabolite production, and nutrient
consumption within the bioreactor. This agent is designed to detect unforeseen process
deviations early and autonomously adjust parameters such as agitation speed, media
feed rate, pH, and dissolved oxygen levels to maintain optimal conditions for maximal
yield and quality of the desired bioproduct. This minimizes the risk of batch loss and
enhances process robustness. Meanwhile, the Lab Data Steward Agent automates the
collection, cleaning, and structuring of non-standardized data from a diverse array of lab
equipment, including chromatographs, spectrophotometers, and cell counters. This
significantly reduces the time scientists spend on data management, allowing them to
dedicate more efforts to testing scientific hypotheses and extracting insights from their
data. Standardized, Al-ready data serves as the foundation for building digital twins and
advanced predictive models, supporting decision-making throughout the entire

bioprocess development lifecycle.



Background & Context

The biopharmaceutical manufacturing and biotechnology research sectors are becoming
increasingly complex and data-intensive. Traditional laboratory environments, however,
have been plagued by challenges such as manual data entry, heterogeneous instrument
formats, and inherent process variability, all of which contribute to development delays
and increased production costs. In advanced modalities like cell and gene therapies,
stringent process control and data consistency are paramount for regulatory approval.
A4BEE's Al-powered agents directly address these industry challenges, aiming to
transform laboratories into smarter, more autonomous environments. Real-time process
control and automated data management are critical components of the digital
transformation in biomanufacturing, enabling faster and more cost-effective market

entry for life-saving therapeutics.

Strategic Significance & Outlook

A4BEE's Al-powered agent technology is set to drive the vision of 'Industry 4.0" within
the biomanufacturing sector. In the future, these agents are expected to contribute to
the creation of fully autonomous smart lab ecosystems, where multiple bioreactors and
lab stations operate collaboratively. This will dramatically accelerate the pace of research
and development, allowing new bioproducts and therapies to be discovered and
developed more quickly, ultimately reaching patients and consumers faster. Furthermore,
enhanced automation in quality control and predictive maintenance capabilities will
simplify adherence to GxP (Good Manufacturing Practice) standards and streamline
regulatory approval processes. A4BEE's technology holds the potential to shape the
future of bioprocess engineering, serving as an indispensable tool for bridging the gap

between scientific discovery and commercial production.

Source: https://adbee.com/agents/
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#12 Argonne National Lab's 'OPAL' Integrates Al and
Robotics for Autonomous Protein Design and
Biomanufacturing, Strengthening Supply Chains

Published Date unknown  Argonne National Laboratory (DOE)  USA

| overview

Argonne National Laboratory is developing the ‘Orchestrated Platform for
Autonomous Laboratories (OPAL)," an Al-driven protein design and humanoid
robotics integration. This autonomous 'design-build-test-learn' engine aims to
dramatically accelerate scientific discovery in biotechnology applications. OPAL seeks
to establish an end-to-end autonomous system for protein engineering, making high-
quality protein development more reliable and routine, thereby bolstering US supply

chain resilience.



| N DEPTH

Key Findings

Argonne National Laboratory is developing a groundbreaking autonomous laboratory
platform, the 'Orchestrated Platform for Autonomous Laboratories (OPAL)," which
integrates Al-driven protein design with humanoid robotics. This 'design-build-test-
learn' engine aims to dramatically accelerate scientific discovery in biotechnology
applications, overcoming the time and resource constraints inherent in traditional
experimental processes. OPAL's overarching goal is to establish an end-to-end
autonomous system that makes high-quality protein development more reliable and

routine, thereby strengthening the resilience of US supply chains.

Technical / Clinical Details

OPAL is a multifaceted platform that combines cutting-edge technologies from Al,
robotics, and computational science. At its core, Al algorithms design protein sequences
with targeted properties. These designs are then automatically constructed and
synthesized by humanoid robots, followed by evaluation in high-throughput, high-
precision testing modules. The resulting experimental data is fed back into the Al
models, completing a continuous cycle of learning and improvement. This automated
‘design-build-test-learn’ loop allows researchers to accomplish in days what would
traditionally take weeks or months. For instance, when designing a protein with specific
enzymatic activity, OPAL generates initial design candidates, robots synthesize and test
them, and the Al refines subsequent designs based on these outcomes. This iterative
process enables efficient exploration of vast design spaces, rapidly identifying optimal

solutions.



Background & Context

Modern biotechnology relies heavily on the design and production of proteins across
diverse fields, including pharmaceuticals, energy, agriculture, and materials science.
However, conventional protein engineering has traditionally been a slow, labor-intensive,
and trial-and-error dependent process, limiting the pace of discovery. This limitation
became particularly evident during emergencies like pandemics, where rapid
development of vaccines and therapeutics is crucial. The US government has prioritized
strengthening biomanufacturing capabilities and domestic supply chains as a matter of
national security, making projects like OPAL, supported by the DOE, indispensable for
achieving these goals. Autonomous protein design and manufacturing hold the potential
to revolutionize drug discovery, renewable energy sources, and the creation of advanced

biomaterials, accelerating innovation while simultaneously reducing costs.

Strategic Significance & Outlook

The success of the OPAL platform is expected to have ripple effects beyond
biomanufacturing, impacting broader scientific research. In the future, autonomous
design and manufacturing approaches could extend to other biological systems beyond
proteins, including nucleic acids, cells, and microorganisms. This would empower
researchers to understand and manipulate more complex biological processes,
accelerating the discovery of new bioproducts and therapies. Platforms like OPAL have
the potential to fundamentally transform the nature of the laboratory, allowing scientists
to focus on higher-level creative thinking, thereby ushering in a new era of scientific
breakthroughs. From a supply chain perspective, OPAL is anticipated to play a critical role
in ensuring the stable domestic supply of high-quality bioproducts, mitigating risks

associated with external supply disruptions.

Source: https://www.anl.gov/cels/orchestrated-platform-for-autonomous-laboratories
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#13 Precision Fermentation Drives Next-Gen Food
Innovation: MycoTechnology Unveils Honey Truffle

Sweet Protein, All G Launches Cow-Free Lactoferrin in
UsS

Published July 28, 2026  foodingredientsfirst.com / Precision Fermentation News / flavorist.com /

Vivici / Microbio International




| overview

Precision fermentation is significantly advancing the next-generation food ingredient
market. MycoTechnology announced its precision-fermented Zukora Honey Truffle
Sweet Protein, 2,000 times sweeter than sugar, at IFT FIRST 2026. All G, in partnership
with a top Chinese CDMO, launched its 60,000-liter scale cow-free lactoferrin in the
US, with human beta-casein under development. ADM and The EVERY Company also
partnered to scale precision-fermented egg protein, while Vivici is scaling lactoferrin
production. This trend highlights precision fermentation's ability to overcome supply
constraints for high-value proteins, offering sustainable and consistent alternatives to

animal-derived ingredients.



| N DEPTH

Key Findings

Precision fermentation technology is driving a revolutionary shift in the next-generation
food ingredient market, with notable progress in supplying high-value proteins and
developing sugar alternatives. At IFT FIRST 2026, MycoTechnology unveiled its precision-
fermented 'Zukora Honey Truffle Sweet Protein,’ reportedly 2,000 times sweeter than
sugar, capturing significant industry attention. Simultaneously, All G has launched its
cow-free lactoferrin in the US market, produced at a 60,000-liter scale through a
partnership with a leading Chinese CDMO, addressing critical supply chain challenges.
Furthermore, ADM and The EVERY Company have formed a partnership for commercial-
scale production of precision-fermented egg protein, and Vivici is actively scaling up
lactoferrin production. These developments clearly indicate that precision fermentation is
shaping the future of the food industry by offering sustainable and consistent

alternatives to animal-derived ingredients.

