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GMP-grade gene therapy manufacturing.
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Cellbase highlights real-time monitoring tools for
bioreactor scale-up, reducing deviation rates and
shortening batch processing times by 30%.

New Market Pitch evaluates top cell therapy
startups like Orca Bio, Cellares, and Kelonia,
driving advancements in manufacturing and in
vivo therapies.

Report on MSC large-volume manufacturing
challenges, highlighting Corning HYPERStack™
vessels for high-density culture.

NTHRYS uses Al-powered DoE automation for
media optimization, bioreactor control, and
scale-up, accelerating bioprocess development.

Distek launches BIOne Core Software, a
cloud-based SaaS for bioprocess historical data
management, reducing IT burden and improving
accessibility.

Orca Bio expands manufacturing capacity and
workforce for Orca-T®, a precision cell therapy
for GvHD, anticipating FDA approval.

CCRM, OmniaBio, and Avectas partner to
evaluate an automated, scalable cell therapy
manufacturing platform, aiming for
standardization.

BioProcess International advocates for a
distributed hybrid manufacturing model for
autologous cell therapy to improve global access
and scalability.

US cultivated meat faces market challenges due
to inconsistent state regulations despite federal
USDA approval, impacting consumer
engagement.

BioPharm International stresses standardization
and automation as critical for scaling cell and
gene therapy manufacturing to improve global
access.

Miltenyi Biotec's automated closed system for
T-cell manufacturing cuts manual labor by >70%
and achieves high yields, accelerating
commercialization.

University of Illinois opens TORM, a lab combining
cancer treatment and regenerative medicine with
an automated bioproduction biofoundry for 3D
cultures.

Cultivated meat industry achieves >99% media
cost reduction and expanded bioreactor capacity,
driven by Al, accelerating sustainable food future.

NTHRYS develops an Al-powered bioprocess QC
SaaS platform for reduced batch failures,
predictive maintenance, and automated
regulatory documentation.

Fujifilm and HORIBA co-develop a high-sensitivity
inline Raman system for real-time cell culture and
purification monitoring, enhancing bioprocess
control.

Automated, scalable organoid culture platform
with servo-actuated 3D-printed microvalves
enables real-time imaging within standard
incubators.
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Cytiva CEO emphasizes standardization and
automation for scaling CGT manufacturing,
advocating modular platforms and regional
networks for global access.

ORF Genetics dramatically cuts cultivated meat
production costs by producing essential growth
factors using genetically modified barley seeds.

Cultivated meat's civic implications, including
centralized production and patent ownership,
raise concerns about food security and autonomy.

Lonza outlines strategies to optimize in vivo
lentiviral vector development, addressing purity
and potency challenges for cell and gene
therapies.

Qihan Biotech's universal dual-target CAR-T
therapy receives FDA RMAT and Breakthrough
Therapy designations, supported by PackGene
Biotech.

VR-based bioreactor developed for
biomanufacturing and environmental engineering
labs enhances student education and access to
high-cost equipment.

Multi-component 3D bioprinted platform with
sacrificial matrix and collagen-based bioinks
developed for skeletal muscle tissue engineering.

CDMO Signal ranks Lentiviral Vector (LVV)
CDMOs, emphasizing GMP standards, BSL-2
containment, and robust analytical assays for
selection.

ASCO 2026 highlights CAR-T therapy evolution
for multiple myeloma, focusing on rapid
manufacturing, dual-targeting, and lentiviral
approaches.

Review on metabolomics-guided metabolite
production in plant tissue culture, integrating
omics and synthetic biology for enhanced yields.

Matica Biotechnology launches Korea IIT
Platform, linking US manufacturing with Korean
clinical execution to accelerate advanced therapy
development.

Matica Biotechnology and Cirsium Biosciences
partner to accelerate flexible AAV manufacturing
via Matica Open Access Platform, integrating
plant-based tech.

Sartorius revolutionizes protein production with
rational CHO host cell engineering, maximizing
intrinsic expression capacity for
biopharmaceuticals.

CCRM, OmniaBio, and Avectas partner to
enhance cell therapy manufacturing via a
hub-and-spoke model, specializing in CAR-T,
iPSC, and LVVs.

WuXi Biologics Suzhou BioSafety Testing Center
secures fourth EMA GMP certification, enabling 19
commercial products for the European market.

US stem cell manufacturing market forecast to
reach $4.04 billion, driven by innovations from
Thermo Fisher, Lonza, and Sartorius.
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Ernexa Therapeutics accelerates iPSC-derived
MSC manufacturing with Japan JEAP selection,
leveraging Japan's CDMO ecosystem for market
entry.

FUJIFILM completes £400M UK Teesside CDMO
expansion, enhancing bioprocess innovation and
diversifying iPSC-derived cell products.

Biologics CDMO market report highlights Lonza,
Samsung Biologics, and WuXi Biologics driving
growth through diverse portfolios and advanced
infrastructure.

EU NK cell market projected for twofold growth
by 2035, driven by increasing approvals of
allogeneic NK cell therapies.

Bispecific antibody CDMO market to surge to
$603.13 billion by 2035, driven by diversification
into complex asymmetric formats.

Cellbase guide highlights perfusion culture's
superiority for high-density cultivation (up to
1079 cells/mL), maximizing bioreactor
productivity.

Sartorius launches 'Cubis III' lab balance with
direct digital connectivity and 21 CFR Part 11
compliance, enhancing data integrity.

VR-based bioreactor developed for
biomanufacturing and environmental engineering
labs enhances student proficiency in operational
procedures.

Data integrity and ALCOA+ compliance are critical
for bioprocessing lab managers, requiring digital
solutions to meet regulatory requirements.

Decentralized and automated bioprocessing,
including a 75% efficiency boost in AAV
manufacturing, is orchestrating the next era of
biopharma.

Genomics launches 'Mystra AI' platform to
streamline drug discovery and validation, with
anticipated ripple effects on biomanufacturing
optimization.

Genedata establishes NGS as a new standard for
biopharma quality control, ensuring genetic
stability and viral vector integrity in CGT.

Smart composting with AI and digital twins
achieves emission reductions and yield boosts,
demonstrating versatility for broad bioprocess
optimization.

Low | Yellow highlight = featured article

Cell Culture Technology Weekly Intelligence Report | 2026-06-20 | Page 4



I Three Questions That Demand Your Decision This Week

@ Is your CGT manufacturing strategy ready for distributed automation?

The shift towards automated, closed systems and hybrid distributed models (e.g., Miltenyi Biotec, CCRM,
Cytiva) is critical for scaling cell and gene therapies. With 70%+ labor reduction and 75% AAV efficiency
boosts, evaluate if your current centralized or manual processes will be cost-competitive and accessible enough
for global markets.

® How will cultivated meat's regulatory fragmentation impact your market entry?

Despite federal approvals in the US and UK, inconsistent state-level regulations (e.g., Alabama, Florida) create
significant market rollout challenges for cultivated meat (Mosa Meat, Cultivated Meat Institute). Assess your
legal and business development strategies for navigating this complex, fragmented landscape in key markets.

© Are you leveraging AI/PAT for real-time bioprocess optimization and QC?

Al-powered DoE, real-time Raman spectroscopy, and NGS for QC are becoming industry standards (NTHRYS,
Fujifilm/HORIBA, Genedata). These tools promise reduced batch failures, predictive maintenance, and
enhanced data integrity (ALCOA+ compliance). Evaluate if your R&D; and manufacturing operations are
adopting these to avoid falling behind.

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High
Al_PAT CultMeat

.‘_ (s @)
InVivoCT

2
=
=
B2
S
o Low Impact Threat > Opp.
o
\:
3D_Culture LVV_Mfg
< Threat —
® CultMeat Critical New food market Reg. hurdles
® CGT_Auto Critical Cost/labor cut Lagging tech
® AI_PAT Opp. Optimize QC Data silos
® InVivoCT Opp. New therapy Early R&D;
® NK_Cells Opp. Broad access Competition
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® LVV_Mfg Threat Supply chain Purity/Potency

® 3D_Culture Ref. Drug screen Scale limits
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I Deep Dive @ — Cultivated Meat: Approvals & Cost Breakthroughs

#02 | 2026/06/12 | FoodNavigator.com | Tech Novelty® ® ® OO Proximity® @ ® ® ® Market Impact® ® ® ® ® Data
Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Mosa Meat's Mark Post reports cultivated meat products have secured regulatory approval in six regions,
including the U.S. and UK, with EU approval actively pursued. This signals accelerating global adoption.

Crucially, the industry has achieved dramatic reductions (>99%) in cell growth media costs over the past
decade through efficient growth factor production and plant-based components, overcoming a major

commercialization barrier.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported >99% media cost reduction is transformative,
making cultivated meat economically viable. However, the qualitative nature of the 'dramatic
reduction’ claim (without specific numbers) suggests some optimism. Technical barriers remain
in scaling bioreactor capacity and optimizing cell lines for industrial production. [Opportunity]
for US/EU food tech companies to lead sustainable protein innovation and capture new market
segments. [Threat] for traditional meat producers and for companies that fail to navigate
complex, fragmented regulatory landscapes (e.g., US state-level inconsistencies). Next actions:
[Business Dev] Identify strategic partnerships for market entry and distribution in approved
regions by Q3 2026. [Legal/IP] Monitor and influence evolving regulatory frameworks in key
markets, especially the EU, by year-end.

I Deep Dive @ — In Vivo CAR-T: The Future of Cancer Therapy

#04 | 2026/06/12 | Everest Clinical Research | Tech Novelty® ® ® ® O Proximity ® ® OOO Market Impact® ® ® ® O Data
Reliability® ® OOO US/EU Relevancco ® ® ® ®

ASCO 2026 highlighted 'Less Is More' in cancer care, focusing on in vivo CAR-T approaches that engineer
immune cells directly within the patient. Companies like Kelonia are pioneering this to reduce manufacturing
burden.

This paradigm shift eliminates complex ex vivo processing, promising substantial reductions in manufacturing

costs and improvements in treatment scalability, potentially broadening patient access to CAR-T therapies.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The concept of in vivo CAR-T is a significant academic
breakthrough, potentially making CAR-T therapy more accessible. However, the 'Less Is More'
theme from ASCO is a trend, and specific clinical data for in vivo CAR-T are still emerging
(proximity 2). Technical barriers include precise in vivo gene delivery, controlling immune
responses, and ensuring long-term safety and efficacy. [Opportunity] for US/EU biotech and
pharma to invest heavily in gene delivery technologies and novel vector development,
potentially acquiring early-stage innovators like Kelonia. [Threat] for existing ex vivo CAR-T
manufacturers if this approach proves superior in safety and cost-effectiveness. Next actions:
[R&D;] Initiate internal research programs or strategic partnerships focused on in vivo gene
editing and delivery platforms by Q4 2026. [Strategy] Evaluate potential M&A; targets in the in
vivo cell therapy space within the next 6 months.
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I Deep Dive ® — Automated T-Cell Manufacturing Breakthrough

#22 | 2026/06/18 | Bioprocess Online | Tech Novelty® ® ® ® O Proximity® @ @ ® O Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Miltenyi Biotec has established a global T-cell manufacturing platform integrating six key production steps
into a single automated, closed system. This redesign cuts manual labor by over 70%.

The platform achieves high yields exceeding 1.5 x 1010 viable cells per batch, crucial for commercializing cell

therapies and improving global patient access by overcoming cost and quality control challenges.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Miltenyi Biotec's platform represents a significant, quantifiable
advancement in cell therapy manufacturing. The claim of >70% labor reduction and high yields
is realistic, reflecting years of automation R&D.; Technical barriers remaining include full
integration with upstream/downstream analytics and ensuring regulatory acceptance for novel
closed-system workflows across diverse products. [Opportunity] for US/EU CDMOs and cell
therapy developers to adopt or license such automated platforms to drastically reduce COGS
and accelerate time-to-market. [Threat] for companies relying on traditional, manual
processes, as they will struggle to compete on cost and scalability. Next actions: [Procurement]
Evaluate Miltenyi Biotec's platform for immediate integration into existing or planned
manufacturing facilities by Q3 2026. [R&D;] Benchmark current T-cell manufacturing efficiency
against this new standard and identify automation gaps by end of year.

I Other Notable Articles

Cultivated Meat Institute Envisions Sustainable Future with >99% Media Cost Reduction and Significant Bioreactor Capacity Expansion (Alt Protein
Planet)

Tech Novelty® @ ® OO Proximity® @ ® ® ® Market Impacte @ @ ® ®

Further details on cultivated meat's cost reduction and bioreactor scale-up, reinforcing market viability.

Fujifilm and HORIBA Co-Develop High-Sensitivity Inline Raman Measurement System for Real-Time Cell Culture and Purification Monitoring in
Biopharmaceutical Manufacturing (Outsourced Pharma)
Tech Novelty® ® ® ® O Proximity® @ ® ® O Market Impacte @ @ ® O

High-sensitivity inline Raman system enhances real-time bioprocess monitoring, crucial for quality control

and efficiency.

FUJIFILM Completes £400M UK Teesside CDMO Expansion, Accelerating Bioprocess Innovation and Cell Product Diversification (Fujifilm)
Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impact®e @ @ @ O

Major CDMO expansion in the UK signals growing capacity for biopharma manufacturing, including
iPSC-derived products.

Orchestrating the Next Era of Decentralized and Automated Bioprocessing: 75% Efficiency Boost in AAV Manufacturing and QC Modernization
(BioPharm International)
Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impacte @ @ @ O

Decentralized and automated bioprocessing, with a 75% AAV manufacturing efficiency boost, is key for gene

therapy scalability.

Genedata Establishes New Standard for Biopharma Quality Control with NGS, Ensuring Genetic Stability in CGT (Genedata)
Tech Novelty® @ ® OO Proximity® @ ® ® O Market Impact® @ @ @ O

NGS becoming the new standard for CGT quality control, ensuring genetic stability and viral vector integrity.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Executive] Review current cultivated meat market entry strategies, specifically addressing US
state-level regulatory fragmentation. Prioritize legal counsel engagement.

e [Procurement] Initiate vendor assessments for automated cell therapy manufacturing platforms (e.g.,
Miltenyi Biotec) to understand capabilities and integration timelines.

e [R&D;] Task a cross-functional team to evaluate the technical feasibility and strategic fit of in vivo
CAR-T technologies for pipeline diversification.

| Short-term (1 month)

e [Strategy] Conduct a competitive analysis of AI/PAT adoption rates among key biopharma
competitors, focusing on real-time monitoring and predictive QC solutions.

¢ [Business Dev] Explore potential partnerships or M&A; opportunities with companies developing
plant-based growth factors (e.g., ORF Genetics) to secure cost-effective supply for cultivated meat or
other bioproducts.

e [R&D;] Pilot high-sensitivity inline Raman spectroscopy (e.g., Fujifilm/HORIBA) for critical bioprocess
parameters in a small-scale bioreactor or purification line.

I Medium-long term (quarter+)

e [Operations] Develop a roadmap for transitioning to a hybrid distributed manufacturing model for
autologous cell therapies, including site selection and digital orchestration infrastructure.

e [Legal/IP] Establish a proactive strategy to engage with regulatory bodies (FDA, EMA) to advocate for
harmonized guidelines for cultivated meat and advanced therapy manufacturing.

e [R&D;] Invest in advanced 3D cell culture and organoid platforms (e.g., HTMP, automated organoid
systems) to enhance drug screening and disease modeling capabilities, reducing reliance on animal
models.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-20
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I Table of Contents

#01 HTMP Biotechnology Unveils HTMP™ 192: A 192-Well High-Throughput 3D Cell Culture
Platform Addressing Spheroid Loss During Media Exchange

#02 Mosa Meat's Mark Post Reports Cultivated Meat Regulatory Approvals in 6 Regions,
Highlights Key Cost Reduction Advances

#03 Benchling Launches Benchling Bioprocess, a High-Throughput Cloud Platform to
Accelerate Bioprocess Development

#04 ASCO 2026 Emphasizes 'Less Is More': In Vivo CAR-T and Minimally Invasive, Highly
Efficient Cancer Therapies Take Center Stage

#05 Raman Spectroscopy Outperforms NIR for Glucose/Lactate Monitoring in Bioprocess,
Becomes Industry Standard

#06 Frontiers Reports GMP-Compliant Scalable Manufacturing Platform Established for
Allogeneic Type 1 Regulatory T Cells (TRX103)

#07 PAT Revolutionizes Biomanufacturing QA: Raman/NIR Spectroscopy and Inline Probes
Enhance Real-Time Monitoring

#08 BioProcess International Advocates for Distributed Hybrid Model in Autologous Cell
Therapy Manufacturing

#09 Pharma 4.0 Drives Digital Integration: LIMS, AI, and Digital Twins Revolutionize
Pharmaceutical Manufacturing

#10 Nkarta Accelerates Clinical Development of Off-the-Shelf NK Cell Therapies NKX019 and
NKX101 from Healthy Donors

#11 VIVEbiotech Strengthens Gene Therapy Manufacturing Leadership with 15th In Vivo
Lentiviral Vector Program Milestone

#12 Cellbase Emphasizes Critical Role of Real-Time Monitoring Tools for Bioreactor Scale-Up
#13 New Market Pitch Evaluates Top Cell Therapy Startups Including Orca Bio, Cellares, and
Kelonia: Differentiated by Clinical, Manufacturing, and Strategic Advancements

#14 BioProcess International Reports on Mesenchymal Stem Cell (MSC) Large-Volume
Manufacturing Challenges and Corning HYPERStack™ Contribution

#15 NTHRYS Accelerates Bioprocess Development with Al-Powered DoE Automation:
Integrating Media Optimization, Scale-Up, and IoT Parameter Control

#16 Distek Unveils BIOne Core Software: A Cloud-Based Saa$S Solution for Streamlined

Bioprocess Historical Data Management



#17 Orca Bio Boosts East Coast Manufacturing Capacity, Triples West Coast Workforce Ahead
of Potential Orca-T® Launch

#18 CCRM, OmniaBio, and Avectas Partner to Enhance Cell Therapy Manufacturing with
Automated Platform Evaluation

#19 BioProcess International Advocates for Building a Distributed Model for Future
Autologous Cell Therapy Manufacturing

#20 Regulatory Complexity Poses Market Challenges for Cultivated Meat Products: US USDA
Approval Amidst Inconsistent State Regulations

#21 BioPharm International Emphasizes Standardization and Automation for Overcoming

Complex Cell & Gene Therapy Manufacturing Challenges

#22 Miltenyi Biotec's Global T-Cell Manufacturing Platform Integrates Automated Closed
Systems, Cuts Manual Labor by Over 70%, Achieves High Yields

#23 University of Illinois Opens TORM, First Lab Combining Cancer Treatment and
Regenerative Medicine, Featuring Automated Bioproduction Biofoundry

#24 Cultivated Meat Institute Envisions Sustainable Future with >99% Media Cost Reduction

and Significant Bioreactor Capacity Expansion

#25 NTHRYS Develops Al Bioprocess QC SaaS Platform Aiming for Reduced Batch Failures,
Predictive Maintenance, and Automated Regulatory Documentation

#26 Fujifilm and HORIBA Co-Develop High-Sensitivity Inline Raman Measurement System for
Real-Time Cell Culture and Purification Monitoring in Biopharmaceutical Manufacturing

#27 bioRxiv Announces Automated Scalable Organoid Culture Platform with Servo-Actuated

3D-Printed Disposable Microvalves

#28 Cytiva CEO Pierre-Alain Ruffieux Emphasizes Standardization and Automation for Scaling
Cell and Gene Therapy Manufacturing Ahead of BIO 2026

#29 ORF Genetics Dramatically Cuts Cultivated Meat Production Costs by Producing Growth
Factors Using Barley

#30 YouTube Video Discusses Cultivated Meat's Civic Implications: Centralized Production
and Patent Ownership's Impact on Food Security Highlighted
#31 Lonza Presents Optimization Strategies to Address Purity and Potency Challenges in In

Vivo Lentiviral Vector Development for Cell and Gene Therapies

#32 Qihan Biotech Receives FDA RMAT and Breakthrough Therapy Designations for Universal
Dual-Target CAR-T Therapy, Supported by PackGene Biotech's CDMO Expertise

#33 Frontiers Reports VR-Based Bioreactor Developed for Biomanufacturing and
Environmental Engineering Labs: Enhancing Student Education and Access to High-Cost
Equipment



#34 PMC Reports Multi-Component 3D Bioprinted Platform with Sacrificial Matrix and
Collagen-Based Bioinks Developed for Skeletal Muscle Tissue Engineering

#35 CDMO Signal Ranks Lentiviral Vector (LVV) CDMOs: GMP Standards and Robust Assays
Key for Selection

#36 ASCO 2026 Highlights CAR-T Cell Therapy Evolution in Multiple Myeloma: Focus on
Rapid Manufacturing, Dual-Targeting, and Lentiviral Approaches

#37 ACS Publications Reviews Metabolomics-Guided Metabolite Production in Plant Tissue

Culture: Integrating Omics and Synthetic Biology for Enhanced Yields

#38 Matica Biotechnology Launches Integrated Korea IIT Platform: Linking US Manufacturing

with Korean Clinical Execution to Accelerate Advanced Therapy Development

#39 Matica Biotechnology and Cirsium Biosciences Partner to Accelerate Flexible AAV
Manufacturing via Matica Open Access Platform, Integrating Plant-Based Technology and
Single-Use Innovations

#40 Sartorius Revolutionizes Protein Production with Rational CHO Host Cell Engineering:
Maximizing Intrinsic Expression Capacity

#41 CCRM, OmniaBio, and Avectas Partner to Enhance Cell Therapy Manufacturing via Hub-
and-Spoke Model, Specializing in CAR-T, iPSC, and Lentiviral Vectors

#42 WuXi Biologics Suzhou BioSafety Testing Center Secures Fourth EMA GMP Certification,

Enabling 19 Commercial Products for European Market

#43 U.S. Stem Cell Manufacturing Market Forecast to Reach $4.04 Billion, Driven by
Innovative Technologies and Automation from Thermo Fisher, Lonza, and Sartorius

#44 Ernexa Therapeutics Accelerates iPSC-Derived MSC Manufacturing with Japan JEAP
Selection, Highlighting Japan's CDMO Ecosystem as Key

#45 FUJIFILM Completes £400M UK Teesside CDMO Expansion, Accelerating Bioprocess
Innovation and Cell Product Diversification

#46 Biologics CDMO Market Competitive Landscape Report: Lonza, Samsung Biologics, and
WuXi Biologics Drive Growth

#47 EU NK Cell Market Projected for Twofold Growth by 2035, Driven by Increasing
Allogeneic NK Cell Therapy Approvals

#48 Bispecific Antibody CDMO Market to Surge to $603.13 Billion by 2035, Driven by Diverse
Asymmetric Formats

#49 Cellbase Bioreactor Selection Guide Highlights Perfusion Culture's Superiority for High-
Density Cultivation: Maximizing Productivity with 1079 Cells/mL

#50 Sartorius Unveils Next-Gen Lab Balance 'Cubis III,' Enhancing Data Integrity with 21
CFR Part 11 Compliance



#51 Frontiers Develops VR-Based Bioreactor for Biomanufacturing and Environmental
Engineering Labs to Enhance Student Proficiency

#52 Data Integrity and ALCOA+ Compliance Critical for Bioprocessing Lab Managers:
Addressing Regulatory Requirements with Digital Solutions

#53 Orchestrating the Next Era of Decentralized and Automated Bioprocessing: 75%
Efficiency Boost in AAV Manufacturing and QC Modernization

#54 Genomics Launches AI Platform 'Mystra AI' to Streamline Drug Discovery and Validation,
with Anticipated Ripple Effects on Biomanufacturing Optimization

#55 Genedata Establishes New Standard for Biopharma Quality Control with NGS, Ensuring
Genetic Stability in CGT

#56 Smart Composting Research Achieves Emission Reductions and Yield Boosts with Al and

Digital Twins, Demonstrating Versatility for Bioprocess Optimization



HTMP Biotechnology Unveils HTMP™ 192: A 192-Well
High-Throughput 3D Cell Culture Platform Addressing
Spheroid Loss During Media Exchange

Published June 12, 2026 HTMP Biotechnology  USA

| overview

HTMP Biotechnology has launched its HTMP™ 192, an SBS/SLAS-compatible 192-well
microwell platform designed to overcome a critical limitation in 3D cell culture:
spheroid loss during media exchange. This platform features superior media
exchange capabilities that preserve spheroids and maintain cell viability, which is
crucial for drug screening and disease modeling. The technology aims to enhance the
reliability and reproducibility of 3D cell aggregate utilization in high-throughput

applications, accelerating physiologically relevant in vitro research.
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Key Findings

HTMP Biotechnology has introduced the HTMP™ 192, a novel high-throughput
microwell platform that significantly improves 3D cell culture workflows by preventing
spheroid loss during media exchange. This innovation addresses a long-standing
challenge in the field, enabling more robust and reliable assays for drug discovery and

disease modeling.

Technical / Clinical Details

¢ Proprietary Media Exchange: The HTMP™ 192 platform utilizes a unique bottom-
feeding and aspirating mechanism for media exchange, effectively retaining
spheroids within the wells. This design minimizes physical disruption and loss of

precious cell aggregates, a common issue with traditional methods.

e High-Throughput Compatibility: The platform adheres to the SBS/SLAS standard
192-well format, facilitating seamless integration with existing automation systems.
This ensures efficient and reproducible 3D cell culture for large-scale drug screening

campaigns and cell-based assays.

¢ Enhanced Physiological Relevance: 3D cell cultures offer a more accurate in vivo
representation compared to 2D systems, making them invaluable for drug
development. The HTMP™ 192 enhances the reliability of these physiologically

relevant models, providing more predictive in vitro data.

Background & Context

Conventional 3D cell culture systems have often struggled with compromised assay
reliability and reproducibility due to spheroid dislodgement or damage during manual or
semi-automated media changes. This issue is particularly pronounced in high-
throughput settings, limiting the full potential of 3D cultures. HTMP Biotechnology's
HTMP™ 192 directly tackles this bottleneck, promising to expand the application scope

of 3D cell culture technologies across pharmaceutical research and development.



Strategic Significance & Outlook

The introduction of the HTMP™ 192 platform is expected to empower researchers and
pharmaceutical companies to conduct more accurate and efficient drug candidate
screening using highly reliable 3D cell models. Its impact will be particularly felt in areas
such as oncology, regenerative medicine, and toxicology studies, where physiologically
relevant outcomes are paramount. By accelerating the drug discovery process, this
technology holds the potential to contribute to the development of innovative therapies

for patients worldwide.

Source: https://htmpbio.com/pages/technology
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Mosa Meat's Mark Post Reports Cultivated Meat
Regulatory Approvals in 6 Regions, Highlights Key Cost

Reduction Advances

Published June 12, 2026  FoodNavigator.com UK

| overview

Mark Post of Mosa Meat announced that cultivated meat products have secured
regulatory approval in six countries/regions, including Singapore, Israel, the U.S.,
Australia, Hong Kong, and the UK. Mosa Meat is actively pursuing EU regulatory
approval, with the industry making significant strides in overcoming key challenges
such as cost reduction and the elimination of animal-derived components. These
advancements, particularly in reducing media costs and improving sustainability, are

crucial for the commercialization and widespread adoption of cultivated meat.
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Key Findings

Mark Post from Mosa Meat provided an update on the regulatory status and industry
advancements in cultivated meat, highlighting that products have already received
regulatory approval in six countries and regions: Singapore, Israel, the United States,
Australia, Hong Kong, and the United Kingdom. Mosa Meat itself is actively pursuing
approval in the European Union, signaling an accelerating global adoption of cultivated

meat.

Technical / Clinical Details

e Media Cost Reduction: A primary barrier to cultivated meat production, the cost of
cell growth media, has seen dramatic reductions over the past few years. The industry
has significantly lowered manufacturing costs through improved efficiency in
producing growth factors and nutrients, alongside a shift from animal-derived to
plant-based media components. Post emphasized this as a critical advancement for

enhancing sustainability and scalability.

e Optimization of Production Components: The use of animal-derived components,
such as fetal bovine serum, has been a major ethical and regulatory challenge for the
cultivated meat industry. Current research and development efforts are focused on
transitioning to plant-based growth factors and serum-free media, which improves

both the sustainability and acceptance of these products.

e Regulatory Approvals: Approvals in multiple jurisdictions demonstrate growing
regulatory confidence in the safety and quality of cultivated meat technology. This
allows companies to prepare for market entry, paving the way for expanded

consumer access.



Background & Context

The cultivated meat industry is rapidly growing as a sustainable alternative to traditional
livestock farming, addressing global challenges such as food security, environmental
impact, and animal welfare. Mark Post is a pioneer in this field, having unveiled the
world's first cultivated meat burger in 2013. Since then, the commercialization of
cultivated meat has faced technical hurdles, particularly regarding production costs and
scaling. However, recent progress indicates these challenges are being progressively

overcome.

Strategic Significance & Outlook

With expanding global regulatory approvals and continuous reductions in manufacturing
costs, cultivated meat products are likely to gain widespread consumer acceptance in the
future. Should companies like Mosa Meat succeed in entering the EU market, it would
significantly boost the adoption of cultivated meat across Europe. This is expected to
contribute to reducing the environmental footprint of conventional meat production,
improving animal welfare, and diversifying food supply chains. The industry will now
focus on consumer education and market penetration to establish cultivated meat as a

mainstream option.

Source: https://www.foodnavigator.com/Article/2026/06/12/mosa-meats-mark-post-first-cultivated-

burger-and-cultivated-meats-future/
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Benchling Launches Benchling Bioprocess, a High-
Throughput Cloud Platform to Accelerate Bioprocess
Development

Published June 12, 2026  Benchling  USA
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| overview

Benchling has unveiled Benchling Bioprocess, a cloud-native platform designed to
facilitate high-throughput, structured bioprocess development. This platform
integrates process design, experimental planning, batch execution, and data
visualization, streamlining tech transfer with an ISA-88-compliant data model. By
leveraging data science and machine learning, Benchling Bioprocess aims to
accelerate efficient bioprocess scale-up and optimization, thereby improving quality

and throughput from R&D to manufacturing.
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Key Findings

Benchling has introduced 'Benchling Bioprocess," a cloud-native platform engineered to
support high-throughput, structured process development, thereby streamlining and
accelerating the bioprocess development lifecycle. This platform is specifically designed
to enable R&D teams to seamlessly execute process design, experimental planning,

batch execution, and data visualization within a unified environment.

Technical / Clinical Details

¢ Integrated Workflow: Benchling Bioprocess provides a comprehensive solution that
spans the entire bioprocess development lifecycle. This allows researchers to work in

a consistent environment without switching between multiple tools or systems.

¢ ISA-88 Compliant Data Model: The platform incorporates a data model that
conforms to the ISA-88 international standard for batch control systems. This
significantly simplifies data exchange and technology transfer between different
systems, ensuring a smooth transition from process development to manufacturing

scale-up.

e Leveraging Data Science and Machine Learning: The structured data collected
within the platform is optimized for the application of data science and machine
learning algorithms. This enables data-driven decision-making for process parameter
optimization, yield prediction, and quality attribute management, ultimately

enhancing development efficiency and product quality.

¢ Cloud-Native Architecture: Being cloud-based, the platform offers superior
scalability, accessibility, and collaboration features. Geographically distributed teams

can collaborate in real-time, improving development speed and flexibility.

Background & Context

Biopharmaceutical development is known for its complex processes, extensive data
management requirements, and considerable time and cost investments. Particularly,
during the scale-up phase from process development to manufacturing, data
inconsistencies and difficulties in technology transfer often create bottlenecks, delaying
the market entry of new drugs. Benchling Bioprocess is designed to address these

challenges, meeting the modern needs of biopharmaceutical companies.



Strategic Significance & Outlook

The implementation of Benchling Bioprocess is expected to enable biopharmaceutical
development teams to develop and transition processes to manufacturing more rapidly
and efficiently. This will lead to reduced development timelines and cost savings,
accelerating the market introduction of innovative biologics. The platform's data-driven
approach and enhanced automation are poised to become indispensable elements in
the future of biopharmaceutical manufacturing, contributing significantly to

improvements in quality, reproducibility, and overall efficiency.

Source: https://help.benchling.com/hc/en-us/articles/39279130261133-How-to-Use-Benchling-

Bioprocess
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ASCO 2026 Emphasizes ‘Less Is More': In Vivo CAR-T
and Minimally Invasive, Highly Efficient Cancer
Therapies Take Center Stage

Published June 12, 2026  Everest Clinical Research  USA

| overview

ASCO 2026 highlighted 'Less Is More' as a guiding principle for future cancer care,
with significant attention on evolving CAR-T cell therapies, particularly in vivo CAR-T
approaches that engineer immune cells directly within the patient. Companies like
Kelonia are advancing this technology to reduce manufacturing burden and enhance
scalability. This shift reflects a broader trend towards maintaining or improving
therapeutic efficacy while minimizing patient burden, promising a transformative

impact on cancer treatment development.
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Key Findings

At the 2026 American Society of Clinical Oncology (ASCO) conference, 'Less Is More'
emerged as a central theme for the future of cancer care. This ethos signifies a shift
towards less invasive yet highly effective treatment approaches, with particular emphasis

on advancements in CAR-T cell therapies, especially novel in vivo CAR-T methodologies.

Technical / Clinical Details

¢ Evolution of CAR-T Cell Therapy: CAR-T cell therapy has achieved remarkable
success in treating refractory hematologic malignancies. However, its complex, time-
consuming, and expensive ex vivo manufacturing process has been a significant
limitation. ASCO 2026 showcased several innovative approaches aimed at overcoming

these challenges.

¢ In Vivo CAR-T Approaches: Companies such as Kelonia are pioneering in vivo CAR-T
technology, which involves genetically modifying immune cells directly within the
patient's body to generate CAR-T cells. This eliminates the need for the traditional
complex process of extracting T cells, ex vivo processing and expansion, and
subsequent re-infusion. This approach promises substantial reductions in
manufacturing burden and improvements in treatment scalability, potentially

broadening access to more patients.

¢ Pursuit of Minimally Invasive Therapies: The 'Less Is More' philosophy extends to
reducing the physical and psychological burden on patients while maintaining or
enhancing therapeutic efficacy. This includes the development of more targeted

agents, personalized medicine, and treatments with fewer side effects.

Background & Context

While CAR-T cell therapies have delivered impressive outcomes for certain cancer
patients, their intricate manufacturing, high costs, and lengthy lead times to
administration have been major barriers to widespread adoption. The in vivo CAR-T
approach offers a potential paradigm shift by fundamentally addressing these barriers,
promising to deliver more accessible and cost-effective cell therapies. This innovation

heralds a new era in cancer treatment.



Strategic Significance & Outlook

Further development and clinical application of in vivo CAR-T technology could make
CAR-T cell therapy available to a broader spectrum of cancer patients, potentially
extending its use to earlier lines of treatment. Simplification of the manufacturing
process will also lead to reduced treatment costs, having a significant impact on
healthcare economics. Clinical trials will likely accelerate to establish the safety and
efficacy of in vivo CAR-T, positioning it as a pivotal component in shaping the future of
cancer care. The 'Less Is More' direction highlighted at ASCO 2026 illuminates a path

towards superior and more patient-friendly therapeutic options.

Source: https://everestclinical.com/asco-reveals-the-future-of-cancer-care-less-is-more/
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Raman Spectroscopy Outperforms NIR for
Glucose/Lactate Monitoring in Bioprocess, Becomes
Industry Standard

Published June 12, 2026  Technology Networks UK

| overview

Raman spectroscopy has demonstrated superior selectivity and predictive accuracy
compared to Near-Infrared (NIR) spectroscopy for real-time monitoring of glucose
and lactate in mammalian cell cultures. This performance establishes Raman as the
industry standard in biopharmaceutical manufacturing. While NIR remains
competitive for cost-sensitive applications or broad compositional tracking, Raman
excels in precise quantification of specific metabolites. Both technologies are

regulatory-justified under FDA's Process Analytical Technology (PAT) guidance.
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Key Findings

In the realm of real-time bioprocess monitoring for biopharmaceutical manufacturing,
Raman spectroscopy has been reported to offer superior selectivity and predictive
accuracy for glucose and lactate measurements in mammalian cell cultures, thus
solidifying its position as the industry standard. This marks a significant milestone in the

evolution of Process Analytical Technology (PAT).

Technical / Clinical Details

¢ Raman Spectroscopy'’s Superiority: Raman spectroscopy directly measures
molecular vibrational spectra, providing high specificity for identifying and
quantifying distinct metabolites like glucose and lactate. This enables highly accurate
measurements within complex cell culture media, furnishing critical information for

real-time process control and optimization.

¢ NIR Spectroscopy's Application Scope: NIR spectroscopy, which measures overtone
vibrations of biomolecules, can provide broader compositional information (e.g.,
biomass, protein concentration) at a lower cost. It remains a competitive option for
applications where cost is a primary constraint or when tracking overall trends is more

important than precise metabolite quantification.

e Regulatory Stance in PAT: Both Raman and NIR technologies are recognized for
their regulatory validity under the FDA's 2004 Process Analytical Technology (PAT)
guidance. This framework encourages the use of real-time monitoring to enhance

product quality consistency and manufacturing efficiency.

¢ Importance of Data Analytics: Maximizing the utility of these spectroscopic data
necessitates advanced data analysis through chemometrics (multivariate analysis).
This extracts meaningful process insights from complex spectral data, enabling early

detection of process deviations and facilitating corrective actions.



Background & Context

Due to its intricate nature, real-time process monitoring and control are paramount in
biopharmaceutical manufacturing. Traditional off-line analytical methods are time-
consuming and often cannot keep pace with dynamic process changes. The adoption of
PAT has ushered in a paradigm shift, providing essential tools to understand, control, and
optimize manufacturing processes, thereby ensuring product quality and safety.
Specifically, glucose and lactate are critical indicators of cellular metabolism, and the
ability to accurately measure them in real-time directly reflects the health and

productivity of the culture process.

Strategic Significance & Outlook

The advancements in Raman spectroscopy are expected to further standardize inline and
real-time monitoring in biopharmaceutical manufacturing. This will lead to improved
batch-to-batch consistency, reduced manufacturing downtime, and potentially shorter
time-to-market for products. Furthermore, with the development of smaller, more robust
sensors and the evolution of Al-coupled data analysis techniques, PAT will continue to be
a central technology driving digitalization and automation in biopharmaceutical

manufacturing.

Source: https://www.technologynetworks.com/biopharma/articles/nir-vs-raman-spectroscopy-for-real-

time-bioprocess-monitoring-a-technical-comparison-413514
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Frontiers Reports GMP-Compliant Scalable
Manufacturing Platform Established for Allogeneic
Type 1 Regulatory T Cells (TRX103)

Published June 12, 2026  Frontiers in Immunology  Switzerland

| overview

A study published in Frontiers reports the establishment of a GMP-compliant, scalable
manufacturing platform for TRX103, an allogeneic Type 1 regulatory T cell (Tr1 cell).
While TRX103 has shown clinical promise in immune-related diseases like GvHD,
scaling cell production has been a challenge. The new process involves manufacturing
from CD4+ T cells derived from three healthy donors via lentiviral vector transduction,
robustly supporting clinical development as an off-the-shelf cell therapy. This
breakthrough is expected to significantly broaden the accessibility and application of

Tr1 cell therapies.
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Key Findings

A recent study published in Frontiers in Immunology reports the successful
establishment of a fully GMP (Good Manufacturing Practice) compliant and scalable
manufacturing platform for TRX103, an allogeneic Type 1 regulatory T cell (Tr1 cell). This
breakthrough significantly advances the clinical application and broad accessibility of this

cell therapy for immune-related diseases such as graft-versus-host disease (GvHD).

Technical / Clinical Details

e TRX103 Manufacturing Process: TRX103 cells are manufactured by transducing
CD4+ T cells, isolated from three healthy donors, with a lentiviral vector. This process
encompasses multiple steps including cell isolation, gene transduction, expansion,

and final formulation, with strict GMP standards applied throughout all phases.

e Overcoming Scalability Challenges: Traditional production of Tr1 cells has been
difficult to scale due to complexity and the challenge of maintaining uniform quality.
The manufacturing platform established in this study combines automated, closed
systems with optimized culture conditions to enable reproducible, high-yield
production of homogeneous cell products. This makes the transition from clinical

trials to commercial production feasible.