Technical / Clinical Details

Precision fermentation is a biotechnological process that utilizes specific microorganisms
(such as yeast, fungi, or bacteria) to produce targeted proteins, enzymes, or other
biomolecules through genetic engineering. Similar to cell culture, this process involves
growing microorganisms in bioreactors under controlled conditions, enabling them to
efficiently secrete the desired ingredients. For instance, MycoTechnology's sweet protein
is derived from a rare sweet protein discovered in cacao, manufactured via precision
fermentation to serve as a sugar alternative without a lingering aftertaste. All G's
lactoferrin, while possessing the same molecular structure as conventional bovine
lactoferrin, enables animal-free production. This technology offers the advantages of
high purity and consistent quality, alongside reduced risks of allergens and pathogens. In
the partnership between ADM and The EVERY Company, ADM will leverage its
commercial-scale precision fermentation capabilities to manufacture EVERY's flagship
ingredient, OvoPro (egg protein), addressing sustainability and supply challenges
inherent in traditional egg production. Vivici's efforts are similarly aimed at producing
lactoferrin, a valuable bioactive protein historically constrained by limited supply and

complex extraction processes, at a commercially viable scale.



Background & Context

The global food system faces a confluence of complex challenges, including population
growth, climate change, and increasing environmental awareness. Traditional livestock
farming has been criticized for its significant environmental footprint, including
greenhouse gas emissions and extensive land and water consumption, leading to a rapid
surge in demand for sustainable alternative protein sources. Against this backdrop,
precision fermentation is emerging as a pivotal technology that not only provides
alternatives to expensive animal-derived ingredients but also enhances supply chain
resilience. Sweet proteins, milk proteins (lactoferrin, beta-casein), and egg proteins,
among others, have diverse applications in nutritional supplements, functional foods,
infant formula, and sports nutrition products, indicating substantial market potential.
Strategic partnerships with major CDMOs in the US and China signify that this
technology is transitioning from the R&D phase to commercial scale, accelerating

innovation within the food industry.

Strategic Significance & Outlook

Precision fermentation technology is poised to fundamentally transform the food
industry landscape in the coming years. Further reducing production costs, optimizing
scale-up technologies, and enhancing consumer acceptance will be critical challenges for
the widespread adoption of this technology. Strategic collaborations between companies
are essential for de-risking R&D investments and accelerating the path to
commercialization. Moreover, new functional ingredients produced through precision
fermentation, such as 'postbiotics,’ hold the potential to create significant markets amid
rising awareness of gut health and overall well-being. The establishment of clear
regulatory guidelines will also be crucial for fostering investment and innovation. The
evolution of this technology is key to building a more sustainable, nutritious, and animal-

friendly food system for the future.

Source: https://www.foodingredientsfirst.com/news/sweet-protein-blends-drive-next-gen-sugar-
reduction-at-ift-first-2026.html
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#14 Esco Aster Launches CelShaker™ Automated Cell
Harvesting System for GMP Cell Manufacturing,
Streamlining Downstream Processes

Published July 24, 2026  Esco Aster  Singapore

| overview

Esco Aster Bioengineering has launched the CelShaker™, an automated cell
harvesting system designed to significantly improve downstream processing for GMP
cell manufacturing. This innovative system integrates seamlessly with existing culture
platforms, offering controlled and programmable agitation to facilitate efficient
harvesting of various cell types and cell-derived products. CelShaker™ aims to reduce
manual intervention, enhance process consistency, and support scalable production
for ATMPs, vaccines, and regenerative medicine, contributing to the faster market

entry of cell therapy products.



| N DEPTH

Key Findings

Esco Aster Bioengineering has launched the CelShaker™, an automated cell harvesting
system poised to revolutionize downstream processing in GMP (Good Manufacturing
Practice) compliant cell manufacturing. This system dramatically enhances the efficiency
and consistency of cell product recovery, contributing to reduced manual labor and the
realization of scalable production. The introduction of CelShaker™ marks a crucial step
towards bringing high-quality cell products to market more rapidly and cost-effectively
in rapidly growing fields such as ATMPs (Advanced Therapy Medicinal Products),

vaccines, and regenerative medicine.

Technical / Clinical Details

The CelShaker™ is a modular, automated system engineered for seamless integration
with Esco Aster's existing bioprocess platforms. At its core, the system provides
optimized, controllable, and programmable agitation protocols tailored to specific cell
types and desired cell-derived products (e.g., extracellular vesicles, proteins). Traditional
cell harvesting methods, often involving manual scraping or enzymatic digestion, are
prone to variability and present significant challenges for scale-up. The CelShaker™
addresses this by utilizing uniform, gentle mechanical agitation, ensuring high recovery
efficiency while preserving cell viability and functionality. This significantly improves
process consistency and facilitates adherence to GMP requirements. The system is
compatible with various culture vessel formats, enabling operations at different scales,
from small-scale research and development to large-scale commercial production.
Particularly for adherent cell cultures, it enables uniform cell detachment and efficient

collection, thereby reducing the burden on subsequent downstream purification steps.



Background & Context

While the cell and gene therapy sector holds immense potential to revolutionize
medicine, it has long been hampered by the complexity and cost of manufacturing
processes. Specifically, the cell harvesting process following cell culture often relies on
manual intervention, posing bottlenecks related to quality variability, contamination
risks, and limitations in scalability for large-volume production. Such challenges have
historically slowed the pace at which innovative cell therapies reach patients. The advent
of automated cell harvesting systems like CelShaker™ is crucial for addressing these
issues and driving end-to-end automation across the entire cell manufacturing process.
Automation reduces labor-intensive tasks, minimizes operator-dependent human error,
and consequently enhances productivity and reproducibility, ultimately contributing to a

reduction in overall therapy costs.

Strategic Significance & Outlook

The launch of CelShaker™ underscores Esco Aster's continued position at the forefront of
cell manufacturing technology. This system is set to become an essential tool for
standardizing and streamlining downstream processes in cell therapy, regenerative
medicine, and vaccine manufacturing. Future developments are expected to integrate
further automation and digitalization, enhancing real-time monitoring and adaptive
control features within the manufacturing process, leading to even more sophisticated
intelligent manufacturing systems. Such technological innovations lay the foundation for
delivering much-needed cell products to patients worldwide in a more rapid and reliable
manner. CelShaker™ holds the potential to improve the efficiency and scalability of the
entire cell manufacturing ecosystem, becoming indispensable infrastructure for the

development of next-generation medical products.

Source: https://www.escoaster.com/news/esco-aster-and-esco-aster-bioengineering-launches-celshaker-
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#15 FUJIFILM Biosciences Unveils Oceo Rover, the First
On-Demand Automated Solution for Powdered Media
and Buffer Hydration, Resolving Bioprocess
Bottlenecks

Published July 29, 2026  Bioprocess Online (FUJIFILM Biosciences) Japan

| overview

FUJIFILM Biosciences has launched the Oceo Rover, the first on-demand automated
solution for powdered media and buffer hydration. This innovative system integrates
hydration and sterilization into a single unit operation, using prepacked single-use
cartridges to deliver consistent results in less than half the time of conventional
methods. Oceo Rover aims to address bottlenecks in media and buffer preparation,
maximizing facility utilization and controlling costs in bioprocessing operations,
thereby contributing to enhanced efficiency and quality in pharmaceutical

manufacturing.



| N DEPTH

Key Findings

FUJIFILM Biosciences has unveiled the Oceo Rover, a groundbreaking system designed
to automate one of the key bottlenecks in biopharmaceutical manufacturing: the
hydration of powdered media and buffers. This marks the industry's first on-demand
automated solution, integrating hydration and sterilization into a single unit operation. It
significantly reduces processing time by more than half compared to conventional
methods, while ensuring highly consistent results. The introduction of Oceo Rover is set
to maximize the utilization efficiency of biomanufacturing facilities and effectively
manage operating costs, thereby making a substantial contribution to enhancing the

efficiency and quality of drug development and production.