¢ Potential as an Off-the-Shelf Cell Therapy: As an allogeneic cell therapy, TRX103
does not require patient-specific cells, allowing for pre-manufacturing and
cryopreservation. This offers the significant advantage of an 'off-the-shelf' product
that can be rapidly administered to patients when needed. The scalable

manufacturing platform forms the foundation for this off-the-shelf approach.

e Restoring Immune Tolerance: Tr1 cells are known for their ability to induce and
maintain immune tolerance through the production of immunosuppressive cytokines.
TRX103 employs a therapeutic mechanism to suppress autoimmune diseases and

transplant rejection, thereby restoring immune balance.



Background & Context

Cell therapies using regulatory T cells (Tregs) hold immense promise for treating
autoimmune diseases, transplant complications, and inflammatory disorders. However,
manufacturing complexity and cost have posed significant barriers to their clinical
adoption. Allogeneic Treg therapies, in particular, are expected to apply to a wider range
of patients due to the absence of donor matching requirements, but large-scale
production remained a technical challenge. This research addresses this technical gap,

significantly opening the path for the commercialization of Tr1 cell therapies.

Strategic Significance & Outlook

The establishment of a GMP-compliant scalable manufacturing platform for TRX103 is a
crucial step in accelerating the clinical development of Tr1 cell therapy. This will facilitate
faster progress in ongoing clinical trials and heighten the likelihood of TRX103 becoming
a new therapeutic option for GvHD and other immune-related diseases in the future.
Furthermore, this manufacturing technology is applicable to the development of other
regulatory T cells and allogeneic cell therapies, promising to contribute to the overall

advancement of the cell therapy field.

Source: https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2026.1848770/full
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PAT Revolutionizes Biomanufacturing QA: Raman/NIR
Spectroscopy and Inline Probes Enhance Real-Time
Monitoring

Published June 12, 2026  Technology Networks UK

| overview

Process Analytical Technology (PAT) is transforming biomanufacturing quality
assurance through real-time monitoring. PAT tools, including Raman and NIR
spectroscopic sensors, inline probes, and chemometric data analysis platforms, enable
continuous surveillance of critical process parameters (CPPs). The FDA's 2004 PAT
guidance provides the regulatory framework for its implementation, with increasing
integration of real-time sensors into single-use bioprocessing systems. This

significantly improves product quality and process efficiency.
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Key Findings

Process Analytical Technology (PAT) is fundamentally transforming the paradigm of
quality assurance in biomanufacturing, enabling real-time process monitoring and
control. This technology plays a pivotal role in consistently guaranteeing product quality

and substantially improving manufacturing efficiency.

Technical / Clinical Details

¢ Integration of PAT Tools: Modern PAT tools encompass Raman spectroscopic
sensors, Near-Infrared (NIR) spectroscopic sensors, various inline probes (e.g., pH,
dissolved oxygen, temperature), and advanced chemometrics data analysis platforms.
These tools are employed for continuous, non-invasive monitoring of Critical Process

Parameters (CPPs) throughout the cell culture process.

¢ Advantages of Real-Time Monitoring: Real-time data acquisition allows for
instantaneous detection of process deviations and enables prompt corrective actions.
This capability reduces the risk of batch failures and facilitates stricter management of

product quality attributes.

e FDA's PAT Guidance: The U.S. Food and Drug Administration (FDA), through its 2004
PAT guidance, actively promotes the implementation of PAT in biopharmaceutical
manufacturing. This guidance aims to deepen process understanding and improve

quality risk management, assuring PAT's validity as a regulatory tool.

¢ Integration into Single-Use Systems: With the increasing adoption of single-use
bioprocessing systems, the inline integration of PAT sensors allows for real-time
monitoring within these disposable platforms, enhancing flexibility and scalability.

This leads to reduced contamination risks and shorter setup times.

Background & Context

Given its complexity and high cost, biopharmaceutical manufacturing critically depends
on minimizing process variability and ensuring product quality and safety. Traditional
quality control methods primarily relied on end-product testing, making it difficult to
detect issues occurring mid-process in real-time. PAT bridges this gap by enabling
deeper process understanding and statistical process control across all stages of process

design, development, manufacturing, and quality assurance.



Strategic Significance & Outlook

The evolution of PAT is a driving force transitioning biopharmaceutical manufacturing
towards a more automated, data-driven 'Pharma 4.0' era. Combining Al and machine
learning algorithms with PAT data will further advance predictive process control and
intelligent optimization. This is expected to contribute to reduced manufacturing costs,
shorter time-to-market, and improved quality and access to medicines for patients. PAT
will continue to be an indispensable element in the sustainable growth and innovation of

the biopharmaceutical industry.

Source: https://www.technologynetworks.com/tn/articles/process-analytical-technology-pat-in-the-
modern-lab-413510
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BioProcess International Advocates for Distributed
Hybrid Model in Autologous Cell Therapy
Manufacturing

Published June 15, 2026  BioProcess International USA
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| overview

A BioProcess International video roundtable discussed the future of distributed
biomanufacturing for autologous cell therapies. With centralized manufacturing
struggling to scale and point-of-care models not yet viable for large-scale adoption, a
hybrid distributed model is proposed as an intermediate solution. Standardization,
quality system redesign, and digital orchestration are deemed essential for this
model's realization, promising to improve global access and cost-effectiveness of cell

therapies.
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Key Findings

A video roundtable hosted by BioProcess International strongly advocated for a
distributed biomanufacturing model to shape the future of autologous cell therapy
production. It was acknowledged that traditional centralized manufacturing approaches
face significant challenges in scaling due to the inherent complexity and personalized
nature of autologous cell therapies, leading to a focus on hybrid distributed models as

an intermediate solution.

Technical / Clinical Details

¢ Limitations of Centralized Manufacturing: Autologous cell therapies, which use a
patient's own cells, require a manufacturing process tailored to each individual.
Centralized facilities struggle to scale with the ‘N=1"logistics and quality control

complexity, leading to high costs and extended lead times.

¢ Challenges of Point-of-Care Models: While manufacturing cells at the patient's
bedside (point-of-care model) is ideal, it currently lacks the technological maturity
and infrastructure needed for widespread deployment. Regulatory approval processes

also present new challenges for this model.

¢ Proposal of a Hybrid Distributed Model: A hybrid distributed model, combining the
advantages of both centralized and point-of-care approaches, was discussed as a
practical solution. This model involves performing some manufacturing steps at a
centralized facility while conducting final processing or delivery at regional hubs or

closer to hospitals, balancing flexibility and efficiency.

¢ Requirements for Implementation: Successfully implementing this distributed
model hinges on process standardization, redesigning robust quality systems, and
establishing a digital orchestration platform that integrates the end-to-end supply

chain and manufacturing.



Background & Context

Cell therapies offer revolutionary treatment options for many cancers and autoimmune
diseases, but their high cost and manufacturing complexity hinder global patient access.
Autologous cell therapies, in particular, necessitate harvesting, processing, and re-
infusing cells from individual patients, posing immense logistical and quality control
challenges. The industry is actively seeking innovative manufacturing strategies to

overcome these hurdles and deliver therapies to more patients.

Strategic Significance & Outlook

The transition to a distributed biomanufacturing model holds the potential to
dramatically improve the accessibility and cost-effectiveness of autologous cell therapies.
Advances in digital technology and automation are expected to accelerate the realization
of this model. Moving forward, the industry is anticipated to focus on collaborating with
regulatory bodies, establishing technical standards, and developing regional
manufacturing hubs to enhance global cell therapy supply capacity, ensuring more

patients can benefit from these innovative treatments.

Source: https://www.bioprocessintl.com/cell-therapies/distributed-biomanufacturing-rethinking-

production-and-logistics-for-autologous-cell-therapies
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Pharma 4.0 Drives Digital Integration: LIMS, Al, and
Digital Twins Revolutionize Pharmaceutical
Manufacturing

Published June 12, 2026  Technology Networks UK

| overview

Pharma 4.0 is advancing digital integration, leveraging LIMS, Al algorithms, and
digital twin technology to eliminate data silos and foster connected pharmaceutical
manufacturing. Digital twins extend the Pharma 4.0 framework from lab to
manufacturing scale-up, updating virtual process representations with real-time
operational data. This combination of LIMS, MES, and digital twin capabilities
enhances quality control and manufacturing efficiency while aligning with regulatory

guidance, redefining the future of pharmaceutical development and production.
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Key Findings

The Pharma 4.0 concept is driving a digital transformation within the pharmaceutical
manufacturing industry, promoting the integration of Laboratory Information
Management Systems (LIMS), Al algorithms, and digital twin technology. This initiative
aims to eliminate data silos and build a fully connected manufacturing ecosystem,
leading to significant improvements in quality control, efficiency, and regulatory

compliance.

Technical / Clinical Details

¢ LIMS and Data Management: LIMS serves as the core for collecting, managing, and
tracking lab data, forming the foundation of Pharma 4.0. Real-time data integration
ensures a seamless flow of test results, sample information, and instrument data,

guaranteeing data integrity and accessibility.

e Leveraging Al Algorithms: Al algorithms identify patterns from vast amounts of
process data and construct predictive models, automating and enhancing process
optimization, quality control, and troubleshooting. This is expected to lead to

improved product yields and reduced manufacturing costs.

¢ Introduction of Digital Twins: Digital twins are virtual replicas of physical
manufacturing processes, continuously updated with real-time operational data. This
technology enables process simulation, optimization, and predictive maintenance,
extending the Pharma 4.0 framework from lab-scale to manufacturing scale-up.
Digital twins become powerful tools for identifying manufacturing bottlenecks and

testing new strategies without risk.

¢ Regulatory Compliance and Quality Control: The combined functionalities of LIMS,
Manufacturing Execution Systems (MES), and digital twins facilitate compliance with
regulatory requirements such as 21 CFR Part 11, and support the principles of Quality
by Design (QbD) and Process Analytical Technology (PAT). This ensures consistent

product quality and streamlines regulatory approval processes.



Background & Context

The pharmaceutical manufacturing industry faces increasing pressure to enhance
efficiency and quality to address growing product complexity, global supply chain
challenges, and tightening regulatory requirements. Traditional siloed systems and
manual data management have heightened the risk of errors and slowed decision-
making. Pharma 4.0 offers a comprehensive strategy to overcome these challenges,
harnessing the power of data and automation to achieve faster, more flexible, and cost-

effective manufacturing.

Strategic Significance & Outlook

The advancement of Pharma 4.0 will fundamentally transform the future of
pharmaceutical manufacturing. The adoption of digital integration, Al, and digital twin
technologies will make manufacturing processes more intelligent, automated, and
predictable. This is expected to accelerate the market introduction of new drugs, reduce
manufacturing costs, and ultimately ensure patients have faster access to higher quality,
safer medicines. Industry-wide investment in these technologies is projected to expand,

strengthening competitiveness and sustainability.

Source: https://www.technologynetworks.com/biopharma/articles/pharma-40-digital-integration-lims-
and-ai-in-the-lab-413557
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Nkarta Accelerates Clinical Development of Off-the-
Shelf NK Cell Therapies NKX019 and NKX101 from
Healthy Donors

Published June 12, 2026 Umbrex USA

| overview

Nkarta, a clinical-stage biotechnology company, focuses on off-the-shelf natural killer
(NK) cell therapies, utilizing a platform that genetically engineers and cryopreserves
healthy donor-derived NK cells. Its lead programs, NKX019 (CD19-targeted CAR NK
cell) and NKX101 (NK cell for acute myeloid leukemia), are in clinical development.
The company aims to revolutionize cancer treatment by combining the clinical
efficacy of cell therapies with the advantages of an allogeneic, readily available

product.
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Key Findings

Nkarta has established a platform for developing off-the-shelf natural killer (NK) cell

therapies by genetically engineering healthy donor-derived NK cells into cryopreservable

products. The company's lead programs, NKX019, a CD19-targeted CAR NK cell therapy,

and NKX101, an NK cell therapy for acute myeloid leukemia (AML), are currently in

clinical development, aiming to balance accessibility and efficacy in cell therapy.

Technical / Clinical Details

Off-the-Shelf NK Cell Platform: Nkarta's technology involves harvesting NK cells
from healthy donors and genetically modifying them to express Chimeric Antigen
Receptors (CARs) that specifically recognize and attack cancer cells. These engineered
NK cells are manufactured in large quantities and cryopreserved, eliminating the need
for patient-specific cell collection and complex ex vivo expansion. This reduces the

lead time to treatment and enables rapid delivery to more patients.

NKX019 Program: NKX019 is a CAR NK cell therapy targeting CD19-expressing B-
cell malignancies. CD19 is a commonly expressed target in B-cell lymphomas and
some leukemias, with established success in existing CAR-T therapies. NKX019 is
potentially applicable to a broader patient population and is suggested to carry a
lower risk of cytokine release syndrome (CRS) and neurotoxicity (ICANS) compared to
CAR-T therapies.

NKX101 Program: NKX101 is an NK cell therapy for acute myeloid leukemia (AML)
and myelodysplastic syndromes (MDS), believed to target cancer cells through
mechanisms distinct from CAR. AML is a challenging cancer with limited treatment

options, making NKX101 a promising new therapeutic modality.

Potential for Repeat Dosing: As an off-the-shelf cell therapy, repeat dosing is
possible depending on the patient's condition, offering flexibility in sustaining

therapeutic effects or managing relapses.



Background & Context

While cell therapies, particularly CAR-T therapy, have achieved remarkable results in
hematological cancers, their personalized nature, high cost, complex manufacturing, and
potential for severe side effects have been significant barriers to widespread adoption.
Natural Killer (NK) cells are considered to have a lower risk of GvHD (graft-versus-host
disease) after allogeneic transplantation compared to T cells, offering a safety advantage.
Nkarta's approach aims to overcome these challenges by combining the safety profile of
NK cells with the convenience of an off-the-shelf product, thus opening the next frontier

in cancer immunotherapy.

Strategic Significance & Outlook

As Nkarta's NK cell therapy programs advance through clinical trials, their applicability is
likely to expand to a broader range of cancer types, including solid tumors. The
establishment of an off-the-shelf platform significantly contributes to reducing
manufacturing costs, simplifying the supply chain, and improving treatment accessibility.
These advancements pave the way for safer, more effective, and more accessible
therapeutic options for cancer patients, with a significant impact on the future of cancer

immunotherapy.

Source: https://umbrex.com/resources/company-profiles/nkarta/
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VIVEbiotech Reaches 15 In Vivo Lentiviral Vector

Programs, Fortifying Gene Therapy Manufacturing
Leadership

Published Published June 16, 2026 BioPharma BoardRoom A1 >
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| overview

VIVEbiotech has significantly advanced its position in gene therapy manufacturing by
adding its 15th in vivo lentiviral vector (LVV) therapeutic program. This milestone
underscores the company's robust platform, which supports diverse applications
including in vivo CAR T, gene editing, and vaccines, by providing GMP-grade LVVs as
a final product with high yield and purity. As one of the few CDMOs capable of this,

VIVEbiotech is accelerating the clinical translation of novel gene therapies.
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Background

Gene therapy is rapidly emerging as a transformative treatment modality for a myriad of
diseases, yet its widespread adoption and success hinge critically on the reliable supply
of high-quality viral vectors. Lentiviral vectors (LVVs) are a cornerstone in both in vivo
and ex vivo gene therapy applications, prized for their broad cellular tropism and stable
gene integration. However, the manufacturing of these complex biologicals presents
substantial challenges, with a limited number of Contract Development and
Manufacturing Organizations (CDMOs) possessing the capabilities for scalable, cost-
effective, and Good Manufacturing Practice (GMP)-compliant production. VIVEbiotech's
latest achievement directly addresses this growing industry demand, playing a pivotal
role in accelerating the clinical development pathway for innovative gene therapy

products.

Key Findings

VIVEbiotech has announced the significant addition of its 15th in vivo lentiviral vector
(LVV)-based therapeutic program to its pipeline, a substantial milestone that further
entrenches its leadership in the specialized field of gene therapy manufacturing. This
accomplishment not only highlights the operational robustness of the company’s GMP-
grade LVV manufacturing services but also its proven capability to support a wide

spectrum of advanced gene therapy applications.

The company's technological platform is designed to facilitate a diverse array of in vivo
LVV applications, encompassing areas such as in vivo CAR T cell therapies, treatments for
rare genetic diseases, sophisticated gene editing strategies, and advanced vaccine
development. The inherent advantage of the in vivo approach lies in its direct gene
delivery within the patient’s body, offering the potential to streamline manufacturing
processes, reduce overall costs, and significantly enhance treatment accessibility

compared to more complex ex vivo methodologies.



Central to VIVEbiotech's offering is its stringent GMP-grade manufacturing and
comprehensive analytics. The company has meticulously established a lentiviral vector
manufacturing process that adheres to the most rigorous GMP standards, distinguishing
it as one of the few CDMOs globally capable of releasing GMP-grade LVVs as a final,
ready-to-use product. This includes an integrated system of advanced quality control
measures, robust analytical assays for critical parameters like titer, purity, and safety,
along with strict adherence to regulatory compliance throughout the production

lifecycle.

Furthermore, VIVEbiotech boasts scalable production capacity, engineered to support
gene therapy products from their nascent clinical development stages through to full
commercial production. Continuous optimization of its proprietary manufacturing
processes ensures the efficient production of LVVs characterized by high viral titers and
exceptional purity, factors deemed critical for successful large-scale clinical trials and
subsequent market launches. This optimized process not only enables high-yield LVV
production but also meticulously minimizes host cell-derived impurities and
contaminants, thereby delivering products of superior purity. This commitment to purity
directly translates into maximized patient safety and enhanced therapeutic efficacy, a

paramount concern in advanced medicine.

This expansion of VIVEbiotech's in vivo LVV program is poised to substantially enhance
its influence and strategic position within the rapidly evolving gene therapy sector. The
consistent and stable supply of high-quality LVVs will inevitably accelerate the discovery
and development cycle for novel gene therapies, ultimately paving the way for
breakthrough treatments that can reach more patients. VIVEbiotech is thus expected to
continue its role as a pivotal partner, actively shaping the future landscape of gene
therapy through its relentless commitment to technological innovation and continuous
enhancement of manufacturing capabilities. The overarching success of in vivo gene
therapy approaches holds the potential to profoundly redefine the entire manufacturing
paradigm for cell and gene therapies, marking a significant shift in biopharmaceutical

production.

Source: https://www.biopharmaboardroom.com/news/54/4834/vivebiotech-reaches-milestone-with-15th-
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Cellbase Emphasizes Critical Role of Real-Time
Monitoring Tools for Bioreactor Scale-Up

Published June 13, 2026  Cellbase  Germany

I OVERVIEW

Cellbase highlighted the imperative of integrating real-time monitoring tools for
successful bioreactor scale-up. As bioreactor scale increases, single-point monitoring
becomes inadequate, leading to mixing delays and gradient formation challenges.
Integrating Process Analytical Technology (PAT) could reduce deviation rates to below
2% and shorten batch processing times by up to 30%. Focus should be on core
control sensors, process state tools, biomass tools, and scale-up checks, particularly
for cultivated meat R&D and bioprocess engineering, to enhance manufacturing

consistency and efficiency.
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Key Findings

Cellbase emphasized that the integration of real-time monitoring tools is crucial for
successful bioreactor scale-up. In large-scale bioreactors, single-point monitoring is
often insufficient, as mixing delays and the formation of gradients, which compromise
process homogeneity, become common issues. Thus, comprehensive real-time data is

essential.

Technical / Clinical Details

¢ Scale-Up Challenges: Bioreactor scale-up involves technical challenges in optimizing
parameters such as oxygen supply, mixing, and temperature control when replicating
lab-scale success in large-scale production. These challenges can increase variability

within the process and negatively impact product quality.

e Impact of PAT Integration: The integration of Process Analytical Technology (PAT) is
key to addressing these challenges. PAT tools collect real-time data from multiple
points within the bioreactor, enabling a comprehensive understanding of the process
state. This has been shown to potentially reduce process deviation rates to less than

2% and shorten batch processing times by up to 30%.

¢ Key Monitoring Elements: In cultivated meat R&D and general bioprocess

engineering, focus should be placed on the following four elements:

o Core Control Sensors: Real-time measurement of pH, dissolved oxygen (DO),

temperature, etc.

o Process State Tools: Measurement of glucose concentration, metabolite levels,

cell viability, etc.
o Biomass Tools: Non-invasive monitoring of cell density and activity.
o Scale-Up Checks: Validation of hydrodynamics, mass transfer, and energy

dissipation during scale-up.

¢ Leveraging Chemometrics: The large volumes of data collected in real-time can be
analyzed using chemometrics (multivariate analysis) to provide deep process insights,

enable predictive model building, and detect anomalies.



Background & Context

As demand for biopharmaceuticals and cultivated meat increases, improving
manufacturing process efficiency and scalability is imperative for the industry. Traditional
bioprocess development relied on trial-and-error and off-line analysis, which was time-
consuming, costly, and provided limited process understanding. PAT and real-time
monitoring offer a data-driven approach to overcome these challenges and enhance

manufacturing robustness, thus representing a crucial strategy.

Strategic Significance & Outlook

The widespread adoption of real-time monitoring tools and further integration of PAT
will significantly enhance the reliability and efficiency of bioreactor scale-up. Coupled
with advancements in Al and machine learning, bioprocesses are expected to become
more autonomous and optimized, leading to reduced product development cycle times
and lower manufacturing costs. This will accelerate the market introduction of innovative

bioproducts, benefiting more patients and consumers.

Source: https://cellbase.com/blogs/news/bioreactor-scale-up-real-time-monitoring-tools
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New Market Pitch Evaluates Top Cell Therapy Startups
Including Orca Bio, Cellares, and Kelonia: Differentiated
by Clinical, Manufacturing, and Strategic
Advancements

Published June 15, 2026 New Market Pitch USA

| overview

New Market Pitch selected ten leading cell therapy startups—Orca Bio, Kyverna,
Cabaletta Bio, Cellares, Immatics, lovance, Sana, Kelonia, Orna, and Dispatch Bio—
evaluating their regulatory maturity, clinical evidence, commercial proof, strategic
validation, and infrastructure utilization. Notably, Orca Bio's autologous CAR-T
therapy, Kelonia's in vivo cell therapy, and Cellares' all-in-one cell therapy
manufacturing platform are highlighted. These companies are driving key
advancements in the cell therapy market, focusing on solid tumor treatments,

automated manufacturing, and iPSC-derived therapies.
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Key Findings

New Market Pitch identified the ten most promising top startups in the cell therapy

sector, analyzing their unique strengths and market contributions. The selected

companies were evaluated based on five criteria: regulatory maturity, clinical evidence,

commercial proof, strategic validation, and infrastructure utilization. The list includes

Orca Bio, Kyverna, Cabaletta Bio, Cellares, Immatics, lovance, Sana, Kelonia, Orna, and

Dispatch Bio.

Technical / Clinical Details

Innovations in Autologous CAR-T Therapy: Orca Bio has gained attention for its
precise autologous cell therapies combined with hematopoietic stem cell
transplantation. Kyverna and Cabaletta Bio are advancing clinical development of cell

therapies for autoimmune diseases, establishing new treatment paradigms.

Leaders in Manufacturing Automation: Cellares, with its 'Cell Shuttle' platform, is
fully automating autologous cell therapy manufacturing, resolving traditional
bottlenecks and significantly enhancing scalability and cost-efficiency. This represents

a crucial step towards realizing all-in-one cell therapy manufacturing.

Pioneers in In Vivo Cell Therapy: Kelonia and Orna are developing in vivo cell
therapy approaches, aiming to eliminate complex ex vivo manufacturing processes by
generating genetically modified cells directly within the patient's body. This could

dramatically improve treatment accessibility and scalability.

iPSC-Derived Therapies and Solid Tumors: Sana is developing iPSC-derived cell
therapy platforms to overcome rejection issues in allogeneic cell therapies. Immatics
and lovance are focused on T-cell therapies for solid tumors, offering new approaches

to previously intractable cancers.

Development of Next-Generation Modalities: Dispatch Bio is advancing new cell
therapies using gene-editing technologies, aiming to provide more advanced

therapeutic options.



Background & Context

The cell therapy market is expanding rapidly, but existing treatments like autologous
CAR-T therapies face challenges such as high manufacturing costs, complex supply
chains, and limited patient access. To overcome these hurdles, the industry is actively
pursuing automated manufacturing platforms, in vivo cell therapies, iPSC-derived
allogeneic cell therapies, and new approaches targeting solid tumors. These startups are
providing innovative solutions in their respective specializations, driving the evolution of

the market.

Strategic Significance & Outlook

These leading startup companies are expected to significantly impact the healthcare
industry by expanding cell therapy manufacturing efficiency, accessibility, and
applicability. Automated manufacturing platforms like Cellares' will reduce production
costs and accelerate treatment adoption. In vivo approaches from Kelonia and Orna
could fundamentally change cell therapy delivery, enabling rapid access for more
patients. Furthermore, challenges in solid tumors and advancements in iPSC technology
will broaden the scope of cell therapy applications, ultimately contributing to the

development of breakthrough treatments for diverse diseases.

Source: https://newmarketpitch.com/blogs/news/cell-therapy-top-startups
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BioProcess International Reports on Mesenchymal
Stem Cell (MSC) Large-Volume Manufacturing
Challenges and Corning HYPERStack™ Contribution

Published June 18, 2026 BioProcess International USA
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| overview

BioProcess International reported on the challenges and progress in large-volume
manufacturing of mesenchymal stem cells (MSCs). The approval of two iPSC-derived
therapies in Japan indicates growing regulatory confidence in stem cell technologies.
While large-scale MSC production remains challenging, optimizing culture
components, media, reagents, and consumables can enhance proliferation and overall
performance. Technologies like Corning HYPERStack vessels are specifically
supporting high-density MSC culture, contributing to overcoming manufacturing

bottlenecks.
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Key Findings

BioProcess International reported on the challenges faced in large-volume
manufacturing of mesenchymal stem cells (MSCs) and the technological advancements
addressing them. The approval of two iPSC-derived therapies in Japan clearly indicates
the maturation of stem cell technology and increasing regulatory confidence, further

amplifying the need for large-scale MSC production.

Technical / Clinical Details

e MSC Manufacturing Scaling Challenges: While MSCs possess broad therapeutic
potential in regenerative medicine and immunomodulatory therapies, their
manufacturing demands high cell numbers and consistent quality. However,
traditional 2D culture systems require vast space and extensive manual labor for large

cell yields, posing significant cost and efficiency bottlenecks.

¢ Optimized Culture Environment: For large-scale MSC manufacturing, the use of
optimal culture components, high-performance media, high-quality reagents, and
specialized consumables (e.g., cell culture vessels) is essential to maintain cell
proliferation capacity and therapeutic efficacy. Optimizing these elements can

significantly improve cell performance and quality.

e Contribution of Corning HYPERStack™ Vessels: Corning HYPERStack™ vessels are
innovative culture containers that enable high-density MSC culture. These vessels
offer a significantly larger growth surface area in a confined footprint compared to
conventional culture flasks, allowing for efficient production of large cell quantities.
This leads to reduced manual labor, lower manufacturing costs, and improved process

scalability.

e Impact of iPSC Approvals: The iPSC-derived therapies approved in Japan
demonstrate that stem cell therapies can successfully navigate stringent regulatory
evaluations. This sets an important precedent for other stem cell types, including

MSCs, in paving the way for large-scale manufacturing and commercialization.



Background & Context

MSCs are utilized in treating a wide range of diseases, including musculoskeletal
disorders, cardiovascular diseases, and autoimmune conditions, due to their self-renewal
capacity, multipotency, and immunomodulatory properties. With the expansion of the
regenerative medicine market, there is a strong demand for a high-volume supply of
high-quality MSCs, but manufacturing technologies to meet this demand are still
evolving. The industry is striving to overcome these challenges through investments in

automation, scale-up technologies, and optimal culture solutions.

Strategic Significance & Outlook

The widespread adoption of advanced culture technologies like Corning HYPERStack™ is
expected to make large-scale MSC manufacturing more efficient and cost-effective,
accelerating the market entry of regenerative medicine products. This will enable more
patients to benefit from innovative MSC-based therapies. Furthermore, standardization
and optimization of manufacturing processes are anticipated to simplify regulatory
approval processes and facilitate access to global markets. Continuous technological
innovation in MSC manufacturing will serve as a foundation for the sustained growth of

the regenerative medicine sector.

Source: https://www.bioprocessintl.com/sponsored-content/supporting-a-maturing-modality-large-

volume-manufacturing-of-mesenchymal-stem-cells
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NTHRYS Accelerates Bioprocess Development with Al-

Powered DoE Automation: Integrating Media
Optimization, Scale-Up, and loT Parameter Control

Published Date unknown NTHRYS India

| overview

NTHRYS Biotech Labs is accelerating bioprocess development through Al-powered
Design of Experiments (DoE) automation solutions. These include machine learning
tools for predicting optimal media composition and automating screening, an loT
platform for predicting optimal bioreactor parameters like pH, temperature, and
dissolved oxygen, and software for optimizing scale-up from lab to manufacturing.
These tools aim to reduce development timelines, cut costs, and increase product

yields, dramatically improving biopharmaceutical manufacturing efficiency.
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Key Findings

NTHRYS Biotech Labs is offering a suite of solutions designed to dramatically accelerate
bioprocess development through Al-powered Design of Experiments (DoE) automation.
These technologies comprehensively enhance media optimization, bioreactor parameter
control, and scale-up strategies, leading to reduced development timelines and

improved production efficiency.

Technical / Clinical Details

¢ Al-Driven Media Optimization: NTHRYS provides tools that leverage machine
learning algorithms to predict optimal media compositions and validate their
effectiveness through automated screening experiments. This significantly reduces
the time and cost associated with traditional trial-and-error media development,
allowing for rapid identification of compositions that maximize cell growth and target

product production.

¢ loT-Based Bioreactor Parameter Control: Key Critical Process Parameters (CPPs) in
bioreactors, such as pH, temperature, and dissolved oxygen (DO), are monitored in
real-time via loT sensors. The Al platform predicts optimal setpoints based on this
data and automatically controls parameters, thereby improving process stability and

reproducibility. This minimizes process deviations and ensures consistent quality.

¢ Scale-Up Optimization Software: The transition from lab-scale to pilot-scale and
ultimately to commercial manufacturing is one of the most challenging stages of
bioprocess development. NTHRYS's software utilizes machine learning models and
historical data to predict hydrodynamics, mass transfer, and metabolic changes
during scale-up, proposing optimal transition strategies. This reduces the risk of

scale-up failures and maintains process consistency.

e Data-Driven Decision Making: These solutions collect vast amounts of data across
the entire bioprocess and, through advanced Al-driven analytics, help developers
make informed decisions rapidly. This enables the identification of bottlenecks,

improvements in efficiency, and prediction of product quality.



Background & Context

Biopharmaceutical development is challenged by its complexity, high costs, and lengthy
development timelines. Particularly in the process development stage, numerous
experiments and parameter optimizations are required, often delaying the market entry
of new drugs. The integration of Al and DoE streamlines this process, providing a more
efficient and scientifically rigorous approach to overcome these challenges faced by the

biopharmaceutical industry.

Strategic Significance & Outlook

NTHRYS's Al-driven DoE automation solutions have the potential to redefine the future
of bioprocess development. Reductions in development timelines, cost savings, and
improved product yields will enable more innovative biopharmaceuticals to reach
patients. Moving forward, these technologies are expected to further drive the
digitalization and automation of biopharmaceutical manufacturing, contributing to the
realization of Pharma 4.0. The entire industry is anticipated to accelerate its shift towards

Al-powered smart biomanufacturing.

Source: https://nthrys.com/home/pdfs/projects/ai-bioprocess-optimization--ai-doe-automation-

bioprocess-development.pdf
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Distek Unveils BIOne Core Software: A Cloud-Based
SaaS Solution for Streamlined Bioprocess Historical
Data Management

Published June 12, 2026  Labcompare.com USA
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| overview

Distek has launched 'BIOne Core Software,' a cloud-based historical data software
platform designed exclusively for BIOne Bioprocess Controllers, offered as a SaaS
solution. This software enables users to easily visualize, monitor, and manage critical
bioprocess data while minimizing on-premise IT infrastructure. Supporting both
microbial and mammalian workflows, it is suitable for process development teams,
academic research institutions, and quality control environments, significantly

improving data management efficiency and accessibility.
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Key Findings

Distek has announced 'BIOne Core Software,' a cloud-based historical data software

platform specifically designed for BIOne Bioprocess Controllers, offered as a Software as

a Service (SaaS) solution. This innovative software aims to simplify the management and

visualization of bioprocess data, enabling users to work efficiently with minimal on-

premise IT infrastructure.

Technical / Clinical Details

Cloud-Based Data Management: BIOne Core Software, with its cloud-native design,
securely and centrally stores and manages bioprocess data. This allows researchers to
access and analyze data from anywhere, contributing to faster collaboration and
decision-making.

Intuitive Data Visualization and Monitoring: The platform provides a user-friendly
interface to visually display historical data for critical bioprocess parameters such as
pH, dissolved oxygen (DO), temperature, and agitation speed. Comparing real-time
trends with past batch data facilitates deeper process understanding and easier

identification of optimization points.

Reduced On-Premise IT Burden: As a SaaS model, users do not need to invest in
expensive server hardware or manage complex IT. This reduces initial investment and

operational costs, alleviating the burden on IT departments.

Broad Application Compatibility: The software supports workflows for both
microbial cultures (e.g., bacteria, yeast) and mammalian cell cultures (e.g., CHO cells,
HEK cells), making it suitable for diverse environments such as process development,

academic research, and quality control.

Support for Regulatory Compliance: Built-in data integrity and audit trail features
support compliance with regulatory requirements in pharmaceutical manufacturing
(e.g., 21 CFR Part 11).



Background & Context

Modern bioprocess development and manufacturing generate vast amounts of data.
Efficiently collecting, storing, and analyzing this data is crucial for process understanding,
optimization, and quality assurance. However, traditional on-premise systems have faced
challenges such as high implementation costs, complex management, and limited
accessibility. Cloud-based SaaS solutions are gaining traction as cost-effective and

scalable solutions to these challenges.

Strategic Significance & Outlook

The introduction of BIOne Core Software will streamline the management and analysis of
bioprocess data, improving R&D efficiency. The cloud-based approach will foster data-
driven decision-making, contributing to shorter biopharmaceutical development
timelines and accelerated market entry. In the future, further integration with Al and
machine learning is expected to enhance predictive analytics and automated process

optimization capabilities, driving the digital transformation of the bioprocess industry.

Source: https://www.labcompare.com/617-News/626154-SaaS-Designed-for-Bioprocess-Data/
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Orca Bio Boosts East Coast Manufacturing Capacity,

Triples West Coast Workforce Ahead of Potential Orca-
T® Launch

Published June 15, 2026  BioSpace USA

| overview

Orca Bio announced the expansion of its East Coast manufacturing capacity and a
threefold increase in its West Coast manufacturing workforce, in anticipation of the
potential launch of its flagship program, Orca-T®. This comprehensive effort aims to
build the necessary manufacturing, supply chain, and quality infrastructure for large-
scale delivery of Orca-T post-FDA approval. Orca-T holds Regenerative Medicine
Advanced Therapy (RMAT) and Orphan Drug designations for preventing graft-
versus-host disease (GvHD) or mortality in patients undergoing hematopoietic stem

cell transplantation, indicating strong commercialization foresight.
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Key Findings

Orca Bio announced significant strategic investments to substantially enhance its
manufacturing capabilities in anticipation of the potential market launch of Orca-T®, its
leading cell therapy candidate. Specifically, the company is adding new manufacturing
capacity on the East Coast of the United States and tripling its manufacturing workforce
at its existing West Coast facility. This move is aimed at building a comprehensive
manufacturing, supply chain, and quality infrastructure to enable rapid and large-scale

commercialization of Orca-T upon FDA approval.

Technical / Clinical Details

e Orca-T® Innovation: Orca-T® is a proprietary precision cell therapy designed to
prevent graft-versus-host disease (GvHD) and mortality in patients undergoing
hematopoietic stem cell transplantation (HSCT). This therapy aims to reduce the risk
of GvHD while preserving anti-tumor effects by precisely manipulating donor-derived

T cells.

e RMAT and Orphan Drug Designations: Orca-T® has received Regenerative
Medicine Advanced Therapy (RMAT) and Orphan Drug designations from the FDA.
RMAT designation facilitates expedited development and review for regenerative
medicine products addressing unmet medical needs in serious conditions, potentially

accelerating the approval process.

e Manufacturing Scale-Up: A robust and scalable manufacturing process is essential
for the commercialization of cell therapy products. The addition of manufacturing
capacity on the East Coast and workforce expansion on the West Coast are crucial
steps to ensure supply capacity when Orca-T® is launched to the market, making it

accessible to a larger patient population.

¢ Supply Chain Reinforcement: Autologous cell therapy involves complex logistics:
cell collection from patients, manufacturing, and re-infusion back to the patient.
Expanding manufacturing capacity is integral to improving the reliability and

efficiency of this entire supply chain.



Background & Context

Hematopoietic stem cell transplantation is an effective treatment for many cancers and
blood disorders, but GvHD is a major complication that significantly impacts patient
morbidity and mortality. Conventional prophylaxis has limitations, necessitating more
effective and safer approaches. Precision cell therapies like Orca-T® hold promise in
addressing this unmet medical need. In the cell and gene therapy sector, alongside
clinical success, building commercial manufacturing and delivery capabilities are critical

factors determining market success.

Strategic Significance & Outlook

Orca Bio's substantial manufacturing capacity expansion positions Orca-T® for rapid
market deployment if clinical development is successful and FDA approval is granted.
This will enable many patients undergoing HSCT to benefit from reduced GvHD risk and
achieve better clinical outcomes. This strategic investment sets a precedent for cell
therapy companies preparing for commercialization during the final stages of clinical
trials and is expected to contribute significantly to the broader adoption of cell and gene

therapies.

Source: https://www.biospace.com/press-releases/orca-bio-adds-east-coast-manufacturing-capacity-and-

triples-west-coast-manufacturing-workforce-ahead-of-potential-orca-t-launch
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CCRM, OmniaBio, and Avectas Partner to Enhance Cell

Therapy Manufacturing with Automated Platform
Evaluation

Published June 15, 2026  BioSpace Canada

| overview

CCRM and its CDMO subsidiary, OmniaBio Inc., have partnered with Avectas Limited
to evaluate an automated, integrated, and scalable cell therapy manufacturing
platform. This collaboration aims to explore how Avectas's technology can
complement CCRM's global network and OmniaBio's efforts to achieve standardized,
automated manufacturing workflows. OmniaBio specializes in clinical and commercial
manufacturing of immune cell-based therapies, iPSC therapies, CAR-T, and lentiviral

vectors, aspiring to accelerate the global commercialization of cell therapy products.
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Key Findings

In a strategic move to accelerate the commercialization of cell and gene therapies (CGT),
CCRM and its Contract Development and Manufacturing Organization (CDMO)
subsidiary, OmniaBio Inc., announced a partnership with Avectas Limited. This
collaboration aims to evaluate and potentially integrate Avectas's advanced technology

to establish an automated, integrated, and scalable cell therapy manufacturing platform.

Technical / Clinical Details

e Evaluation of Avectas Technology: Central to the partnership is assessing how
Avectas's platform can complement CCRM's growing global network and OmniaBio's
initiatives to implement standardized, automated manufacturing workflows. Avectas's
technology holds potential for improving the efficiency of cell introduction processes

and cell viability.

e OmniaBio's Expertise: OmniaBio possesses deep expertise in the clinical and
commercial manufacturing of immune cell-based therapies, induced pluripotent stem
cell (iPSC) therapies, CAR-T cell therapies, and lentiviral vectors. This broad
specialization indicates flexible manufacturing capabilities to accommodate various

cell therapy modalities.

¢ Driving Automation and Standardization: Cell therapy manufacturing is challenged
by its complexity, reliance on manual processes, and high costs. CCRM and OmniaBio
aim to overcome these issues by driving automation and standardization, thereby
improving manufacturing consistency, reproducibility, and efficiency. The partnership

with Avectas marks a critical step towards achieving this goal.

¢ Global Network and Ecosystem: CCRM has built a robust network with academic
institutions, industry players, and regulatory bodies worldwide, serving as a central
hub for supporting R&D and commercialization in the cell and gene therapy sector.
This collaboration further strengthens this ecosystem, offering opportunities to

deploy innovative manufacturing technologies globally.



Background & Context

Cell and gene therapies hold immense promise as groundbreaking treatments for many
severe diseases. However, their commercialization faces a significant challenge:
establishing scalable and cost-effective manufacturing processes. Particularly, cell quality,
homogeneity, and manufacturing lead times are key to product market entry and patient
access. CCRM and OmniaBio's partnership with Avectas reflects an industry-wide effort

to address these challenges and build the next generation of cell therapy manufacturing.