Technical / Clinical Details

The Oceo Rover system employs pre-filled, single-use cartridges, eliminating the need
for manual weighing, mixing, and sterilization. Users simply select the desired media or
buffer protocol, and the system automatically dispenses the appropriate amount of
sterile water, mixes under optimal conditions, and delivers the sterile liquid. This closed-
system design minimizes contamination risks and meets stringent quality control
requirements for GMP (Good Manufacturing Practice) environments. Traditional media
and buffer preparation has been a labor-intensive process, prone to variability, human
error, and time-consuming steps. Oceo Rover resolves these challenges by enabling
highly reproducible preparations. For example, preparing 200L of media, which typically
takes several hours manually, can be completed in less than an hour with Oceo Rover.
Such efficiencies are critical, especially for modalities requiring rapid turnaround like cell

and gene therapies, and for intensified continuous biomanufacturing processes.



Background & Context

The biopharmaceutical manufacturing industry relies on complex molecular biological
processes, where efficiency and scalability are highly dependent on the effectiveness of
upstream operations such as media and buffer preparation. These preparatory steps
often become hidden bottlenecks in the overall manufacturing timeline, posing
significant challenges particularly for modern CDMOs (Contract Development and
Manufacturing Organizations) requiring high flexibility for multi-product, small-batch
production, and rapid changeovers. Leveraging its extensive experience and expertise in
biopharmaceutical manufacturing, FUJIFILM Biosciences has developed a solution
specifically targeting these 'hidden inefficiencies.' Oceo Rover aligns perfectly with major
industry trends toward automation and single-use technologies, aiming to improve
manufacturing facility flexibility, reduce operating costs, and enhance product quality
reliability. This exemplifies Japan's leadership in biomanufacturing technology

innovation.

Strategic Significance & Outlook

The introduction of Oceo Rover has the potential to establish a new standard for media
and buffer preparation processes in biopharmaceutical manufacturing. The success of
this system is expected to encourage further automation in other upstream bioprocess
steps, ultimately contributing to the realization of end-to-end autonomous
biomanufacturing facilities. Especially as the industry shifts towards continuous and
intensified processes, the ability to supply media and buffers rapidly and consistently on-
demand will be indispensable for maintaining process stability and productivity. Through
Oceo Rover, FUJIFILM Biosciences aims to help customers shorten time-to-market and
efficiently produce more high-quality biopharmaceuticals, thereby maximizing
contributions to patients. As this technology expands across the global
biopharmaceutical manufacturing supply chain, it is expected to improve healthcare

access worldwide.

Source: https://www.bioprocessonline.com/doc/oceo-rover-the-first-on-demand-automated-solution-for-
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#16 PBS Biotech Joins Organoid COMMONS with
Vertical-Wheel ® Bioreactor to Accelerate
Industrialization and Scalability of Human Organoid
Models

Published July 29, 2026 PR Newswire (PBS Biotech) USA

| overview

PBS Biotech has joined Organoid COMMONS to accelerate the industrialization and
scalability of human-relevant organoid models. The company contributes its unique
Vertical-Wheel ® bioreactor platform and single-use technologies, which provide
uniform, low-shear hydrodynamic environments critical for organoid culture. This
collaboration aims to establish biomanufacturing standards and scalable frameworks
to transition organoid technologies from drug discovery screening to commercial-
scale therapeutic applications. PBS Biotech's participation will enhance success rates

in new drug development by automating and standardizing organoid cultivation.
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Key Findings

PBS Biotech has officially joined Organoid COMMONS, a significant initiative aimed at
accelerating the industrialization and scalability of human-relevant organoid models.
Through this partnership, PBS Biotech will contribute its proprietary Vertical-Wheel®
bioreactor platform and single-use technologies, addressing the critical challenge of
maintaining uniform growth and functional integrity in organoid cultures. This
collaboration seeks to establish biomanufacturing standards and scalable frameworks
that will enable organoid technology to transition smoothly from drug discovery

research to commercial-scale therapeutic applications.

Technical / Clinical Details

PBS Biotech's Vertical-Wheel ® bioreactor offers a unique agitation technology optimally
suited for organoid culture. Its vertically rotating impellers create a gentle yet uniform
hydrodynamic environment, minimizing shear stress on cell aggregates and organoids.
This allows organoids to proliferate efficiently while maintaining their morphological
integrity. Traditional stirred-tank bioreactors often subject delicate organoids to high
shear forces, making uniform culture challenging. The Vertical-Wheel ® system
overcomes these hurdles, enabling reproducible production of high-quality organoids.
The adoption of single-use technology further eliminates the risk of cross-contamination
and facilitates rapid batch changeovers, ensuring compatibility with GMP (Good
Manufacturing Practice) environments. Organoid COMMONS aims to combine these
technologies to enhance the effectiveness and reliability of organoid applications across
various domains, including drug discovery screening, toxicology testing, and disease
model development. For instance, it is expected to enable large-scale culture of patient-
derived organoids for personalized medicine drug screening, potentially increasing the

success rate of clinical trials.



Background & Context

Organoids (mini-organs) have garnered significant attention as groundbreaking tools for
elucidating human disease mechanisms and developing new drugs, due to their ability to
mimic complex in vivo physiological functions and morphologies that are difficult to
replicate with conventional 2D cell cultures or animal models. However, scaling organoid
production from laboratory scale to industrial scale, while ensuring standardized quality
and stable supply, has been a long-standing challenge. Specifically, maintaining optimal
culture conditions, ensuring scalability, and establishing GMP-compliant manufacturing
processes have been major barriers to the commercial utilization of organoids.
Collaborative initiatives like Organoid COMMONS bring together expertise from various
fields—including bioreactor technology, culture media, automation, and quality control
—to overcome these challenges. PBS Biotech's Vertical-Wheel ® technology provides a
crucial foundation for enabling high-volume, high-quality organoid production,

contributing to the resolution of bottlenecks in this field.

Strategic Significance & Outlook

PBS Biotech's participation in Organoid COMMONS represents a significant stride
towards the industrialization of organoid technology. Moving forward, the Vertical-
Wheel® bioreactor and single-use technologies are expected to be established as
standard platforms for organoid biomanufacturing. This will enable pharmaceutical and
biotechnology companies to access more reliable and reproducible organoid models at
scale, dramatically enhancing the efficiency and success rates of drug discovery research.
Furthermore, the application of organoids in fields such as personalized medicine,
regenerative medicine, and disease pathogenesis elucidation is expected to accelerate.
Ultimately, high-quality human-relevant organoid models will contribute to reducing the
cost and time of new drug development, delivering safer and more effective treatments
to patients more rapidly. This collaboration holds the potential to bridge biological
research with industrial application, becoming an indispensable component in shaping

the future of medicine.