Strategic Significance & Outlook

This partnership will enable OmniaBio to evaluate Avectas's technology and explore its
potential integration into manufacturing workflows, further advancing cell therapy
manufacturing automation and efficiency. If successful, it could lead to reduced
manufacturing costs for cell therapy products, improved supply capacity, and ultimately
allow more patients to benefit from these innovative therapies. Strategic alliances of this
nature are indispensable for the sustained growth and commercialization of the cell and

gene therapy sector and are expected to accelerate innovation across the industry.

Source: https://www.biospace.com/press-releases/ccrm-omniabio-and-avectas-partner-to-improve-cell-

therapy-manufacturing
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BioProcess International Advocates for Building a
Distributed Model for Future Autologous Cell Therapy

Manufacturing

Published June 17, 2026  BioProcess International Netherlands
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| overview

BioProcess International and IB Communications held a video roundtable proposing
the construction of a distributed manufacturing model for the future of autologous
cell therapy biomanufacturing. While the efficacy of cell therapies is becoming
established, the urgent challenge lies in building reliable, affordable, and globally
scalable manufacturing and delivery systems for CGT products. A distributed model,
complementing the bottlenecks of centralized manufacturing and the immaturity of
point-of-care, is key to improving cell therapy accessibility. This marks a critical

strategic turning point for the widespread adoption of Cell and Gene Therapies (CGT).
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Key Findings

At a video roundtable hosted by BioProcess International and IB Communications in
early 2026, the building of a distributed manufacturing model was strongly advocated as
the future direction for autologous cell therapy biomanufacturing. While the clinical
efficacy of cell therapies is becoming established, the challenge lies in how to construct
manufacturing and delivery systems that are reliable, affordable, and capable of scaling

up and delivering cell and gene therapy (CGT) products globally to patients.

Technical / Clinical Details

¢ Limitations of Centralized Manufacturing: Traditional centralized manufacturing
models face significant challenges in scaling due to the personalized nature of
autologous cell therapies, complex logistics, and stringent quality control
requirements. Processing, cryopreserving, and transporting each patient's cells

individually leads to high costs and long lead times, limiting global access.

e Benefits of Distributed Models: A distributed manufacturing model involves
conducting some or all manufacturing processes at regional hubs or facilities closer
to patients, thereby reducing lead times and simplifying logistics. This minimizes the

risk of product degradation and enables faster delivery of treatment.

¢ Need for a Hybrid Approach: Full point-of-care manufacturing still faces many
technical and regulatory challenges and is premature for large-scale deployment.
Therefore, a 'hybrid distributed model,' combining centralized manufacturing with
localized final processing at regional sites, is being considered as the most pragmatic

solution in the current landscape.

¢ Role of Digital Technologies: Successful distributed manufacturing necessitates a
digital orchestration platform that integrates end-to-end supply chain management,
real-time monitoring of manufacturing processes, and quality assurance. Al and

machine learning will play crucial roles in process optimization and quality control.

¢ Importance of Standardization: Thorough standardization of protocols, equipment,
and quality systems is essential to ensure consistent product quality across the

distributed network.



Background & Context

Cell and gene therapies offer innovative treatment options for a wide range of diseases,
but their commercialization and widespread adoption are hindered by challenges in
manufacturing scalability, cost-effectiveness, and patient access. Autologous cell
therapies, in particular, due to their 'N=1' nature, are difficult to accommodate within
existing biopharmaceutical manufacturing models. The industry is compelled to
fundamentally rethink its manufacturing strategies to overcome these challenges and

deliver innovative therapies to all patients in need.

Strategic Significance & Outlook

This strategic shift towards a distributed manufacturing model will have a significant
impact not only on autologous cell therapies but also on the adoption of other
personalized medicines. The success of this model will strengthen global manufacturing
capacity, reduce treatment costs, and ultimately enable more patients to benefit from
these life-saving therapies. Moving forward, collaboration with regulatory authorities,
forming technological partnerships, and investing in regional infrastructure will be key to

realizing this distributed future.

Source: https://bioprocessingnews.nl/news/beyond-centralization-building-the-distributed-future-of-cell-

therapy-manufacturing
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Regulatory Complexity Poses Market Challenges for
Cultivated Meat Products: US USDA Approval Amidst
Inconsistent State Regulations

Published June 17,2026  PetfoodIndustry  USA

| overview

Regulatory complexity for cell-cultivated meat products poses significant challenges
for manufacturers in consumer engagement. While the USDA approved cell-cultivated
chicken sales in 2023 and established a regulatory framework with the FDA, disparate
state-level regulations complicate market rollout in the US. This inconsistency impacts
consumer messaging and product distribution strategies, making alignment between
technological advancements and the regulatory environment an urgent priority. A

unified regulatory approach is critically needed.
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Key Findings

The intricate regulatory landscape surrounding cell-cultivated meat products presents a
significant challenge for manufacturers in engaging with consumers and executing
market strategies. Particularly in the United States, while federal approvals are

progressing, inconsistent state-level regulations are impeding industry development.

Technical / Clinical Details

e US Regulatory Framework: In 2023, the U.S. Department of Agriculture (USDA)
approved the sale of cell-cultivated chicken, establishing a clear framework in
collaboration with the Food and Drug Administration (FDA) to regulate these
innovative products. The FDA oversees aspects of cell harvesting, growth, and
differentiation, while the USDA supervises harvesting, processing, labeling, and
packaging. This dual regulatory approach aims to ensure product safety and quality

but also adds complexity for businesses.

¢ State-Level Challenges: Despite federal approvals, some states, such as Alabama and
Florida, have passed legislation restricting the manufacturing or sale of cell-cultivated
meat. This patchwork of state-level regulations makes it exceedingly difficult for

companies to develop a uniform strategy for selling products nationwide.

e Consumer Engagement: Regulatory uncertainty also impacts consumer
understanding and acceptance. A lack of consistency in labeling regulations and
divergent messages across states can lead to consumer confusion and hinder the

build-up of trust in cultivated meat.

Background & Context

The cultivated meat industry is attracting significant attention for its potential to offer
sustainable food production, reduce environmental impact, and improve animal welfare.
It has made rapid technological advancements, with several companies successfully
commercializing products. However, for any new food technology to be accepted and
proliferate in the market, a clear and consistent regulatory environment is essential. The
current regulatory fragmentation risks slowing industry growth and undermining

investor and consumer confidence.



Strategic Significance & Outlook

For the sustained growth of the cell-cultivated meat industry, establishing a more
coordinated and unified regulatory approach between federal and state governments is
crucial. This will enable manufacturers to bring products to market more efficiently, and
consumers to receive clear information regarding product safety and labeling. Industry
associations must intensify dialogue with regulatory bodies to promote science-based
policymaking. Furthermore, enhancing consumer education and transparency will be

vital in increasing the societal acceptance of cultivated meat.

Source: https://www.petfoodindustry.com/blogs-columns/pet-food-insights/article/15822197/regulatory-

complexity-leads-to-challenges-for-cellcultivated-meat-products
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BioPharm International Emphasizes Standardization
and Automation for Overcoming Complex Cell & Gene
Therapy Manufacturing Challenges

Published June 16, 2026  BioPharm International USA

| overview

BioPharm International highlighted that standardization and automation are critical
for navigating the complex landscape of cell and gene therapy (CGT) manufacturing.
To improve global patient access to CGT, more consistent, reproducible, and cost-
effective manufacturing processes are required. These enhancements are essential to
reduce variability and improve process control, ultimately accelerating the
commercialization and broad adoption of therapies. Supply chain challenges are also

noted as a key area requiring solutions.
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Key Findings

BioPharm International concluded that strengthening process standardization and
automation is imperative to overcome the complex challenges faced by cell and gene
therapy (CGT) product manufacturing. This represents a crucial step towards realizing a

future where CGTs can reach more patients in a more cost-effective manner.

Technical / Clinical Details

¢ Manufacturing Consistency and Reproducibility: CGT products inherently face
challenges with batch-to-batch quality variability. By implementing standardized
protocols and automated manufacturing systems, process variability can be

minimized, significantly improving product consistency and reproducibility.

e Improved Cost-Effectiveness: Current CGT manufacturing is heavily manual and
costly, posing a significant barrier to widespread adoption. Automation can
substantially reduce manufacturing costs by decreasing labor expenses and

increasing throughput, thereby making therapies more affordable.

¢ Enhanced Process Control: Real-time monitoring and automated control systems
enable stringent management of Critical Process Parameters (CPPs), allowing for rapid
detection and correction of process deviations. This reduces the risk of batch failures

and ensures product safety and quality.

¢ Simplified Technology Transfer: Standardized, modular manufacturing platforms
simplify the technology transfer process from research and development to
commercial production. This shortens development timelines and accelerates the

market entry of new products.

¢ Supply Chain Challenges: CGT products often require strict temperature control and
rapid transportation. Digitalization and integration of the supply chain are essential to
address these challenges and ensure product integrity from manufacturing to patient

delivery.



Background & Context

Cell and gene therapies are expanding treatment options for a wide range of severe
diseases, but the complexity of their manufacturing processes and associated high costs
remain the biggest impediments to global patient access. The industry is seeking
sustainable manufacturing models to overcome these barriers and enable CGT products
to become mainstream therapies. Standardization and automation are considered the

technical and strategic cornerstones for achieving this goal.

Strategic Significance & Outlook

Advancements in standardization and automation in CGT manufacturing will significantly
improve manufacturing efficiency and product quality, contributing to reduced therapy
costs. This will enable more patients to benefit from these innovative treatments. In the
future, the integration of Al and machine learning is expected to further optimize and
predict manufacturing processes. This movement will support the sustainable growth of
the cell and gene therapy market and serve as a crucial element in shaping the future of

medicine.

Source: https://www.bioprocessintl.com/cell-therapies/navigating-the-complex-landscape-of-cell-and-

gene-therapy-manufacturing
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Miltenyi Biotec's Global T-Cell Manufacturing Platform
Integrates Automated Closed Systems, Cuts Manual
Labor by Over 70%, Achieves High Yields

Published June 18, 2026  Bioprocess Online  Germany
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| overview

Miltenyi Biotec proposes that global scaling of TCR-T cell manufacturing requires a
fundamental process redesign, integrating six key production steps into a single
automated, closed system. This integrated approach can reduce manual labor by over
70% and enable reliable batch production with high yields exceeding 1.5 x 10" viable
cells. This represents a critical breakthrough for the commercialization of cell
therapies and improving global patient access, aiming to overcome challenges in

manufacturing costs and quality control.
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Key Findings

Miltenyi Biotec has proposed that a fundamental redesign of the process is essential to
enable global scaling of TCR-T cell (T-cell receptor gene-modified T cell) manufacturing.
The company has established a solution that integrates six key production steps into a
single automated, closed system, achieving a reduction in manual labor by over 70% and

reliable batch production with high yields of over 1.5 x 10" viable cells.

Technical / Clinical Details

¢ Integrated Automated Platform: Miltenyi Biotec's approach is characterized by
performing a series of processes—including cell collection, activation, gene
transduction, expansion, washing, and cryopreservation—within a fully closed and
automated system. This minimizes contamination risks and maximizes process

reproducibility and consistency.

¢ Significant Reduction in Manual Labor: Traditional T-cell manufacturing processes
are heavily reliant on manual operations, leading to risks of human error, high costs,
and variability in reproducibility. This automated closed system overcomes these
challenges by reducing manual labor by over 70%, dramatically improving

manufacturing efficiency.

¢ High Yield and Quality: The integrated platform has the capability to produce TCR-T
cells with very high yields, exceeding 1.5 x 10'° viable cells. This is crucial for ensuring
the large number of cells required for therapy from a small amount of starting

material. Furthermore, the closed system ensures product quality and safety.

e Modularity and Scalability: The system employs a modular design, allowing for easy
scale-up or scale-out to meet the needs of various clinical trial stages and production
scales. This enables flexible adaptation to global supply chains and regional

manufacturing requirements.



Background & Context

TCR-T cell therapy, alongside CAR-T therapy, represents a promising approach in cancer
immunotherapy, targeting specific tumor antigens. However, TCR-T cell manufacturing is
as complex as CAR-T therapy, and establishing scalable and cost-effective manufacturing
platforms to support global clinical trials and commercialization has been an urgent
challenge. Companies like Miltenyi Biotec are focusing on automation and process

integration to resolve this bottleneck.

Strategic Significance & Outlook

The global T-cell manufacturing platform proposed by Miltenyi Biotec, based on
automated closed systems, is expected to significantly accelerate the commercialization
of TCR-T cell therapies and other cell therapies. The substantial reduction in manual
labor and the achievement of high yields will contribute to lower manufacturing costs
and improved patient access. This will enable innovative cell therapies to be delivered
quickly and safely to more patients worldwide, potentially transforming the future of

cancer treatment.

Source: https://www.bioprocessonline.com/doc/building-a-scalable-global-t-cell-manufacturing-
platform-0001
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University of lllinois Opens TORM, First Lab Combining
Cancer Treatment and Regenerative Medicine,
Featuring Automated Bioproduction Biofoundry

Published June 15, 2026  University of Illinois Urbana-Champaign (Carle lllinois College of
Medicine) USA

| overview

The University of Illinois Urbana-Champaign has established the Translational
Oncology and Regenerative Medicine Laboratory (TORM), the first research facility to
combine cancer treatment with regenerative medicine. This lab includes a sterile
cleanroom equipped with an automated bioproduction biofoundry that processes
autologous stem cells and converts them into 3D endocrine tissue cultures
(organoids) and scaffolds. This critical resource will introduce new cell therapies and
3D-printed structures into clinical trials, significantly advancing personalized

medicine.



| N DEPTH

Key Findings

The University of lllinois Urbana-Champaign (Carle Illinois College of Medicine) has

officially launched the 'Translational Oncology and Regenerative Medicine Laboratory

(TORM)," a groundbreaking research facility dedicated to integrating cancer treatment

and regenerative medicine. This state-of-the-art facility features an automated

bioproduction biofoundry and sterile cleanrooms, enabling the transformation of

patient-derived cells into advanced 3D culture models and regenerative medicine

products.

Technical / Clinical Details

Automated Bioproduction Biofoundry: At the core of TORM is an automated
production system designed for efficient processing of autologous stem cells and
generating high-quality cellular products. This system eliminates manual variability,

enhancing manufacturing consistency and reproducibility.

3D Tissue Culture and Organoids: Researchers within the facility will utilize patient-
derived cells to generate 3D endocrine tissue cultures (endocrine organoids) and
other 3D biological scaffolds. These 3D models more accurately mimic the in vivo
environment than traditional 2D cultures, providing more predictive results for drug

screening, disease modeling, and the development of new therapies.

Sterile Cleanrooms: The integrated sterile cleanrooms meet the stringent Good
Manufacturing Practice (GMP) standards required for the production of cell therapy
products. This ensures the safety and quality of cell products for clinical trials, paving

the way for rapid clinical translation.

Fusion of Regenerative Medicine and Cancer Treatment: TORM aims to maximize
therapeutic efficacy and minimize side effects in personalized cancer treatment by
leveraging regenerative medicine products and 3D models created from the patient's
own cells. For instance, patient-derived cancer organoids can serve as platforms for

selecting optimal anti-cancer drugs for specific patients.



Background & Context

While cancer treatment and regenerative medicine have contributed to medical
advancements through different approaches, integrating knowledge and technology
from both fields holds the potential to create new therapeutic paradigms. Particularly,
personalized medicine using patient-derived cells is crucial for improving treatment
success rates and enhancing patients' quality of life. However, the development and
manufacturing of such complex therapies require advanced facilities and expertise. The

University of lllinois's TORM provides cutting-edge infrastructure to meet this need.

Strategic Significance & Outlook

The establishment of TORM will serve as a vital resource for introducing new cell
therapies and 3D-printed structures into clinical trials, significantly impacting the fields of
cancer treatment and regenerative medicine. This facility will accelerate the development
of personalized medicine, promoting the creation of more effective and safer treatments
based on patient-specific biological characteristics. In the future, it is expected that
research outcomes will be translated into practical applications, bringing concrete

benefits to patients suffering from various cancers and tissue damage.

Source: https://medicine.illinois.edu/news/first-of-its-kind-lab-at-u-of-i-conbines-cancer-treatment-with-

regenerative-medicine
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Cultivated Meat Institute Envisions Sustainable Future
with >99% Media Cost Reduction and Significant

Bioreactor Capacity Expansion

Published June 18, 2026  Alt Protein Planet USA
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| overview

Dr. Elliot Swartz of the Cultivated Meat Institute reported that the cultivated meat
industry has achieved over 99% reduction in media costs and significantly expanded
bioreactor capacity over the past decade. Over 140 cultivated meat companies
operate globally, with products already sold in three countries. Al-driven process
optimization and the development of shared cell lines and formulations are
accelerating, fostering high expectations for a sustainable food supply future. This
technological leap marks a crucial milestone for the commercialization and

widespread adoption of cultivated meat.
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Key Findings

Dr. Elliot Swartz of the Cultivated Meat Institute reported that the cultivated meat
industry has made remarkable progress over the past decade, specifically achieving a
greater than 99% reduction in cell growth media costs and significantly expanding
bioreactor capacity. With over 140 cultivated meat companies operating globally and
products already launched in three countries, expectations for a sustainable food supply

future are higher than ever before.

Technical / Clinical Details

e Dramatic Reduction in Media Costs: Cell growth media, once one of the largest cost
factors in cultivated meat production, has seen its cost reduced by over 99% in the
past decade. This was achieved through the development of efficient production
technologies for growth factors, a shift to plant-derived components, and
optimization of media formulations. This substantial cost reduction dramatically

enhances the commercial viability of cultivated meat.

e Expansion of Bioreactor Capacity: Large-scale bioreactors are indispensable for
mass production of cultivated meat. The industry has significantly expanded
bioreactor capacity by improving their design, manufacturing, and operational
efficiency. This enables the production of more cultivated meat to meet market

demand.

o Al for Process Optimization: Artificial intelligence (Al) and machine learning
algorithms are being utilized to optimize the culture process. Al monitors and
analyzes factors such as cell growth rate, nutrient consumption, and metabolite
production in real-time, predicting and adjusting optimal culture conditions to

improve production efficiency and quality consistency.

e Development of Shared Cell Lines and Formulations: Industry collaboration is
advancing the development of high-performance shared cell lines and standardized
media formulations. This reduces the burden on individual companies for de novo

development, accelerating overall industry innovation and growth.



Background & Context

Traditional animal agriculture faces significant challenges including environmental impact
(greenhouse gas emissions, water consumption, land use), animal welfare issues, and
food security concerns. Cultivated meat is attracting attention as an innovative solution
to these problems, with its realization accelerated by scientific and technological
advancements. Regulatory approvals (e e.g., Singapore, USA) are progressing, and
consumer interest is growing, but cost and scaling have been major barriers to
commercialization. However, these latest developments indicate that these barriers are

being rapidly overcome.

Strategic Significance & Outlook

The dramatic reduction in media costs, expansion of bioreactor capacity, Al-driven
optimization, and development of shared resources are making the future where
cultivated meat forms a core part of a sustainable food system a reality. Consequently,
cultivated meat products are expected to be deployed in more markets and become
more affordable for consumers. Building on these technological leaps, the industry is
poised to further enhance its contribution to global food challenges and usher in a new

era of environmentally friendly and ethical food production.

Source: https://thegoodfoodinstitute.substack.com/p/imagine-a-thriving-world-fed-sustainably
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NTHRYS Develops Al Bioprocess QC SaaS Platform
Aiming for Reduced Batch Failures, Predictive
Maintenance, and Automated Regulatory
Documentation

Published Date unknown NTHRYS India
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| overview

NTHRYS Biotech Labs is showcasing its Al-powered bioprocess QC Saa$S platform
development project. This platform offers commercial tools to analyze supplier quality
data and raw material test results, predicting the impact of material lot attributes on
bioprocess performance. It also includes a cloud-based platform that continuously
monitors bioreactor parameters using machine learning to flag deviations instantly.
The platform aims to reduce batch failures, enable predictive maintenance, and
automate regulatory compliant document generation, dramatically enhancing

manufacturing process quality and efficiency.
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Key Findings

NTHRYS Biotech Labs is advancing a development project for an Al-powered bioprocess
Quality Control (QC) SaaS platform, aiming to reduce batch failures, enable predictive

maintenance, and automate the generation of regulatory compliant documentation. This
platform holds the potential to dramatically enhance the overall quality and efficiency of

manufacturing processes.