Source: https://www.prnewswire.com/news-releases/pbs-biotech-joins-organoid-commons-to-accelerate-
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#17 Sartorius Stedim Ambr 15 24-Vessel
Microbioreactor System Accelerates Microbial
Fermentation Development with Integrated High-
Throughput Analysis Module

Published Date unknown Boston Industries USA

| overview

The Sartorius Stedim Ambr 15 Microbioreactor System enables high-throughput,
parallel bioprocess development for microbial fermentation studies, featuring 24
disposable stirred-tank vessels with an integrated analysis module. This system
provides independent control of critical parameters, establishing controlled and
reproducible microbial culture conditions. Designed for efficient, high-density
experimental workflows and real-time monitoring, it supports rapid optimization and
data-driven decision-making in fermentation processes, thereby contributing to

shortened development timelines.



| N DEPTH

Key Findings

The Sartorius Stedim Ambr 15 24-Vessel Microbioreactor System offers a high-
throughput solution designed to dramatically accelerate microbial fermentation process
development. Equipped with 24 independent, disposable stirred-tank vessels and an
integrated analysis module, this system allows for the simultaneous execution of
numerous experiments while precisely controlling critical parameters for each culture.
This capability significantly shortens research and development cycles, enabling
researchers to identify optimal fermentation conditions much more rapidly and

efficiently.

Technical / Clinical Details

The Ambr 15 microbioreactor system is engineered to mimic the functionality of full-
scale bioreactors, albeit in a miniaturized format. Each of the 24 bioreactor units features
independent control over temperature, pH, dissolved oxygen (DO), agitation speed, and
gas supply systems, meticulously replicating optimal environments for microbial
cultivation. The use of disposable stirred-tank vessels eliminates the need for cleaning
and sterilization, facilitating rapid experimental setup and minimizing the risk of cross-
contamination between batches. An integrated analysis module provides real-time
measurement and monitoring of critical quality attributes (CQAs) and critical process
parameters (CPPs) during culture, including metabolite concentrations like glucose and
lactate, cell density, pH, and DO. This real-time data allows researchers to gain a detailed
understanding of process dynamics and make immediate, data-driven adjustments. For
instance, the system can evaluate the impact of different media compositions or culture
strategies on microbial growth and metabolite production with high precision and
throughput. This system also provides reproducible data for early-stage development
targeting GMP (Good Manufacturing Practice) environments, reducing risks associated

with scale-up.



Background & Context

Microbial fermentation is an indispensable process for producing a wide array of
products, including biopharmaceuticals (e.g., insulin, vaccines), enzymes, biofuels,
specialty chemicals, and food ingredients. However, traditional development methods
using shake flasks or small-scale bioreactors have suffered from low throughput and
required extensive time and resources. Identifying optimal culture conditions
necessitated repetitive experimentation, which became a bottleneck delaying the market
entry of new products. The advent of microbioreactor systems like the Ambr 15
represents a crucial technological innovation to address this challenge. The
pharmaceutical, biotechnology, and food industries have a strong need for accelerated
development timelines and improved cost-efficiency, and the Ambr 15 meets these
demands by enabling more efficient process development. Particularly in emerging fields
such as precision fermentation, the ability to rapidly screen diverse microbial strains and

culture conditions is essential for accelerating innovation.

Strategic Significance & Outlook

The Sartorius Stedim Ambr 15 Microbioreactor System is poised to play a critical role in
shaping the future of microbial fermentation development. Its high-throughput
capabilities and precise control enable researchers to understand and optimize more
complex microbial systems. Moving forward, deeper integration with Al and machine
learning algorithms is expected, allowing its use as a foundation for building digital twins
and predictive models, thereby contributing to the realization of autonomous process
development. This will further accelerate the market entry of new bioproducts and
therapies, fostering a more sustainable and efficient biomanufacturing ecosystem. The
Ambr 15 holds the potential to be a powerful tool for enhancing the speed and quality
of innovation across all industries reliant on microbial fermentation, including

pharmaceuticals, food, and materials science.

Source: https://www.bostonind.com/sartorius-stedim-ambr-15-24-vessel-microbioreactor-system-for-
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#18 Repligen Acquires BiolLife Solutions for ~$1.5B,
Expanding Cell Therapy Services; Beone Medicines
Invests $300M in US Manufacturing Expansion

Published July 23, 2026  Endpoints News USA

| overview

Repligen has announced the acquisition of cell processing service provider BioLife
Solutions for approximately $1.5 billion, significantly broadening its capabilities within
the cell therapy sector. Concurrently, China-based Beone Medicines is injecting $300
million into its Hopewell, NJ clinical and commercial manufacturing and R&D center
as part of a larger $1 billion+ US investment. These moves underscore a critical
industry trend of consolidating and expanding manufacturing infrastructure to meet

the accelerating demand for cell and gene therapies.
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Key Findings

Repligen has announced its acquisition of BioLife Solutions, a leading provider of cell
processing solutions, for approximately $1.5 billion, a strategic move aimed at
substantially expanding its service offerings within the cell therapy market. This
acquisition will bolster Repligen's ability to support the entire cell therapy workflow, from
development through commercialization. Simultaneously, Beone Medicines, a Chinese
biopharmaceutical firm, is investing $300 million to expand its clinical and commercial
manufacturing and R&D center in Hopewell, New Jersey, bringing its total U.S.

manufacturing investment to over $1 billion.

Technical/Clinical Details

¢ Repligen's BiolLife Solutions Acquisition: The integration of BioLife Solutions brings
critical products and services to Repligen's portfolio, including cell cryopreservation
media, biostorage services, and temperature-controlled shipping solutions. These
offerings are essential for maintaining the quality and viability of cells throughout the
complex cell therapy supply chain, thereby enhancing product integrity and clinical

efficacy.

¢ Beone Medicines' U.S. Expansion: The $300 million investment by Beone Medicines
is directed towards augmenting state-of-the-art manufacturing facilities, R&D
laboratories, and quality control infrastructure. This expansion will significantly
enhance the company's capacity for producing both clinical and commercial-grade
cell and gene therapies, enabling it to respond rapidly to demand in the U.S. and
global markets. The Hopewell facility is slated to become a key hub supporting the

entire lifecycle of cell therapy products.

¢ Broader Industry Impact: These actions reflect a broader industry trend of
consolidation among suppliers and strategic expansion of manufacturing capabilities
within the cell and gene therapy sector. Other major players like Lonza, Bachem, and
Samsung Biologics are also increasing their capacity in specific modalities, such as
antibody-drug conjugate (ADC) production and peptide manufacturing, to meet the
evolving needs of pharmaceutical companies facing patent cliffs and seeking portfolio

diversification.



Background & Context

The cell and gene therapy sector is experiencing rapid growth, with the expanding
clinical application of these transformative medicines driving exponential demand for
manufacturing, logistics, and related services. However, the production of these
advanced therapies remains complex, requiring stringent quality control and highly
efficient processes. Repligen's acquisition of BioLife Solutions is a pivotal step towards
establishing an end-to-end solutions provider in this specialized field. Beone Medicines'
substantial investment, particularly in North America, aims to alleviate manufacturing
bottlenecks and strengthen the global supply chain, ensuring that more patients can
access these critical treatments. These developments highlight the industry's shift

towards more consolidated and specialized manufacturing and service partnerships.

Strategic Significance & Outlook

The acquisition by Repligen and the manufacturing expansion by Beone Medicines are
poised to significantly improve the efficiency and reliability of the cell therapy supply
chain. By offering integrated solutions and expanded production capabilities, these
initiatives will accelerate the market entry of novel therapies. Ultimately, this means
greater access for patients to groundbreaking treatments. The biopharmaceutical
industry is expected to continue these strategic acquisitions and large-scale capital
investments to navigate patent expiry challenges and address the surging demand for

new therapeutic modalities globally.

Source: https://endpoints.news/repligens-1-5b-buy-for-biolife-beones-300m-us-expansion/
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#19 Fujifilm Prepares for Patent Cliff with Strategic
CDMO Investments; Samsung Biologics Acquires
PolyPeptide for $1.8B, Entering Peptide Market

Published July 27, 2026  Endpoints News  Global
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| overview

The pharmaceutical industry faces a 'patent cliff' with ~$300 billion in branded drug
revenues at risk from 2025-2030, driving active deals for portfolio expansion and cost
efficiency. Contract Development and Manufacturing Organizations (CDMOs) are thus
compelled to expand services to meet rising demand. Samsung Biologics acquired
PolyPeptide Group AG for $1.8 billion, entering the peptide active pharmaceutical
ingredient (API) sector. Lonza and Fujifilm Biotechnologies are also boosting
antibody-drug conjugate (ADC) production capacity, with Fujifilm's Toyama plant set

to open next year.
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Key Findings

The pharmaceutical industry is bracing for a 'patent cliff' between 2025 and 2030, with
approximately $300 billion worth of branded drug revenues at risk due to patent
expirations. This impending challenge has spurred pharmaceutical companies to intensify
efforts in portfolio expansion and cost-efficiency initiatives. In response to this trend,
Contract Development and Manufacturing Organizations (CDMOs) are under pressure to
significantly expand their service capabilities to meet escalating demand, as highlighted
by the CEO of Fujifilm Biotechnologies. A notable development in this landscape is
Samsung Biologics' acquisition of Switzerland-based PolyPeptide Group AG for $1.8
billion on July 19, 2026, marking Samsung's strategic entry into the peptide-based active

pharmaceutical ingredient (API) sector.

Technical/Clinical Details

e CDMO Capacity Expansion: As pharmaceutical companies increasingly focus on
R&D and outsource manufacturing, CDMOs are making substantial capital
investments and technological enhancements to address the growing demand for
biologics, cell and gene therapies, and novel modalities. Companies facing the patent
cliff are particularly accelerating the development and manufacturing of biosimilars,

generics, and innovative new drug modalities to secure new revenue streams.

e Samsung Biologics' Entry into Peptide Market: The acquisition of PolyPeptide
Group AG by Samsung Biologics represents a strategic diversification, extending its
business beyond traditional biopharmaceutical manufacturing services into peptide
synthesis and production. Peptides are crucial APl components in numerous
therapeutic areas, including oncology and diabetes. This expansion strengthens
Samsung Biologics' service portfolio and enhances its competitive position in the

market.



e Expansion of ADC Production Capacity: Lonza has announced plans to increase its
antibody-drug conjugate (ADC) production capacity at its Stein, Switzerland facility to
support an expanded long-term collaboration with an undisclosed major
pharmaceutical company. Similarly, Fujifilm is also augmenting its ADC production
capabilities at its Toyama plant in Japan, scheduled to be operational next year. ADCs
are a new class of highly potent anticancer drugs, combining specific antibodies with
cytotoxic agents, requiring sophisticated technology and facilities for their
manufacturing. These investments are aimed at meeting the demands of the growing

ADC market.

Background & Context

The pharmaceutical industry is at a significant inflection point, with numerous
blockbuster drugs nearing patent expiration. This necessitates that pharmaceutical
companies introduce new drug modalities, diversify their pipelines, and accelerate
manufacturing process efficiency and outsourcing to recover R&D costs and sustain
revenues. CDMOs are expanding their role as partners to pharmaceutical companies
within this evolving industry structure, requiring advanced manufacturing technologies
and flexible service offerings. CDMOs worldwide, including those in the Asia-Pacific

region, are making aggressive capital expenditures to meet this demand.

Strategic Significance & Outlook

The patent cliff, while a challenge for pharmaceutical companies, presents a substantial
growth opportunity for CDMOs. Strategic acquisitions and large-scale investments by
companies such as Samsung Biologics, Lonza, and Fujifilm exemplify this adaptation to
market shifts. Particularly, the strengthening of manufacturing capabilities for emerging
modalities like peptides and ADCs reflects future trends in drug development. The ability
of CDMOs to meet more complex and specialized manufacturing needs will be a critical
factor determining industry competitiveness. These developments are also expected to

contribute to the diversification and resilience of the global pharmaceutical supply chain.

Source: https://endpoints.news/the-patent-cliff-is-looming-and-cdmos-need-to-be-prepared-fujifilm-
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#20 Sartorius Unveils Al-Enabled Ambr 250 HT and
Pionic Platform, Sustains Strong H1 2026 Business
Growth and Profitability

Published July 23, 2026  boerse.de Germany

| overview

Sartorius Stedim Biotech has expanded its solution portfolio with the launch of the Al-
enabled Ambr 250 HT Cell Therapies Vessel and the Pionic platform for intensified
continuous bioprocessing. These innovations enhance cell therapy development
efficiency and scalability while generating high-quality process data for digital
workflows. The company reported robust business development and profitable
growth in H1 2026, with its Bioprocess Solutions division particularly contributing to

accelerating the production of biopharmaceuticals, vaccines, and cell/gene therapies.
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Key Findings

Sartorius Stedim Biotech has significantly expanded its solution portfolio by launching
several new products, including the Al-enabled Ambr 250 HT Cell Therapies Vessel,
designed to accelerate biopharmaceutical manufacturing. The Ambr 250 HT Cell
Therapies Vessel supports efficient process development and enhances scalability for cell
therapy, generating structured, high-quality process data essential for digital and Al-
enabled workflows. The company has also strengthened its position in intensified
downstream processing by expanding its Pionic platform for intensified continuous
bioprocessing with new Quad and Cross modules. Furthermore, Sartorius reported

robust business development and profitable growth for the first half of 2026.

Technical/Clinical Details

e Ambr 250 HT Cell Therapies Vessel: This innovative mini-bioreactor system is
engineered to dramatically accelerate process development for cell therapies. Its
high-throughput capabilities and ability to perform parallel processes at small scales
enable efficient collection of large volumes of experimental data, facilitating rapid
identification of optimal conditions for cell proliferation, viability, and functionality.
The Al-enabled features leverage this data to optimize processes, leading to more

predictable and reproducible outcomes.

e Expansion of Pionic Platform: The Pionic platform was developed for intensified
continuous bioprocessing and has been expanded with Quad and Cross modules.
This enhancement improves purification efficiency and throughput in downstream
processes, promising cost reductions and increased productivity. Continuous
bioprocessing offers significant advantages over traditional batch processes,

including higher yields and a reduced manufacturing footprint.

¢ Half-Year Performance: Sartorius demonstrated strong business development and
profitable growth in the first half of 2026. The Bioprocess Solutions division, in
particular, contributed to this growth by supporting customers with a broad product
portfolio focused on single-use solutions for safer, faster, and more sustainable
production of biotech drugs, vaccines, and cell and gene therapies. Despite some
sales slowdown due to tariff effects, the company maintained positive momentum

overall.



Background & Context

The biopharmaceutical industry, especially with the advent of emerging modalities like
cell and gene therapies, is actively seeking innovations in manufacturing processes.
Efficiency, scalability, reproducibility, and compliance with regulatory requirements are
critical challenges in bringing these advanced therapies to patients. Leading suppliers
like Sartorius are addressing these challenges by providing cutting-edge solutions,
including mini-bioreactors, single-use technologies, and continuous processing
platforms, thereby helping to alleviate bottlenecks in biopharmaceutical development
and manufacturing. The integration of digitalization and Al is a key factor in further

accelerating process understanding and optimization.

Strategic Significance & Outlook

The introduction of the Ambr 250 HT Cell Therapies Vessel and the Pionic platform by
Sartorius will significantly enhance efficiency and scalability in cell and gene therapy
development and manufacturing. These products support the transition to digital and
Al-enabled workflows, potentially reducing time-to-market for vital medicines. Moving
forward, Sartorius is expected to continue offering innovative solutions through its
process intensification approaches, enabling customers to maintain competitiveness at
every stage of production. The company's sustained growth reflects the robust demand

for advanced biopharmaceutical manufacturing infrastructure.