Technical / Clinical Details

e Supplier Quality Data Analysis Platform: This commercial platform integrates and
analyzes supplier quality data, raw material test results, and production outcomes.
Using machine learning algorithms, it predicts the impact of material lot attributes on
bioprocess performance, allowing for the identification of potential quality risks at the
early stages of manufacturing. This helps prevent batch failures attributable to raw

materials.

¢ Real-Time Bioreactor Monitoring System: A cloud-based machine learning
platform continuously monitors bioreactor parameters such as pH, temperature, and
dissolved oxygen (DO). The Al detects and flags deviations from normal process
patterns in real-time, enabling operators to respond quickly when issues arise. This

minimizes process interruptions and maintains product quality consistency.

¢ Predictive Maintenance: By integrating and analyzing equipment performance and
process data, the Al predicts equipment failures or maintenance needs. This helps
avoid unexpected downtime and allows for planned maintenance, maximizing the

operational efficiency of the manufacturing line.

¢ Automated Generation of Regulatory Compliant Documents: All data collected
during the manufacturing process is automatically recorded, organized, and analyzed
within the platform. This enables automated generation of audit trails, batch records,
and quality control reports compliant with GxP (Good Practice) requirements,

significantly reducing the burden of preparing submissions for regulatory authorities.



Background & Context

Biopharmaceutical manufacturing is characterized by its complexity, high costs, and
stringent regulatory requirements. Quality Control (QC) is an essential element for
ensuring product safety and efficacy, but traditional QC methods have been challenged
by being time-consuming, expensive, and susceptible to human error. The introduction
of Al and SaaS technologies offers a crucial solution to overcome these challenges and

build more efficient and reliable quality control systems.

Strategic Significance & Outlook

NTHRYS's Al bioprocess QC SaaS platform holds the potential to fundamentally
transform quality management in biopharmaceutical manufacturing. Reducing batch
failures, enabling predictive maintenance, and automating regulatory document
generation will contribute to lower manufacturing costs, shorter time-to-market, and
improved product quality consistency. The proliferation of this platform is expected to
accelerate the realization of '‘Pharma 4.0' in the biopharmaceutical industry, serving as a

key element in building a smarter and more sustainable manufacturing ecosystem.

Source: https://nthrys.com/home/pdfs/projects/ai-quality-control-in-bioprocess--ai-bioprocess-qc-saas-

platform-development.pdf
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Fujifilm and HORIBA Co-Develop High-Sensitivity
Inline Raman Measurement System for Real-Time Cell

Culture and Purification Monitoring in
Biopharmaceutical Manufacturing

Published June 16, 2026  Outsourced Pharma Japan
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| overview

Fujifilm and HORIBA have co-developed a high-sensitivity inline Raman measurement
system for real-time monitoring of cell culture and purification processes in
biopharmaceutical manufacturing. This system enables continuous, real-time, and
non-destructive analysis of chemical composition and reaction states. Its unique
optical design and optimized probe achieve the industry's highest signal-to-noise
ratio, allowing for high-precision continuous measurement of antibody and impurity
concentrations, thereby significantly enhancing bioprocess control and quality

assurance.
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Key Findings

Fujifilm and HORIBA have jointly developed a high-sensitivity inline Raman measurement
system that promises to revolutionize real-time monitoring of cell culture and
purification processes in biopharmaceutical manufacturing. This system is expected to
establish a new standard for Process Analytical Technology (PAT), significantly improving

manufacturing process efficiency and product quality consistency.

Technical / Clinical Details

¢ High-Sensitivity Raman Measurement: The co-developed system is based on
Raman spectroscopy, continuously and non-destructively analyzing chemical
composition and reaction states in real-time within bioreactors and purification lines.
This enables precise monitoring of cell growth, metabolite concentrations (e.g.,

glucose, lactate), target protein (e.g., antibody) concentrations, and impurity levels.

¢ Industry-Leading Signal-to-Noise Ratio: Through a combination of proprietary
optical design technology and optimized probes, this system achieves the industry's
highest signal-to-noise (S/N) ratio. This allows for high-precision detection and
quantification even of low-concentration components, enabling continuous
measurement of antibodies and trace impurities during purification processes, which

was previously challenging.

¢ Benefits of Inline Monitoring: Inline measurement eliminates the need for sample
collection and off-line analysis, enabling real-time responses to process changes. This
allows for immediate detection of process deviations and prompt corrective actions,

reducing the risk of batch failures.

e Robustness and Reliability: Designed for use in biopharmaceutical manufacturing
environments, the system features a robust design that ensures stable operation and

reliable data delivery over extended periods.



Background & Context

Biopharmaceutical manufacturing continually faces challenges in deepening process
understanding and control due to its complexity, high costs, and stringent quality control
requirements. Process Analytical Technology (PAT) is a critical tool that addresses these
challenges through real-time monitoring and supports the principles of Quality by
Design (QbD). Raman spectroscopy, in particular, has attracted attention as a promising
technology for bioprocess monitoring due to its molecular specificity and non-

destructive nature, but high sensitivity and inline applicability have been hurdles.

Strategic Significance & Outlook

This high-sensitivity inline Raman measurement system, co-developed by Fujifilm and
HORIBA, is poised to further accelerate the digitalization and automation of
biopharmaceutical manufacturing. High-precision real-time process monitoring will
contribute to optimizing manufacturing processes, improving yields, reducing
production costs, and shortening time-to-market. This is expected to enable the delivery
of higher quality, safer biopharmaceuticals to patients more quickly, significantly
contributing to medical advancement. The technology will mark a crucial milestone

towards the realization of Pharma 4.0.

Source: https://www.outsourcedpharma.com/doc/fujifilm-horiba-co-develop-high-sensitivity-inline-

raman-measurement-system-real-time-monitoring-cell-culture-purification-0001
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bioRxiv Announces Automated Scalable Organoid
Culture Platform with Servo-Actuated 3D-Printed
Disposable Microvalves

Published June 17, 2026  bioRxiv. USA

| overview

A preprint study on bioRxiv describes a compact multi-well platform for fully
automated, scalable organoid culture within standard incubators, featuring servo-
actuated 3D-printed disposable microvalves. This design eliminates external pressure
sources and control channels, offering a simplified and cost-effective solution for
organoid cultivation. Integrated with an internet-connected microscopy module, the
platform enables real-time imaging of individual wells within the incubator,

dramatically improving the efficiency and accessibility of organoid research.



| N DEPTH

Key Findings

A groundbreaking study, released as a preprint on bioRxiv, unveils an innovative multi-
well platform for fully automated and scalable organoid culture that operates within
standard incubators. This system features servo-actuated 3D-printed disposable
microvalves, eliminating the need for external pressure sources and complex control

channels, thereby simplifying and making organoid research more cost-effective.

Technical / Clinical Details

e Servo-Actuated 3D-Printed Microvalves: At the core of this platform are 3D-
printed disposable microvalves that control fluid dynamics within individual wells.
Each valve is independently actuated by a small servo motor, allowing for precise
media exchange, nutrient delivery, and waste removal without complex external
pumping systems. This significantly reduces the system's footprint, enabling its use in

standard incubators.

¢ Full Automation and Scalability: The platform automatically executes routine tasks
such as media changes and cell feeding according to pre-programmed protocols. This
reduces manual labor while enabling consistent culture conditions across numerous

wells simultaneously, thereby improving the scalability of organoid research.

e Cost-Effective Design: The use of disposable 3D-printed components reduces the
risk of cross-contamination and lowers system costs. The simplification of external

infrastructure also contributes to reduced initial investment and operational expenses.

¢ Real-Time Imaging Integration: The platform integrates an internet-connected
microscopy module, enabling real-time monitoring of organoid growth and
morphological changes in individual wells within the incubator. This allows
researchers to monitor experiment progress remotely and acquire critical data points

in a timely manner.



Background & Context

Organoids (mini-organs) have emerged as powerful tools in drug screening, disease
modeling, and regenerative medicine due to their ability to mimic in vivo physiology and
disease. However, their cultivation is delicate, labor-intensive, and faces significant
challenges in terms of scaling and automation. Consequently, there is a demand for
technologies that can produce high-quality organoids reproducibly and in large

quantities.

Strategic Significance & Outlook

The development of this new automated organoid culture platform holds the potential
to dramatically enhance the efficiency and accessibility of organoid research. Researchers
will be able to conduct more experiments in parallel with less effort and cost,
accelerating drug development and deepening the understanding of disease
mechanisms. In the future, this technology is also expected to contribute to personalized
medicine applications, supporting the realization of precision medicine using patient-
derived organoids. Integration with 3D bioprinting technology is also anticipated,

potentially opening the door to creating more complex tissue models.

Source: https://www.biorxiv.org/content/10.64898/2026.06.16.732526v1
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Cytiva CEO Pierre-Alain Ruffieux Emphasizes
Standardization and Automation for Scaling Cell and
Gene Therapy Manufacturing Ahead of BIO 2026

Published June 17, 2026  BioPharm International USA

| overview

Ahead of BIO International Convention 2026, Cytiva CEO Pierre-Alain Ruffieux
discussed scaling cell and gene therapy (CGT) manufacturing to expand global access.
He emphasized standardization and automation as essential for achieving cost-
effective and reproducible CGT production. A platform-based modular manufacturing
approach will enable predictable scale-up and scale-out, with regional manufacturing
networks highlighted for strengthening supply chain resilience. This strategy aims to

accelerate CGT adoption and rapid patient delivery.
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Key Findings

Prior to the BIO International Convention 2026, Pierre-Alain Ruffieux, CEO of Cytiva,
strongly asserted that standardization and automation of manufacturing processes are
imperative for expanding global patient access to cell and gene therapies (CGT). The goal
is to enhance the cost-effectiveness and reproducibility of CGT products, enabling their

broader adoption.

Technical / Clinical Details

¢ Importance of Standardization: Standardization in CGT manufacturing is crucial for
reducing process variability and ensuring consistent product quality. Standardized
protocols and workflows facilitate technology transfer between different

manufacturing sites and streamline regulatory approval processes.

o Efficiency through Automation: The often manual and complex CGT manufacturing
process can be dramatically streamlined through automation. Automated systems
reduce the risk of human error, increase throughput, and lower manufacturing costs.

This enhances the price competitiveness of CGT products.

¢ Platform-Based Modular Manufacturing: Ruffieux highlighted the advantages of a
platform-based modular manufacturing approach. This approach, by combining
standardized components and process modules, enables predictable scale-up
(increased production volume) and scale-out (expansion of manufacturing facilities).
This ensures a smooth transition from development-stage products to commercial

production.

¢ Building Regional Manufacturing Networks: The establishment of regional
manufacturing networks was identified as important for strengthening supply chain
resilience and ensuring global patient access. Regional hubs allow for manufacturing

closer to patients, simplifying logistics, and shortening lead times.

¢ Digitalization and Data Utilization: Digitalization of manufacturing processes and
the utilization of data enable real-time monitoring, predictive analytics, and process

optimization, further improving quality control and efficiency.



Background & Context

Cell and gene therapies offer expanding treatment options for a wide range of diseases,
but their high costs, complex manufacturing processes, and limited manufacturing
capacity remain significant barriers to global patient access. Leading technology
providers like Cytiva are actively working to develop solutions to overcome these

challenges and enable CGT to become a mainstream therapy.

Strategic Significance & Outlook

The implementation of standardization, automation, and modular platforms in CGT
manufacturing will significantly contribute to reducing manufacturing costs, improving
efficiency, and strengthening global supply capacity. This will enable more patients to
benefit from these innovative therapies, and sustainable growth of the CGT market is
expected. Cytiva's recommendations will serve as a roadmap for the entire industry to

collaboratively shape the future of CGT.

Source: https://www.biopharminternational.com/view/q-a-cytiva-pierre-alain-ruffieux-scaling-cell-gene-

therapy-manufacturing-global-access
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ORF Genetics Dramatically Cuts Cultivated Meat

Production Costs by Producing Growth Factors Using
Barley

Published June 18, 2026 Farmtario Canada

| overview

Barley is reported to play a crucial role in cultivated meat production without animal
rearing. ORF Genetics developed an innovative technology to produce animal growth
factors, essential for cultivated meat cell growth, within barley seeds. This technology
is expected to significantly reduce growth factor manufacturing costs, overcoming
one of the major barriers to cultivated meat commercialization. Barley's self-
pollinating nature also eases compliance with regulations for genetically modified

crops. This advancement marks a critical step towards sustainable food supply.
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Key Findings

Farmtario, a Canadian agricultural media outlet, reported that barley could be key to
dramatically reducing the manufacturing cost of ‘cultivated meat." ORF Genetics, an
Icelandic biotechnology company, has developed innovative technology to efficiently
produce animal growth factors, indispensable for cultivated meat cell growth, within
genetically modified barley seeds. This breakthrough significantly contributes to solving
the high-cost problem, which has been a major barrier to the commercialization of

cultivated meat.

Technical / Clinical Details

e Growth Factor Production in Barley: ORF Genetics successfully introduced genes
for specific animal growth factors (e.g., FGF, TGF-p) into barley and achieved their
expression within the seeds. Barley offers significant advantages over bioreactor
cultures in terms of lower infrastructure and operational costs required for growth

factor production.

e Cost Reduction Impact: Traditional cell growth factors were produced in expensive
fermentation or animal cell culture systems. Production using barley can substantially
reduce manufacturing costs compared to these methods, making it extremely
important for lowering the overall production cost of cultivated meat. While specific

reduction rates are not stated in the article, a 'dramatic' reduction is implied.

¢ Self-Pollination and Regulatory Compliance: Barley is a self-pollinating crop, which
offers the advantage of a low risk of genetically modified strains cross-pollinating
with wild species. This makes it relatively easier to meet stringent regulatory
requirements (e.g., containment measures) for growing genetically modified crops,

enhancing production safety and sustainability.

e High Purity and Safety: Growth factors produced in barley seeds are high in purity
and free from animal-derived components, mitigating ethical and allergenic concerns

in cultivated meat products.



Background & Context

The cultivated meat industry holds great promise for sustainable food supply,
environmental protection, and animal welfare, but a major barrier to its
commercialization has been the high cost, particularly of cell growth media and growth
factor production. Innovative approaches to reduce these costs are essential for the
overall growth of the industry. Plant-based production systems, such as those from ORF

Genetics, are emerging as promising solutions to this challenge.

Strategic Significance & Outlook

The technology for producing growth factors using barley will play a critical role in
further reducing the manufacturing cost of cultivated meat and enhancing its price
competitiveness in the market. This is expected to lead to wider acceptance of cultivated
meat products by consumers and accelerate the transition to a sustainable food system.
This technology could also be applied to the production of other bioproducts (e.g.,
pharmaceutical proteins), potentially opening new frontiers in plant biotechnology. The
pursuit of environmentally friendly and cost-efficient production methods will be an

indispensable element in the development of the future food industry.

Source: https://farmtario.com/crops/barley-grow-meat-without-raising-animals/
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YouTube Video Discusses Cultivated Meat's Civic
Implications: Centralized Production and Patent
Ownership’'s Impact on Food Security Highlighted

Published June 13, 2026  YouTube (NextGen Civic News) USA

| overview

A NextGen Civic News YouTube video discussed the civic implications of cultivated
meat. While Upside Foods and Good Meat have received regulatory approval for
cultivated meat in the U.S., concerns about industry centralization are rising. The
video points out that cultivated meat production's complete reliance on bioreactor
systems and patented technologies could impact food production autonomy and
food security. It warns that technological advancements in the food system might

create new socioeconomic challenges.
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Key Findings

A video published on YouTube by NextGen Civic News extensively discussed the broad
implications of cultivated meat technology on civic life, particularly focusing on the
centralization of food production and associated concerns regarding food security and
autonomy. While two companies, Upside Foods and Good Meat, have already received
regulatory approval for cultivated meat in the United States, the video highlights the

socioeconomic challenges underlying these developments.

Technical / Clinical Details

¢ Centralization of Cultivated Meat Production: Cultivated meat production is
entirely dependent on large-scale bioreactor systems and advanced biotechnology
infrastructure. This tends to concentrate ownership and operation of the technology
in the hands of a limited number of companies, potentially accelerating the
centralization of food production. The video raises concerns that this centralization
might further entrench the dominance of existing large corporations in the food

system.

e Patented Technologies and Ownership: Core technologies required for cultivated
meat production, such as growth factors, cell lines, and bioreactor designs, are often
patented by specific companies. This concentration of patent ownership creates high
barriers for new companies entering the market and could hinder technological

diffusion and innovation.

¢ Impact on Food Security: The concentration of food production in a few companies
and technologies can increase supply chain vulnerabilities and reduce the resilience of
food systems against geopolitical risks or economic shocks. Furthermore, reliance on
patented technologies could give specific companies control over food supply,
potentially undermining the food autonomy of small-scale farmers and local

communities.

e Consumer Choice and Access: Centralized production may limit consumer choices
and allow specific companies to dictate pricing. This can be viewed as problematic

from the perspective of equitable access to food.



Background & Context

Cultivated meat technology holds immense potential in terms of sustainable food
supply, environmental protection, and animal welfare. However, its commercialization
process necessitates careful consideration of its socioeconomic impacts. When new
technologies are introduced to society, not only their benefits but also potential risks
and side effects should be considered. The video warns that cultivated meat could

exacerbate existing centralization issues within the food system.

Strategic Significance & Outlook

In shaping the future of cultivated meat, addressing broader social issues such as food
system democratization, fair competition, and food security is as essential as
technological development. Policymakers, industry, and civil society must collaborate to
establish regulatory and market structures that ensure the benefits of cultivated meat are
widely shared and its potential risks are managed. This may include sharing patents,
developing open-source technologies, and supporting decentralized production models

at the local level.

Source: https://www.youtube.com/watch?v=_9BfgjsM8To

Collected: June 20, 2026 | Automated Research System (Gemini API)


https://www.youtube.com/watch?v=_9BfqjsM8To

Lonza Presents Optimization Strategies to Address
Purity and Potency Challenges in In Vivo Lentiviral
Vector Development for Cell and Gene Therapies

Published June 17, 2026  Biocompare  Switzerland

| overview

Lonza outlined optimization strategies for lentiviral vector (LVV) development for in
vivo delivery of cell and gene therapies. Key challenges in LVV development include
achieving purity, complexity of validation, process impurities, and low potency of final
formulated LVVs. The article emphasizes strategic partnerships with CDMOs as
indispensable for advancing LVV development programs, with emerging technologies
like advanced analytical methods and new chromatography formats presented as

solutions. This aims to improve the safety and efficacy of LVV-based gene therapies.
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Key Findings

Lonza has presented optimization strategies to resolve key challenges in the
development of lentiviral vectors (LVVs) used for the in vivo delivery of cell and gene
therapies (CGT), specifically concerning product purity, potency, and manufacturing
process complexity. Overcoming these hurdles is crucial for ensuring the safety and

efficacy of LVV-based gene therapies and accelerating their clinical application.

Technical / Clinical Details

¢ Challenges in LVV Development: While LVVs are powerful tools in gene therapy,
enabling gene delivery to a broad range of cell types, their development faces several

technical barriers, including:

o Complexity of Purity Achievement and Validation: The removal of process
impurities such as host cell-derived DNA/RNA, proteins, and media components is
critical for ensuring product safety and immunogenicity. Quantifying and
validating the removal of these impurities requires complex and time-consuming

analytical methods.

o Low Potency of Final Formulated LVVs: Maintaining LVV stability and titer during
the manufacturing process is challenging, potentially leading to reduced potency
in the final product. The development of appropriate formulation and storage

conditions is essential.

e Strategic Partnerships with CDMOs: Lonza emphasizes that strategic partnerships
with CDMOs (Contract Development and Manufacturing Organizations) possessing
deep expertise and advanced manufacturing capabilities are indispensable for
successful LVV development programs. CDMOs provide valuable resources in process

development, scale-up, GMP manufacturing, and regulatory submission support.



e Solutions through Emerging Technologies:

o Advanced Analytical Methods: Implementation of new analytical technologies
(e.g., dPCR, next-generation sequencing) for accurate and rapid assessment of

purity, titer, and safety profiles.

o New Chromatography Formats: Utilization of innovative separation technologies
(e.g., monolith columns, membrane chromatography) to efficiently remove process

impurities and improve LVV yield and purity.

o Optimized Cell Lines and Plasmids: Optimization of packaging cell lines and

helper plasmids used for LVV production to enhance viral titer and quality.