Source: https://www.boerse.de/nachrichten/Sartorius-Stedim-Biotech-continues-positive-development-
and-expands-profitable-growth/38472074
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#21 ADM and The EVERY Company Partner to Scale
Commercial Production of Precision-Fermented Egg
Protein OvoPro, Transforming the Future of Food

Published July 28, 2026  flavorist.com  USA

| overview

ADM and The EVERY Company announced a strategic partnership to accelerate
commercial-scale production of OvoPro, EVERY's flagship precision-fermented egg
protein. This collaboration combines EVERY's proprietary biotechnology with ADM's
global manufacturing expertise, enabling significantly larger production volumes than
a startup could achieve alone. Precision fermentation technology, which involves
inserting specific DNA into microorganisms to produce desired functional proteins,
offers sustainable, animal-free, and biologically identical ingredients, poised to

revolutionize the food system.
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Key Findings

ADM, a global leader in food and nutrition solutions, and The EVERY Company, a pioneer
in innovative precision-fermented food ingredients, have announced a strategic
partnership to accelerate the commercial-scale production of OvoPro, EVERY's flagship
precision-fermented egg protein. This collaboration leverages EVERY's proprietary
biotechnology platform with ADM's extensive global manufacturing expertise, enabling
the production of significantly larger volumes of OvoPro than a traditional startup could
achieve independently. This alliance marks a crucial step in shaping the future of food

through the development of sustainable, animal-free alternative food ingredients.

Technical/Clinical Details

¢ Precision Fermentation Technology: Precision fermentation is a cutting-edge
biotechnology that involves inserting specific DNA into microorganisms, instructing
them to produce desired functional proteins during fermentation. This process can
generate molecules that are biologically identical to conventional animal-derived
proteins, offering a new class of ingredients that combine nutritional quality,

functionality, and scalability.

e OvoPro Production Scale-Up: OvoPro is renowned for its functional properties and
nutritional value comparable to traditional egg protein. Through this partnership with
ADM, The EVERY Company will capitalize on ADM's global fermentation facilities and
expertise to dramatically expand OvoPro's production scale. This will allow a wider
range of food manufacturers to incorporate this innovative ingredient into their

products, accelerating the growth of the plant-based and alternative protein markets.

e Comparison with Other Precision Fermentation Products: Precision fermentation
technology is being applied across various sectors of the food industry, as seen with
MycoTechnology's large-scale production of the rare sweet protein 'Zukora Honey
Truffle Sweet Protein.' All G has also launched bovine-free lactoferrin in the U.S.,
partnering with a Chinese CMO for multi-ton scale production annually. Additionally,
Vivici is advancing scalable production of high-purity lactoferrin through precision
fermentation. These initiatives share a common goal: enabling access to animal-free

bioactive proteins, enhancing consistency, and increasing formulation flexibility.



Background & Context

The global food system faces increasing demand for sustainable and ethical alternative
protein sources, driven by population growth, environmental concerns, and animal
welfare issues. Precision fermentation technology has emerged as a promising solution
to address these challenges, particularly for its ability to produce high-quality, animal-
derived proteins without involving animals. Partnerships between established food
ingredient giants like ADM and innovative startups like The EVERY Company represent a
critical step for precision-fermented products to transition from niche markets to

mainstream adoption, accelerating technological commercialization and widespread use.

Strategic Significance & Outlook

The collaboration between ADM and The EVERY Company signifies the scale of impact
precision fermentation technology is poised to have on the food system. With animal-
free egg proteins like OvoPro becoming available at commercial scale, food
manufacturers can accelerate product innovation, and consumers will gain access to
more sustainable and ethical choices. This success is likely to encourage similar
partnerships among other biotechnology firms and major food companies, paving the
way for precision fermentation to be established as one of the primary food ingredient
production platforms. Precision fermented postbiotics are also gaining commercial value

as reliable microbiome ingredients, further boosting the growth of this entire sector.

Source: https://www.flavorist.com/adm-and-the-every-company-partner-to-scale-precision-fermented-
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#22 All G Unveils Bovine-Free Lactoferrin in U.S. via

Precision Fermentation, Establishing Multi-Ton Annual
Production Capacity

Published July 23, 2026  foodnavigator-usa.com
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| overview

All G has announced the launch of bovine-free lactoferrin in the U.S. market,
produced using precision fermentation technology, with human-identical protein
launch imminent. The company has partnered with a major fermentation contract
manufacturer in China to secure multi-ton annual production capacity for LFX.
Negotiations are also underway for a second production facility, likely in Europe. This
technology enables microorganisms to produce specific target molecules by inserting

specific DNA, delivering sustainable and ethically animal-free ingredients.
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Key Findings

All G has unveiled its bovine-free lactoferrin in the U.S. market, produced through
cutting-edge precision fermentation technology. This announcement signals the
imminent launch of human-identical proteins, marking a significant step in the
development of sustainable, animal-free food ingredients. All G has established multi-
ton annual production capacity for lactoferrin (LFX) by partnering with a leading
fermentation contract manufacturing organization (CMO) in China, and further

negotiations are underway to secure a second production facility, potentially in Europe.

Technical/Clinical Details

¢ Precision Fermentation Technology: Precision fermentation is a biotechnology that
involves inserting specific DNA into microorganisms, directing them to produce
target molecules through a fermentation process. This enables All G to generate
lactoferrin, utilized as a nutritional supplement and food ingredient, without requiring
bovine sources. The technology offers advantages in improving product consistency

and reducing the environmental footprint compared to animal-derived counterparts.

e Scale of Lactoferrin Production: Through its partnership with a Chinese CMO, All G
already possesses the capacity to produce LFX at a commercially significant scale of
several tons annually. This is a crucial indicator that precision fermentation
technology has moved beyond laboratory scale to large-scale industrial application.
The addition of production capacity in Europe is a strategic move to further

strengthen its global supply chain and meet market demand.

e Comparison with Similar Technologies: Similarly, Vivici is also advancing the
scalable production of high-purity lactoferrin through precision fermentation
technology. Vivici's efforts also aim to enable access to high-purity lactoferrin without
relying on animals, enhancing batch-to-batch consistency, and providing formulation
flexibility at meaningful inclusion levels. These developments illustrate the rapid
establishment of precision fermentation as a sustainable alternative production

method for functional proteins.



Background & Context

Shifting consumer preferences, growing concerns over animal welfare, and demands for
supply chain sustainability are driving significant changes in the food ingredient industry.
There is an increasing demand for high-quality, non-animal-derived proteins, particularly
as alternatives to dairy and animal-based products. Precision fermentation has emerged
as a groundbreaking technology to meet this demand, offering the ability to efficiently
and sustainably produce specific nutrients and functional ingredients. Companies like All

G are leveraging this technology to reshape the future of the food system.

Strategic Significance & Outlook

All G's launch of bovine-free lactoferrin in the U.S. market, followed by the upcoming
release of human-identical proteins, clearly demonstrates the commercial viability of
precision fermentation technology. Securing large-scale production capacity and
establishing a global supply chain are critical steps for these innovative ingredients to
reach more food manufacturers and consumers. As precision fermentation becomes a
standard technology in the food industry, it is expected that a wider array of functional
proteins and ingredients will be produced without animal involvement, contributing to a

more sustainable and healthy food supply.