Background & Context

The gene therapy market is rapidly expanding due to advancements in in vivo gene
delivery, with LVVs playing a central role. However, the stable supply of high-quality LVVs
at commercial scale remains a significant challenge due to manufacturing process
complexity, cost, and stringent regulatory requirements. The industry is seeking
innovative manufacturing strategies and partnerships to overcome these challenges and

unlock the full potential of gene therapy.

Strategic Significance & Outlook

The optimization strategies and collaboration with CDMOs proposed by Lonza are
expected to significantly improve the efficiency and success rate of LVV development.
This will accelerate the clinical development of in vivo gene therapy products, leading to
the delivery of breakthrough treatments for more severe diseases to patients. The
continuous evolution of advanced analytical methods and manufacturing technologies
will further resolve LVV manufacturing bottlenecks and be a crucial factor supporting the

growth of the entire gene therapy sector.

Source: https://www.biocompare.com/Editorial-Articles/626166-Optimizing-Lentiviral-Vector-

Development-for-em-In-Vivo-em-Delivery-of-Cell-and-Gene-Therapies/
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Qihan Biotech Receives FDA RMAT and Breakthrough
Therapy Designations for Universal Dual-Target CAR-T
Therapy, Supported by PackGene Biotech's CDMO
Expertise

Published June 16, 2026  PackGene Biotech China

| overview

Qihan Biotech announced that its universal dual-target CAR-T therapy received both
Regenerative Medicine Advanced Therapy (RMAT) and Breakthrough Therapy
designations from the U.S. FDA. PackGene Biotech, a leading global CRO and CDMO,
excels in AAV vectors, mRNA, plasmid DNA, and lentiviral vector solutions, offering
cost-effective, reliable, and scalable production solutions from early-stage drug
discovery to preclinical development and cell/gene therapy trials. These designations

underscore the potential of Qihan's innovative approach.
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Key Findings

Qihan Biotech announced that its universal dual-target CAR-T therapy has
simultaneously received two significant designations from the U.S. Food and Drug
Administration (FDA): Regenerative Medicine Advanced Therapy (RMAT) and
Breakthrough Therapy Designation. These designations reflect the therapy's potential to

treat serious diseases and the FDA's expectation for accelerated development processes.

Technical / Clinical Details

¢ Universal Dual-Target CAR-T Therapy: This CAR-T therapy is likely an ‘allogeneic’
approach, meaning it does not use the patient's own T cells, offering the advantage
of rapid availability to a broader patient population. The 'dual-target' aspect aims to
simultaneously target two different antigens on cancer cells, striving to overcome
cancer cell antigen escape mechanisms and enhance therapeutic efficacy. This is a
critical strategy to address the recurrence issues observed with single-antigen
targeted CAR-T therapies.

e RMAT Designation: Regenerative Medicine Advanced Therapy (RMAT) designation is
granted by the FDA to facilitate expedited development and review of regenerative
medicine products that address unmet medical needs for serious diseases. RMAT
designation provides benefits such as close FDA collaboration, early dialogue, and
priority review.

e Breakthrough Therapy Designation: Breakthrough Therapy designation is granted
to therapies that may demonstrate substantial improvement over existing treatments
for serious diseases. This designation also aims to accelerate the development and

review process.

e PackGene Biotech's Role: PackGene Biotech, a leading global CRO (Contract
Research Organization) and CDMO (Contract Development and Manufacturing
Organization) in this field, supports Qihan Biotech's CAR-T therapy development.
PackGene possesses expertise in key gene therapy modalities such as AAV vectors,
mMRNA, plasmid DNA, and lentiviral vectors, providing cost-effective, reliable, and
scalable production solutions from early-stage drug discovery to preclinical

development and cell and gene therapy trials.



Background & Context

CAR-T cell therapy has achieved remarkable clinical success in hematological cancers,
but challenges included its personalized manufacturing, high costs, and the risk of
relapse due to single-antigen targeting. Qihan Biotech's universal dual-target approach
holds the potential to overcome these challenges, offering a more effective and safer
CAR-T therapy applicable to a broader patient population. The FDA designations indicate

that this innovative approach has significant clinical implications.

Strategic Significance & Outlook

The acquisition of FDA RMAT and Breakthrough Therapy designations will significantly
accelerate the development of Qihan Biotech's universal dual-target CAR-T therapy.
Partnerships with CDMOs like PackGene Biotech will enable efficient product
manufacturing and rapid progression of clinical trials. If this therapy succeeds in clinical
trials, it holds great promise as a new treatment option for patients who have had limited
success with existing CAR-T therapies, particularly those with solid tumors. This will be a

crucial milestone in the evolution of CAR-T therapy to the next generation.

Source: https://www.packgene.com/frontier/061626-qihan-biotech/
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Frontiers Reports VR-Based Bioreactor Developed for
Biomanufacturing and Environmental Engineering
Labs: Enhancing Student Education and Access to High-
Cost Equipment

Published June 16, 2026  Frontiers in Education  Switzerland

| overview

A study published in Frontiers in Education describes the development of a virtual
reality (VR)-based bioreactor for biomanufacturing and environmental engineering
labs. Modeled after a detailed 3D representation of a BIOSTAT 30 L stainless steel
bioreactor, this VR system supports simulation activities like component identification
and Steam-in-Place (SIP) operations. It is expected to offer learning opportunities for
students before and after operating expensive physical equipment, serving as a
solution where physical bioreactor systems are unavailable, thereby significantly

improving education quality and accessibility.
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Key Findings

A groundbreaking study published in Frontiers in Education reports the development of
a virtual reality (VR)-based bioreactor for biomanufacturing and environmental
engineering labs. This innovative VR system dramatically enhances the quality and
accessibility of education by offering students opportunities to learn and operate

expensive physical bioreactors in a safe and cost-effective virtual environment.

Technical / Clinical Details

¢ Modeling of BIOSTAT 30 L Stainless Steel Bioreactor: The developed VR system is
based on a highly detailed 3D model of the widely used Sartorius BIOSTAT 30 L
stainless steel bioreactor. This allows students to learn about the structure and

function of actual equipment in a faithfully reproduced virtual environment.

¢ Interactive Simulation Capabilities: Within the VR environment, students can
identify various bioreactor components (e.g., agitators, sensors, pumps) and learn
their roles. Furthermore, they can simulate complex procedures such as Steam-in-
Place (SIP) operations, gaining practical understanding of system setup, sterilization,

and operational principles.

¢ Advantages of Virtual Learning Environment:

o Safety and Risk-Free: Actual bioreactor operation involves hazards such as high
temperatures, high pressures, and chemicals, but learning in a VR environment is

entirely risk-free.

o Cost-Effectiveness: It eliminates the need to install multiple expensive physical
bioreactor systems, providing learning opportunities to many students

simultaneously.

o Accessibility: Students in educational institutions with limited physical lab facilities
or those in remote areas can experience advanced bioreactor operations with just
a VR headset.

o Repetitive Learning: Students can practice operations repeatedly until they gain

understanding and learn from errors.



¢ Application to Biomanufacturing and Environmental Engineering: This VR
bioreactor is suitable for education in a wide range of fields where bioreactors are
central, such as biopharmaceutical manufacturing, cultivated meat production, biofuel

production, and wastewater treatment.

Background & Context

The biomanufacturing and environmental engineering sectors face a growing demand
for skilled professionals with practical experience. However, students' access to expensive
and complex equipment like bioreactors is currently limited due to budget and safety
constraints. Traditional educational methods, centered on lectures and video learning,
make it difficult to acquire hands-on operational skills. VR technology bridges this gap,
offering an innovative solution for training the next generation of scientists and

engineers.

Strategic Significance & Outlook

The introduction of VR-based bioreactors holds the potential to change the standards of
biomanufacturing and environmental engineering education. This technology can
enhance student engagement and enable efficient acquisition of practical skills. In the
future, more types of bioreactor models and advanced simulation capabilities for
troubleshooting and process optimization are expected to be added. Furthermore, its
application to remote learning and expert training will advance, contributing to global

talent development.

Source: https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2026.1834044/pdf

Collected: June 20, 2026 | Automated Research System (Gemini API)


https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2026.1834044/pdf

PMC Reports Multi-Component 3D Bioprinted Platform
with Sacrificial Matrix and Collagen-Based Bioinks
Developed for Skeletal Muscle Tissue Engineering

Published June 14, 2026 PMC (Published in Pharmaceutics) USA

| overview

A study published in PMC (Pharmaceutics) describes a multi-component 3D
bioprinted platform for skeletal muscle tissue engineering. This system integrates a
PCL support for mechanical stability, a gelatin-based sacrificial matrix to aid bioink
deposition, and collagen-based bioinks embedding L6 skeletal muscle cells. This
research provides new insights into designing mechanically functional and
biologically active bioprinted systems, contributing to advancements in 3D
bioprinting strategies. Applications in regenerative medicine and drug screening are

anticipated.
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Key Findings

Recent research published in PMC (featured in Pharmaceutics) reports the development
of a multi-component 3D bioprinted platform for skeletal muscle tissue engineering. This
innovative system integrates multiple materials and technologies to achieve both
mechanical stability and a viable cellular environment, representing a significant step

towards creating functional living tissues.

Technical / Clinical Details

e Multi-Component Integrated Approach: This platform integrates three primary

components:

o PCL (Polycaprolactone) Support Structure: Provides mechanical strength and
structural stability to maintain the shape of the bioprinted tissue. PCL is a

biocompatible and biodegradable polymer.

o Gelatin-Based Sacrificial Matrix: Temporarily supports the precise deposition of
bioinks and, once removed after printing, forms complex internal channels and
microstructures. This is essential for creating vascular networks and nutrient

transport channels.

o Collagen-Based Bioinks with L6 Skeletal Muscle Cells: Collagen, a major
component of the extracellular matrix (ECM), is a highly biocompatible material
that supports cell adhesion, proliferation, and differentiation. The bioink
incorporates rat-derived L6 skeletal muscle cells, maintaining cell viability and

tissue formation capability.

e 3D Bioprinting Technology: High-precision 3D bioprinting technology is employed
to accurately deposit these different materials layer by layer, constructing skeletal

muscle tissue models with complex three-dimensional structures.

¢ Mechanical Functionality and Biological Activity: The developed platform is not
only mechanically functional but also demonstrates that the embedded L6 skeletal
muscle cells maintain biological activity and can express characteristics of muscle

tissue.



Background & Context

Skeletal muscle damage, resulting from trauma, disease, or aging, has limited
regenerative capacity. Tissue engineering, as a regenerative medicine approach, offers a
promising strategy to generate functional skeletal muscle tissue in vitro and repair
damaged sites. 3D bioprinting is at the forefront of this field, as it can precisely place
cells, growth factors, and biomaterials to mimic complex tissue structures. However,
building composite tissues that combine both mechanical stability and biological activity

has remained a significant challenge.

Strategic Significance & Outlook

The development of this multi-component 3D bioprinted platform brings new insights
and possibilities to the field of skeletal muscle tissue engineering. In the future, this
technology is expected to be used to develop in vitro disease models for drug screening
or to create transplantable tissues for repairing damaged skeletal muscle. Furthermore, it
holds significant importance as foundational research for developing more complex and
functional artificial organs that integrate vascular and nervous systems. This approach
will play a crucial role in accelerating advances in regenerative medicine and improving

patients' quality of life.

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC13210422/
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CDMO Signal Ranks Lentiviral Vector (LVV) CDMOs:
GMP Standards and Robust Assays Key for Selection

Published June 16, 2026 CDMO Signal  USA

CDMO Signal

Independent Biopharma CDMO Intelligence

I OVERVIEW

CDMO Signal published its ranking of Lentiviral Vector (LVV) CDMOs based on Signal
Score. LVVs are critical in ex vivo gene therapies for engineering CAR-T cells and
modifying hematopoietic stem cells, necessitating GMP-compliant manufacturing.
Key criteria for CDMO selection include BSL-2 containment, mature suspension
culture platforms, robust analytical assays (titer, potency, RCL testing), and a clean

regulatory record, enabling efficient and safe gene therapy product development.
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Key Findings

CDMO Signal announced its ranking of Lentiviral Vector (LVV) Contract Development and
Manufacturing Organizations (CDMOs) based on its proprietary Signal Score. This
ranking serves as a crucial guide for selecting CDMOs responsible for GMP (Good
Manufacturing Practice) compliant manufacturing of LVVs, which are indispensable in ex
vivo gene therapies, particularly CAR-T cell therapy and hematopoietic stem cell

modification.

Technical / Clinical Details

¢ Importance and Applications of LVVs: Lentiviral vectors are a central modality in ex
vivo gene therapy due to their ability to stably deliver genes to a wide range of cell
types. Specifically, they are essential tools for introducing CAR genes into patient T
cells in CAR-T cell therapy and are also used to genetically modify hematopoietic

stem cells for treating genetic disorders.

¢ Key Criteria for CDMO Selection: The article details the primary criteria to consider

when selecting an LVV CDMO:

o BSL-2 Containment Level: Since lentiviral vectors are genetically modified viruses,
manufacturing facilities must meet Biosafety Level 2 (BSL-2) or higher containment

standards.

o Mature Suspension Culture Platform: Large-scale production requires proven
experience and expertise in suspension culture systems, which offer superior

scalability compared to adherent cell culture.

o Robust Analytical Assays: Highly accurate analytical methods are crucial for
ensuring product quality, safety, and efficacy. These include tests for LVV titer
(number of viral particles), potency (gene transduction efficiency), and RCL
(Replication Competent Lentivirus) testing (absence of replication-competent

lentivirus).

o Clean Regulatory Record: CDMOs with good regulatory records, free from FDA

warning letters or significant findings, are considered reliable partners.



¢ GMP-Compliant Manufacturing Requirements: Gene therapy products are
ultimately administered to patients, so their manufacturing must adhere to strict GMP
standards. CDMOs are required to meet GMP requirements in all aspects, including

quality systems, document control, process control, and personnel training.

Background & Context

The gene therapy market is rapidly expanding, with increasing demand for cell and gene
therapy products such as CAR-T therapy. However, manufacturing capacity capable of
stably supplying high-quality and safe LVVs at commercial scale is limited. As a result,
many companies outsource manufacturing to CDMOs, making the selection of an
appropriate CDMO a critical decision directly impacting product development success.
Rankings like those provided by CDMO Signal offer valuable information for companies

to make informed choices.

Strategic Significance & Outlook

Competition among LVV CDMOs is expected to intensify, leading to further
advancements in manufacturing technology and analytical capabilities. The adoption of
Al and automation will further enhance the efficiency and quality of LVV manufacturing
processes. A stable supply of high-quality LVVs will accelerate the clinical development of
new gene therapies, enabling innovative treatments to reach more patients. Platforms
like CDMO Signal will continue to increase industry transparency and contribute to the

sustainable growth of the gene therapy sector.

Source: https://cdmosignal.com/modality/lentiviral
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ASCO 2026 Highlights CAR-T Cell Therapy Evolution in
Multiple Myeloma: Focus on Rapid Manufacturing,
Dual-Targeting, and Lentiviral Approaches

Published June 16, 2026  YouTube (OncUpdates) USA

!Updates

Evolution of CAR T-Cell
Therapy

Sawyer Bawek, DO Hamza Hashmi, MD

| overview

A YouTube video featuring Dr. Hamza Hashmi discussed the latest advancements in
CAR-T therapy for multiple myeloma at ASCO 2026. CAR-T therapy has evolved from
a last-resort treatment to a viable option for patients experiencing first relapse. Key
advancements highlighted include the emergence of dual-antigen targeted CAR-T
therapies, innovations in rapid CAR-T manufacturing to reduce patient wait times, and
lentivirus-based CAR-T approaches to streamline treatment. These improvements

hold the potential to significantly enhance patient access and therapeutic efficacy.
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Key Findings

At ASCO 2026, significant evolution in CAR-T cell therapy for multiple myeloma was
highlighted, with its application expanding from a last-resort treatment to an early
therapeutic option for patients experiencing their first relapse. A YouTube video
featuring Dr. Hamza Hashmi indicated that long-term follow-up results, the advent of
dual-antigen targeted CAR-T therapies, rapid CAR-T manufacturing innovations, and

lentivirus-based approaches are key drivers of this evolution.

Technical / Clinical Details

¢ Dual-Antigen Targeted CAR-T Therapy: Traditional CAR-T therapies often target a
single antigen, leading to 'antigen escape' recurrence when cancer cells lose
expression of that antigen. Dual-antigen targeted CAR-T therapy aims to overcome
this escape mechanism by simultaneously recognizing and attacking two different
antigens on cancer cells, thereby enhancing the durability of the therapeutic effect.

This promises deeper and more sustained responses.

e Rapid CAR-T Manufacturing: One of the major challenges of CAR-T therapy has
been the lengthy lead time from collecting a patient's T cells to ex vivo processing,
expansion, and re-infusion. ASCO 2026 reported innovations in 'rapid CAR-T
manufacturing' that significantly reduce this waiting period. This is achieved through
process automation, media optimization, and the introduction of novel culture

technologies, improving patient access to treatment.

¢ Lentivirus-Based CAR-T Approaches: Lentiviral vectors are widely used for
introducing CAR genes into T cells. Optimization of lentivirus-based manufacturing
processes contributes to improved viral production efficiency, enhanced vector
quality, and reduced manufacturing costs, thereby streamlining the overall CAR-T

therapy process.

¢ Importance of Long-Term Follow-up: Long-term follow-up data are essential for
evaluating the durability and safety of CAR-T therapies. These results provide strong
evidence for CAR-T therapy to be considered at earlier stages in the multiple

myeloma treatment paradigm.



Background & Context

Multiple myeloma is a relapsing hematological cancer, and new treatment options are
urgently needed, especially for refractory cases. CAR-T therapy has shown promising
results for patients resistant to conventional treatments, but challenges included
manufacturing complexity, cost, and management of side effects. Technological
advancements aimed at overcoming these challenges hold groundbreaking significance

for multiple myeloma patients.

Strategic Significance & Outlook

Advances in dual-antigen targeted CAR-T therapy, rapid manufacturing technologies,
and lentivirus-based approaches will dramatically improve the clinical efficacy and
accessibility of CAR-T therapy for multiple myeloma. This is expected to enable CAR-T
therapy to be incorporated into earlier treatment lines, allowing more patients to achieve
durable remission. These innovations will shape the future of cancer immunotherapy and
provide important insights for the development of CAR-T therapies for other

hematological cancers and solid tumors.

Source: https://www.youtube.com/watch?v=3xQxGV1gmrw
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ACS Publications Reviews Metabolomics-Guided
Metabolite Production in Plant Tissue Culture:

Integrating Omics and Synthetic Biology for Enhanced
Yields

Published June 17, 2026  ACS Publications USA

| overview

A comprehensive review in ACS Publications focuses on metabolomics-guided
metabolite production in plant tissue culture (PTC), aiming to enhance yields by
integrating omics and synthetic biology. Key solutions for overcoming challenges
include standardized reference cell lines, media formulations, digital twin models,
real-time biosensors, and modular enzyme assemblies. Scaling PTC into continuous
bioreactor systems with metabolomics-informed control loops is expected to provide

the consistency and efficiency required for industrial applications.
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Key Findings

A comprehensive review published in ACS Publications focuses on optimizing metabolite
production in plant tissue culture (PTC) guided by metabolomics. This review explores
the potential to enhance yields of high-value compounds, such as secondary
metabolites, from PTC by integrating omics technologies and synthetic biology
approaches. This represents a significant advancement in improving the sustainability

and efficiency of natural product production.

Technical / Clinical Details

¢ Leveraging Metabolomics: Metabolomics, the comprehensive analysis of all
metabolites within a cell, helps identify bottlenecks and rate-limiting steps in
metabolic pathways within PTC. This allows for data-driven design of strategies to

maximize the production of target metabolites.

¢ Integration of Omics Technologies: Integrating metabolomics with other omics
technologies such as genomics, transcriptomics, and proteomics provides a more
comprehensive understanding of plant cellular biological systems. This multi-layered
data integration improves the precision of designing genetic modifications and

metabolic pathway engineering using synthetic biology methods.

e Synthetic Biology Approaches: To enhance the biosynthesis pathways of target
metabolites, gene-editing technologies like CRISPR-Cas9 and heterologous gene
expression systems are used to reprogram the plant cell's metabolic network. This
enables the activation of production pathways for desired compounds or the

suppression of competing pathways.