Source: https://www.greenqueen.com.hk/all-g-lactoferrin-launch-bovine-human-milk-precision-
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#23 Vivici Expands High-Purity Lactoferrin Production
via Precision Fermentation, Delivering Animal-Free
Nutritional Quality and Functionality

Published July 27, 2026  Vivici  Netherlands

| overview

Vivici is advancing scalable production of lactoferrin, a rare bioactive protein, through
precision fermentation technology. This approach enables access to high-purity
lactoferrin without animal reliance, enhances batch-to-batch consistency, and offers
formulation flexibility at meaningful inclusion levels. Precision fermentation produces
proteins biologically identical to animal-derived counterparts, yielding a new class of
protein ingredients with superior nutritional quality, functionality, and scalability, with

broad applications in food, nutraceuticals, and pharmaceuticals.
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Key Findings

Vivici is actively advancing the scalable production of lactoferrin, a rare bioactive protein,
utilizing cutting-edge precision fermentation technology. This innovative approach
allows for access to high-purity lactoferrin without reliance on animals, while
simultaneously improving batch-to-batch consistency and enhancing formulation
flexibility for various products. Precision fermentation produces proteins that are
biologically identical to animal-derived lactoferrin, yielding a new class of protein
ingredients that combine excellent nutritional quality, functionality, and industrial-scale
scalability. This represents a significant advancement in meeting the market demand for

sustainable and ethically sourced food ingredients.

Technical/Clinical Details

e Mechanism of Precision Fermentation: Precision fermentation is a technology
where microorganisms (such as yeast or bacteria) are genetically engineered by
inserting specific DNA to efficiently produce target proteins. Vivici applies this
technology to lactoferrin production, generating a high-purity product under
controlled bioreactor conditions. This process offers advantages such as lower
resource consumption and reduced environmental impact compared to traditional

animal-derived production.

o Benefits of High-Purity Lactoferrin: Lactoferrin is a multifunctional protein with
several health benefits, including antimicrobial, antiviral, and anti-inflammatory
properties. Lactoferrin produced through precision fermentation is free from animal
allergens and boasts very high purity and quality, making it suitable for applications
in infant formula, nutritional supplements, functional foods, and even

pharmaceuticals.



¢ Consistency and Scalability: The precision fermentation process ensures consistency
in product quality and characteristics through strict control of culture conditions and
process parameters. This minimizes batch-to-batch variability, enabling a reliable
supply of ingredients. Furthermore, by using large-scale fermenters, production can
be easily scaled up to meet increasing market demand. This parallels All G's efforts in
establishing multi-ton annual production capacity for bovine-free lactoferrin via
precision fermentation, demonstrating the commercial viability of precision

fermentation technology.

Background & Context

The global food production system faces multiple challenges, including environmental
impact, animal welfare concerns, allergen management, and supply chain sustainability.
To address these issues, new biotechnologies like precision fermentation are gaining
traction and are seen as promising methods for producing high-quality proteins and
bioactive ingredients. Companies such as Vivici are leading the transformation of the
food industry by leveraging this technology to provide innovative ingredients that

benefit both consumer health and the planet.

Strategic Significance & Outlook

Vivici's scalable production of precision-fermented lactoferrin is poised to significantly
impact the functional protein market. This technology enables the supply of high-purity,
sustainable ingredients, accelerating innovation in the food and nutraceutical industries.
In the future, precision fermentation is expected to be utilized for producing a wider
range of bioactive ingredients, contributing to the creation of new animal-free food
systems and the development of novel products that support health and well-being. This
trend aligns with the increasing commercial value of precision fermented postbiotics as

microbiome ingredients.

Source: https://www.vivici.com/insights/precision-fermentation-precisely-done-how-vivici-is-changing-
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#24 Catalent Bolsters End-to-End CDMO Services for

Autologous & Allogeneic Cell Therapies, Including iPSC
Center of Excellence

Published Date unknown Catalent USA

| overview

Catalent is enhancing its end-to-end CDMO manufacturing support and process
development services for both autologous and allogeneic cell therapies, covering
CAR-T, TCR, TIL, NK cells, and iPSC- and MSC-derived treatments. Its Princeton site's
multi-product segregation suites employ closed-system processing to minimize
cross-contamination risk and support cGMP compliance. Additionally, Catalent has
established an iPSC Center of Excellence in Dusseldorf, Germany, to advance iPSC

process development.
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Key Findings

Catalent is strengthening its comprehensive CDMO manufacturing support and process
development services for both autologous and allogeneic cell therapies. This includes
support for CAR-T, T-cell receptor (TCR), tumor-infiltrating lymphocyte (TIL), NK cell,
induced pluripotent stem cell (iPSC)-derived, and mesenchymal stem cell (MSC)
therapies. The multi-product segregation suite at Catalent’s Princeton, U.S. site is
designed with closed-system processing to minimize the risk of cross-contamination,
ensuring cGMP compliance in line with FDA and EMA expectations. Furthermore,
Catalent has established an iPSC Center of Excellence in Disseldorf, Germany,

specializing in iPSC process development.

Technical/Clinical Details

e Autologous & Allogeneic Cell Therapy Manufacturing Capabilities: Catalent
offers flexible manufacturing solutions for both autologous cell therapies, which use a
patient's own cells, and allogeneic cell therapies, which utilize cells from healthy
donors for multiple patients. This capability is crucial for supporting the transition of
various cell therapy modalities from clinical trials to commercial production. The
closed-system workflow design ensures reproducibility and scalability, aiding critical
process development activities such as media and cytokine reduction studies, process
characterization, definition of acceptable ranges, and raw material quality assessment

with supplier risk mitigation.

¢ c¢GMP Compliance and Contamination Control: The design of the Princeton site
emphasizes meeting stringent cGMP (current Good Manufacturing Practice)
requirements. The multi-product segregation suites feature independent air handling
systems and strict access controls to maximize product separation and contamination
prevention. The adoption of closed-system processing is a key strategy for reducing

manual exposure and minimizing the risk of microbial contamination.



e Specialization in iPSC Process Development: The iPSC Center of Excellence in
Disseldorf, Germany, provides specialized expertise and technology to address the
unique requirements of iPSC-derived cell products. This includes the development of
closed-system workflows for end-to-end processing of human pluripotent stem cells
(hPSC) from reprogramming to expansion, enhancing process efficiency, reducing
variability through automation, and facilitating compliance with GMP standards.
Closed-system designs, exemplified by Miltenyi Biotec's CliniMACS Prodigy and
MACSQuant Tyto Cartridge LC, offer reliable platforms for clinical-grade hPSC
production, enabling safe and scalable applications in regenerative medicine, disease

modeling, and cell therapy manufacturing.

Background & Context

The cell and gene therapy sector holds immense potential to revolutionize disease
treatment, yet its manufacturing remains highly complex, demanding advanced
technology and rigorous quality control. Challenges in scalability, high manufacturing
costs, and stringent regulatory demands represent major barriers to delivering these
therapies to patients. CDMOs like Catalent play an indispensable role in overcoming
these challenges by providing specialized expertise and facilities, thereby supporting the

rapid development and commercialization of innovative cell therapies.

Strategic Significance & Outlook

Catalent's reinforcement of end-to-end services for autologous and allogeneic cell
therapies and the establishment of its iPSC Center of Excellence are critically important
for sustaining the growth of the cell therapy market. Specifically, the implementation of
closed-system processing and automation technologies will improve manufacturing
consistency and efficiency, reduce the cost of cell therapies, and ultimately enhance
patient access. Demand for such comprehensive CDMO services is expected to grow
significantly as the cell and gene therapy product pipeline matures and market launches

accelerate.

Source: https://www.catalent.com/pharma/cell-gene-therapy/cell-therapy/development/autologous-
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#25 Cell & Gene Therapy Manufacturing Faces
Deepening Bottlenecks: AmplifyBio, Exothera Close;
Thermo Fisher Cuts Viral Vector Jobs, but FDA Eases
Regulations to Support Growth

Published July 29, 2026  Endpoints News  Global

| overview

Despite cell and gene therapies becoming a commercial reality, manufacturing
remains the primary bottleneck. The CDMO sector is struggling with overcapacity and
underfunding, leading to closures like AmplifyBio and Exothera, and Thermo Fisher
cutting hundreds of viral vector-related jobs. Concurrently, new entrants such as
Mytos and BioNexus are emerging, and the FDA is easing manufacturing regulations
to support the scale-up of personalized therapies. Major players like Lonza, Roche,
and Samsung Bio are also expanding U.S. capacity and reassessing global supply

chains due to tariff pressures.
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Key Findings

While cell and gene therapies have transitioned from scientific promise to commercial
reality, their manufacturing processes continue to pose the industry's most significant
bottleneck. Within the Contract Development and Manufacturing Organization (CDMO)
sector, a challenging landscape has emerged, marked by overcapacity and underfunding,
leading to the closure of companies such like AmplifyBio and Exothera, and Thermo
Fisher Scientific reducing hundreds of viral vector-related positions. However, in
response to these challenges, new entrants such as Mytos and BioNexus are emerging,
and the U.S. Food and Drug Administration (FDA) is actively easing manufacturing

regulations to support the scale-up of personalized therapies.

Technical/Clinical Details

e CDMO Market Challenges: The issues of overcapacity and underfunding in cell and
gene therapy manufacturing are particularly acute in specific modalities, such as
adeno-associated virus (AAV) vectors. While many CDMOs expanded capacity, failures
in clinical trials and difficulties in securing funding have resulted in lower-than-
projected demand, leading to closures like AmplifyBio and Exothera, and hundreds of

job cuts related to viral vectors at Thermo Fisher Scientific.

e New Entrants and Automation Progress: Mytos's iDEM platform is transforming
traditional iPSC manufacturing into a closed, automated system, delivering consistent,
GMP-compliant cells, which improves manufacturing efficiency and quality
consistency. | Peace, with its fully closed automated iPSC manufacturing system
capable of concurrently mass-producing clinical-grade iPSC lines, exemplifies the
active pursuit of automation and standardization to resolve manufacturing

bottlenecks.

¢ Regulatory Response: The FDA is implementing more flexible manufacturing
regulations to facilitate the rapid development and market entry of personalized
therapies like cell and gene therapies. This aims to reduce the time it takes for

innovative treatments to reach patients and to enhance manufacturing flexibility.



¢ Global Capacity Expansion: Major pharmaceutical and CDMO companies, including
Lonza, Roche, and Samsung Bio, are expanding their manufacturing capabilities within
the U.S. while simultaneously being compelled to re-evaluate their global supply
chains due to tariff pressures. For example, Samsung Biologics has acquired
PolyPeptide for $1.8 billion, entering peptide manufacturing to strengthen its supply

capabilities in specific modalities.

Background & Context

Cell and gene therapies have developed rapidly due to their groundbreaking therapeutic
potential, but the complexity of producing these therapies at a commercial scale has
been a significant barrier. Particularly for personalized treatments targeting small patient
populations, manufacturing processes require flexibility and cost-efficiency. The CDMO
industry has invested heavily to meet this demand, but market uncertainties and
technical challenges have led to difficulties for some companies. Concurrently, the
introduction of automation, digital twins, and Al-driven solutions is optimizing and

streamlining manufacturing processes.

Strategic Significance & Outlook

The cell and gene therapy manufacturing industry is undergoing a period of
consolidation and realignment. While some CDMOs are scaling back or exiting due to
intensifying competition and funding challenges, companies with innovative
technologies like Mytos are filling market gaps through automation and efficiency. The
FDA's regulatory easing will further support growth in this sector. In the future, more
highly automated, data-driven manufacturing platforms are expected to become
standard, reducing the cost of cell and gene therapies and improving access, ultimately

enabling these revolutionary treatments to reach more patients.

Source: https://endpoints.news/topic-hub/cell-and-gene-therapy-manufacturing-scaling-the-next-
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#26 Scalable Automation in Adherent-Cell Cultures

Boosts Yield and Quality: Corning's HYPERStack and
CellCube Systems Key to Efficiency

Published July 24, 2026  BioProcess International  USA

| overview

Automation in scaling out adherent cell cultures significantly enhances consistency,
proving especially effective where labor and bioprocessing expertise are limited.
Automated culture platforms improve parameter consistency, such as media
exchange flow rates and timing, leading to increased yield and product quality.
Corning's HYPERStack system provides three times the surface area of traditional
planar cell culture, while the CellCube system offers modular design flexibility for
scale-up or scale-out, contributing to more efficient large-scale adherent cell

manufacturing.
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Key Findings

Automation technology has been shown to dramatically improve the consistency and
efficiency of scaling out adherent cell cultures. This is particularly effective in situations
where labor and bioprocessing expertise are limited. Automated culture platforms
enhance consistency in critical parameters such as media exchange flow rates, timing,
and temperature control, which stabilizes cell growth and product quality, ultimately
leading to higher yields and improved product quality. Corning's HYPERStack system
offers a threefold increase in surface area compared to traditional planar cell culture
devices, significantly boosting production capacity, while the CellCube system's modular
design allows for flexible scale-up or scale-out from development stages to commercial

production.

Technical/Clinical Details

¢ Enhanced Consistency through Automation: Adherent cell cultures, by their nature,
involve multiple manual steps, which can lead to variability in product quality due to
differences in operator technique and fluctuating working conditions. Automated
systems standardize these steps, providing reproducible processes that ensure batch-
to-batch consistency. For instance, automated control of precise media exchange
volumes and timings consistently maintains an optimal nutrient environment for cells,

maximizing growth.

e High-Density Culture Systems: Corning's HYPERStack system achieves vast cell
culture surface area within a limited footprint through its multi-layered structure. This
allows for culturing significantly more cells in a single device compared to traditional
culture flasks or plates, making it suitable for large-scale applications such as cell
therapy, vaccine production, and protein manufacturing. The threefold increase in

surface area directly translates to increased production throughput.

e Modular Scalability: Corning's CellCube system adopts a modular concept, offering
the flexibility to increase or decrease culture capacity as needed. This is highly
advantageous when scaling up incrementally from early-stage R&D to clinical trials
and eventual commercial production. Adding or removing modules optimizes capital

investment and allows for rapid adaptation to fluctuating demand.



¢ Implementation of Closed-System Processing: To minimize contamination risks in
cell culture processes, technologies like the closed-system workflow for end-to-end
processing of human pluripotent stem cells (hPSC) offered by companies such as
Miltenyi Biotec are crucial. Catalent's autologous and allogeneic cell therapy
manufacturing also employs closed-system processing to support cGMP compliance,
underscoring the indispensable role of such closed systems in improving the

scalability and quality of adherent cell cultures.

Background & Context

In the fields of cell therapy, regenerative medicine, and biopharmaceutical
manufacturing, large-scale cultivation using adherent cells is essential. However, these
processes have often been complex, costly, labor-intensive, and fraught with
reproducibility challenges. Particularly for cells requiring adherent culture, such as
pluripotent stem cells and certain T-cell types, there is a demand for methods to
efficiently scale out while maintaining cell quality and viability. The development of
automated high-density culture systems represents a significant advancement in
overcoming these challenges and producing high-quality cell products more

economically.

Strategic Significance & Outlook

Further advancements in automation and high-density culture systems for adherent cell
cultures will significantly accelerate the commercialization of cell therapeutics and
regenerative medicine products. Achieving more consistent and cost-effective
manufacturing processes is key to bringing these innovative treatments to a broader
patient population. Moving forward, greater integration of Al and robotics is expected to
further refine culture process optimization and monitoring, ultimately leading to fully

autonomous and scalable cell manufacturing platforms.
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