¢ Importance of Emerging Solutions:

o Standardized Reference Cell Lines and Media Formulations: Provide a

foundation for improving the reproducibility and reliability of PTC.

o Digital Twin Models: Virtually mimic physical processes and update with real-

time data, enabling process simulation and optimization.

o Real-Time Biosensors: Continuously monitor culture conditions and cell states,

allowing for immediate feedback control.

o Modular Enzyme Assemblies: Tools for efficiently designing and constructing

biosynthetic pathways for target compounds.

¢ Scaling to Continuous Bioreactor Systems: Scaling PTC to continuous bioreactor
systems is key to achieving consistency and efficiency in industrial applications.
Implementing control loops based on metabolomics information enables real-time

process optimization and stable production.

Background & Context

Plants are crucial sources of various high-value secondary metabolites, including
pharmaceuticals, flavors, pigments, and functional food ingredients. However, traditional
extraction of these natural products faces challenges such as variability in yield and
quality, and environmental impact. PTC offers an alternative for producing these
compounds under controlled conditions, but its production efficiency has often been a
bottleneck. The integration of omics and synthetic biology holds the potential to

dramatically improve this production efficiency.

Strategic Significance & Outlook

Optimizing metabolite production in PTC guided by metabolomics will revolutionize the
natural products industry. Establishing more efficient and sustainable production
methods will create new opportunities in pharmaceutical development, cosmetics, and
the food industry. The adoption of technologies like digital twins and real-time
biosensors will enable precise control of PTC processes, ultimately ensuring a stable
supply of high-quality plant-derived compounds, and is expected to be a crucial factor

supporting the growth of these industries.



Source: https://pubs.acs.org/doi/10.1021/acssynbio.6c00352
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Matica Biotechnology Launches Integrated Korea IIT
Platform: Linking US Manufacturing with Korean
Clinical Execution to Accelerate Advanced Therapy
Development

Published June 18, 2026 PR Newswire (Matica Biotechnology) USA, South Korea

| overview

Matica Biotechnology has launched the 'Accelerated Matica Korea IIT Integrated
Platform Solution," designed to efficiently link U.S. manufacturing with clinical
execution in South Korea. This platform aims to accelerate Investigator-Initiated Trials
(IITs) and early translational research in the cell and gene therapy sector. By
leveraging innovations such as MatiMax™ proprietary cell lines, inline process
monitoring, and single-use technologies, Matica seeks to reduce lead times and
enhance efficiency in global advanced therapy development, thereby strengthening

international cell and gene therapy initiatives.
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Key Findings

Matica Biotechnology has unveiled a groundbreaking 'Accelerated Matica Korea IIT
Integrated Platform Solution," designed to efficiently connect its manufacturing
capabilities in the United States with clinical implementation in South Korea. This
integrated platform aims to significantly accelerate Investigator-Initiated Trials (IITs) and
early translational research within the cell and gene therapy (CGT) sector. By leveraging
innovative approaches, including Matica's proprietary MatiMax™ cell lines, inline process
monitoring, and single-use technologies, the company seeks to reduce lead times and

enhance efficiency in global advanced therapy development.

Technical and Clinical Details

The core of this integrated platform lies in Matica Biotechnology's advanced
manufacturing expertise combined with its collaboration with leading clinical research
institutions in South Korea. The U.S. manufacturing sites produce high-quality, GMP-
compliant cell and gene therapy intermediates and final products. These products are
then rapidly delivered to partner medical institutions in Korea for use in 1ITs and early-
phase clinical trials. This seamless linkage allows developers to quickly manufacture
prototype therapies and obtain early clinical feedback. The platform specifically utilizes
MatiMax™ cell lines to achieve high viral titers and production efficiency, while inline
process monitoring enables real-time quality control during the manufacturing process.
Furthermore, the adoption of single-use technologies reduces cleanroom turnaround
times and minimizes cross-contamination risks, offering the flexibility to produce

multiple products.



Background and Industry Context

Cell and gene therapies hold immense promise as innovative solutions for diseases
previously considered untreatable. However, the development of these advanced
therapies presents challenges such as complex manufacturing processes, high costs, and
the need to navigate diverse global regulatory requirements. The journey from research
to clinical trials and eventual commercialization is lengthy, making efficient technology
transfer and rapid clinical evaluation critical for success. Matica's new platform addresses
these challenges by bridging the manufacturing and clinical gap between the U.S. and
South Korea. This international collaboration model is poised to become a new trend,
accelerating the global development of advanced therapies as regulatory harmonization

progresses across countries.

Future Outlook

The 'Accelerated Matica Korea IIT Integrated Platform Solution' has the potential to
significantly advance the global development of cell and gene therapies. Through this
platform, researchers and companies can more rapidly and cost-effectively move new
therapies into clinical trials, ultimately contributing to delivering groundbreaking
treatments to more patients. In the future, the deployment of similar hub-and-spoke
models to other regions, including the Asia-Pacific, is also anticipated. Matica
Biotechnology aims to establish itself as a central player in the advanced therapy
development ecosystem through this platform, contributing to the realization of next-

generation medicine.

Source: https://www.biospace.com/press-releases/matica-biotechnology-launches-integrated-korea-iit-

platform-solution-to-accelerate-global-advanced-therapy-development/
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Matica Biotechnology and Cirsium Biosciences Partner
to Accelerate Flexible AAV Manufacturing via Matica
Open Access Platform, Integrating Plant-Based
Technology and Single-Use Innovations

Published June 16, 2026  BioSpace USA

MATICA

Open Access Platform '

| overview

Matica Biotechnology and Cirsium Biosciences announced the adoption of Matica's
Open Access Platform to enhance flexibility, transparency, and scalability in Adeno-
Associated Virus (AAV) development and manufacturing. This partnership aims to
revolutionize gene therapy development and manufacturing by combining Cirsium's
innovative plant-based production technology with Matica's open-access
infrastructure. Matica contributes advanced solutions like MatiMax™ proprietary cell
lines and single-use technologies, furthering AAV manufacturing efficiency and

access.
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Key Findings

Matica Biotechnology and Cirsium Biosciences have announced the adoption of the
Matica Open Access Platform to significantly enhance the development, flexibility,
transparency, and scalability in Adeno-Associated Virus (AAV) manufacturing processes.
This strategic partnership aims to revolutionize gene therapy development and
manufacturing by integrating Cirsium Biosciences' plant-based AAV production
technology with Matica Biotechnology's open-access manufacturing infrastructure.
Matica will contribute innovative solutions, including its proprietary MatiMax™ cell lines
and cutting-edge single-use technologies, thereby boosting AAV manufacturing

efficiency and expanding access.

Technical and Clinical Details

The Matica Open Access Platform is designed to provide gene therapy developers with
flexible access to Matica's manufacturing facilities and expertise. In this collaboration,
Cirsium Biosciences' plant-based production technology will be integrated into the
platform. Plant-based systems offer several advantages over mammalian cell culture,
including reduced manufacturing costs, easier scalability, and animal-component-free
production, contributing to alleviating AAV manufacturing bottlenecks. Within this
platform, Matica provides its proprietary MatiMax™ cell lines, which are optimized to
consistently achieve high viral titers and product quality. Furthermore, single-use
technologies enable rapid setup and cleanup of manufacturing processes, reduce the risk
of cross-contamination, and enhance the flexibility to produce multiple AAV vectors. The
integration of inline process monitoring and automation further improves real-time

management and quality assurance throughout the manufacturing workflow.



Background and Industry Context

AAV vectors are widely utilized as a primary delivery tool in gene therapy due to their
favorable safety profile and broad tissue tropism. However, AAV manufacturing has
historically faced challenges such as high costs, complex scale-up, and supply
constraints, particularly for large-scale clinical trials and commercialization phases.
Conventional mammalian cell-based production systems are often plagued by high
manufacturing costs and limited production capacity. Cirsium Biosciences' plant-based
technology offers an innovative solution to these challenges, enabling more cost-
effective and scalable production. Matica's open-access model accelerates industry-wide
innovation by allowing gene therapy startups and research institutions to access high-
quality AAV vectors without the need for investing in expensive in-house manufacturing

facilities.

Future Outlook

The partnership between Matica Biotechnology and Cirsium Biosciences holds the
potential to dramatically accelerate the commercialization of gene therapies by
significantly improving AAV manufacturing efficiency and accessibility. The combination
of plant-based production technology with advanced single-use and cell line
technologies will reduce manufacturing costs and expand production capacity, making
gene therapies available to a greater number of patients. This platform is expected to
contribute to faster clinical trials and reduced time-to-market, particularly for gene
therapies targeting rare diseases. In the future, this open-access model may expand to
other cell and gene therapy modalities, further fostering industry-wide innovation and

collaboration.

Source: https://www.biospace.com/press-releases/matica-biotechnology-and-cirsium-biosciences-

announce-adoption-of-matica-open-access-platform-to-accelerate-flexible-aav-manufacturing/
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Sartorius Revolutionizes Protein Production with
Rational CHO Host Cell Engineering: Maximizing

Intrinsic Expression Capacity

Published June 16, 2026  BioProcess International (Sartorius)  Germany

SARTORILS

Simplifying Progress

Boosting Protein Production
with Rational CHO Host Cell
Line Engineering

June 16th 2026 | Ann-Cathrin Leroux

| overview

Sartorius presented a webcast on rational CHO (Chinese Hamster Ovary) host cell
engineering, aiming to significantly boost protein production. Diverging from
traditional optimization strategies focused on expression vectors and media,
Sartorius's CHO cell line development platform now applies a strategy to
fundamentally enhance the host cell's intrinsic expression capabilities. This approach
yields significantly higher-performing production clones for biopharmaceutical
manufacturing, contributing to cost reduction and supply stabilization of

biopharmaceuticals.
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Key Findings

Sartorius has introduced a webcast detailing 'rational CHO (Chinese Hamster Ovary) host
cell engineering,' an approach poised to dramatically improve protein production
efficiency for biopharmaceuticals. This innovative strategy diverges from conventional
optimization methods that primarily focus on expression vectors and cell culture media,
instead concentrating on enhancing the intrinsic expression capabilities of the host cell
itself. This strategic shift within Sartorius's CHO cell line development platform is
expected to yield significantly higher-performing production clones for
biopharmaceutical manufacturing, thereby contributing to reduced manufacturing costs

and increased productivity.

Technical and Clinical Details

Rational CHO host cell engineering leverages advanced omics data analysis, including
proteomics and transcriptomics, alongside genome editing technologies (e.g.,
CRISPR/Cas9), to meticulously analyze the protein synthesis, secretion, metabolic, and
stress response pathways within CHO cells. Based on this comprehensive analysis,
modifications are made, such as knocking out genes that inhibit target protein
production or overexpressing genes that promote it. Examples include introducing genes
to enhance Golgi apparatus transport efficiency or modifying genes to suppress
apoptosis. This approach aims not just to increase the copy number of the target gene
but to optimize the cell's overall physiological state, thereby developing cell lines
capable of producing more, and higher-quality, protein. Sartorius's platform provides the
tools and expertise to efficiently execute such precise cell engineering processes,
enabling the selection of high-performing clones at an early stage. This facilitates
accelerated biopharmaceutical development timelines and consistent high productivity

during scale-up.



Background and Industry Context

Biopharmaceuticals, such as monoclonal antibodies and recombinant proteins, are
indispensable for treating numerous diseases, but their high manufacturing costs
contribute to limiting patient access. CHO cells are the most widely used host cells for
biopharmaceutical production, yet there is a constant demand for further productivity
improvements. Previous optimization efforts have primarily focused on vector design
(e.g., promoter selection, enhancer sequence incorporation) and media components
(e.g., nutrient optimization, growth factor addition). Sartorius's proposed host cell
engineering challenges this paradigm, opening a new frontier in biopharmaceutical
manufacturing by maximizing the cell's inherent production capabilities. This is part of
the broader Industry 4.0 digitalization of bioprocess manufacturing, progressing in

parallel with the integration of advanced technologies like Al/ML and synthetic biology.

Future Outlook

Rational CHO host cell engineering is expected to play a crucial role in significantly
improving the economics of biopharmaceutical manufacturing and expanding patient
access. Sartorius's focus on this area is anticipated to accelerate the development of
higher-performing and more stable production clones in the coming years. In the future,
applications may expand to the production of complex biopharmaceuticals (e.g.,
bispecific antibodies, antibody-drug conjugates) and components for cell and gene
therapy products. This technological innovation will contribute to cost reduction and
efficiency gains across the entire biopharmaceutical lifecycle, laying the foundation for
delivering next-generation therapeutics to market more rapidly and sustainably. This will

enhance the competitiveness and foster innovation within the pharmaceutical industry.

Source: https://www.bioprocessintl.com/sponsored-content/boosting-protein-production-with-rational-

cho-host-cell-engineering
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Advancing Cell Therapy Production: CCRM, OmniaBio,
and Avectas Pioneer Automated Hub-and-Spoke Model
for CAR-T, iPSC, and Lentiviral Vectors

Published Published June 15, 2026 PR Newswire (CCRM) Canada, 7 1TJLZ > K

| overview

CCRM and its CDMO subsidiary, OmniaBio, have partnered with Avectas Limited to
evaluate an automated, integrated, and scalable cell therapy manufacturing platform.
This strategic alliance aims to develop a 'hub-and-spoke' model to enable regional
production of advanced therapies, addressing critical challenges in scalability,
automation, and cost-effectiveness. The collaboration, leveraging OmniaBio's
expertise in CAR-T, iPSC, and lentiviral vector manufacturing, is poised to accelerate

the commercialization and broader accessibility of cell therapies.
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Background

Cell and gene therapies represent revolutionary treatment paradigms for numerous
diseases, yet their widespread adoption is hampered by complex, costly, and difficult-to-
scale manufacturing processes. Autologous cell therapies, in particular, require patient-
specific customization, leading to extended lead times and restricted access. To
overcome these obstacles, the 'hub-and-spoke' manufacturing model has emerged as a
strategic solution, aiming to centralize high-quality, standardized production while
enabling patient-proximal services. CCRM and OmniaBio are at the forefront of
establishing a robust advanced therapy manufacturing ecosystem in Canada, and this
partnership with Avectas is a critical step towards transforming cell therapies from niche

treatments into accessible, mainstream medicine.

Key Findings

CCRM, a global leader in regenerative medicine and cell therapy research, along with its
contract development and manufacturing organization (CDMOQO) subsidiary, OmniaBio,
has announced a significant agreement with Avectas Limited. The collaboration focuses
on evaluating Avectas' automated, integrated, and scalable platform for cell therapy
manufacturing. This partnership is designed to advance a ‘hub-and-spoke'
manufacturing model, facilitating the regional production of cell therapies and other
advanced therapeutics. The core objectives are to overcome current challenges related
to scalability, automation, and cost-efficiency in advanced therapy manufacturing.
OmniaBio's specialized capabilities in manufacturing CAR-T cell therapies, induced
pluripotent stem cells (iPSCs), and lentiviral vectors position this alliance as a pivotal

move to accelerate the commercialization of these life-changing therapies.



Technical and Clinical Details

Avectas' advanced manufacturing platform integrates and automates critical processing
steps, including cell processing, separation, and cryopreservation. This automation
significantly minimizes manual intervention, thereby enhancing process reproducibility,
consistency, and overall product quality. OmniaBio will integrate and evaluate this
technology within its facilities, bolstering its manufacturing prowess for key modalities
such as CAR-T cells, iPSCs, and lentiviral vectors. The hub-and-spoke operational model
entails performing advanced manufacturing and stringent quality control at centralized
"hub" facilities (e.g., OmniaBio's primary site), while cell collection and initial processing
occur at smaller "spoke" facilities strategically located closer to patients. This
decentralized architecture is designed to reduce the transport distance and time for
critical cell products, simplifying complex supply chains. Avectas' proprietary technology
is specifically engineered for efficient, gentle cell processing, preserving cell viability and
function. Furthermore, the implementation of automated closed systems is expected to
drastically reduce contamination risks within Good Manufacturing Practice (GMP)

environments and streamline regulatory compliance.

Industry Impact and Outlook

The collaboration between CCRM, OmniaBio, and Avectas holds immense potential to
revolutionize cell therapy manufacturing by substantially improving efficiency and cost-
effectiveness. Successful evaluation and integration of Avectas' platform will significantly
augment OmniaBio's CDMO capabilities, accelerating the production of vital therapies
like CAR-T, iPSC, and lentiviral vectors. The effective establishment of the hub-and-spoke
model is anticipated to dramatically improve access to advanced therapies, initially
within Canada, with potential for broader regional and international reach through future
partnerships. This strategic alliance is expected to accelerate the commercialization
timeline for cell therapy products, ultimately enabling more patients to receive life-
saving treatments. The concerted pursuit of automation and scalability embodied by this
partnership will be a key driver in the continued growth and maturation of the entire cell

therapy industry.

Source: https://www.biospace.com/press-releases/ccrm-omniabio-and-avectas-partner-to-improve-cell-
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WuXi Biologics Suzhou BioSafety Testing Center
Secures Fourth EMA GMP Certification, Enabling 19

Commercial Products for European Market

Published June 18, 2026  WuXi Biologics  China

WuXi Biologics

Global Solution Provider

| overview

WuXi Biologics' Suzhou BioSafety Testing Center has successfully renewed its
European Medicines Agency (EMA) GMP certification for the fourth time. This
accreditation enables the center to support quality testing for 19 commercial
products destined for the European market. The company also leverages its ultra-high
intensification fed-batch bioprocessing platform, WuXiUI™, for enhanced productivity
and cost reduction, alongside a flexible scale-out biomanufacturing strategy to meet

diverse client needs.
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Key Finding: WuXi Biologics Suzhou Center Secures Fourth EMA GMP

Certification, Supporting 19 European Commercial Products

WuXi Biologics' Suzhou BioSafety Testing Center has achieved its fourth renewal of the
European Medicines Agency (EMA) Good Manufacturing Practice (GMP) certification.
This significant milestone reaffirms the center's capability to provide biosafety testing
services for 19 commercial products intended for the European market, underscoring

WuXi Biologics' reliability and expertise in the global pharmaceutical supply chain.

Technical & Clinical Details: Innovative Bioprocess Platforms and Scale-Out

Strategies

¢ Significance of EMA GMP Certification: EMA GMP certification assures that
pharmaceutical manufacturing and testing facilities adhere to the stringent quality
standards mandated by the European Union. The Suzhou center's consistent
recertification validates the robustness of its testing processes, data integrity, and
commitment to the highest quality management systems. This support helps ensure

that safe and effective medicines reach patients across Europe.

e WuXiUI™ Platform: WuXi Biologics offers its proprietary ultra-high intensification
fed-batch bioprocessing platform, WuXiUI™. This platform significantly enhances the
productivity of biopharmaceutical manufacturing, such as for antibodies, by achieving
high cell densities and superior product titers, while simultaneously contributing to
reduced manufacturing costs. This represents a crucial technological advancement for

expanding access to biopharmaceuticals.

¢ Scale-Out Biomanufacturing Strategy: The company also champions a scale-out
biomanufacturing strategy that leverages single-use technologies and integrated
processes. This approach provides flexible production capacity, allowing WuXi
Biologics to rapidly adapt to diverse customer needs from early-stage pipeline
development through commercial production. This flexibility is particularly vital for
accelerating the development and manufacturing of a wide range of

biopharmaceuticals, including cell and gene therapy (CGT) products.



Background & Industry Context: Role in Global Biopharmaceutical

Manufacturing

As a leading Contract Development and Manufacturing Organization (CDMO), WuXi
Biologics plays a pivotal role in the global biopharmaceutical development and
manufacturing ecosystem. The European market, in particular, is known for its stringent
regulatory requirements and high-quality standards. Maintaining GMP certification in
this region is therefore essential for the company's international competitiveness and
market penetration. As the global demand for biopharmaceuticals continues to surge,
the need for efficient and high-quality manufacturing and testing services is consistently

increasing.

Future Outlook: Continued Technological Innovation and Global Expansion

WuXi Biologics continues to drive technological innovation through investments in
digital twin technologies like PatroLab and the application of Al and machine learning for
bioprocess optimization. The sustained EMA GMP certification and the provision of
innovative platforms serve as a cornerstone for the company to expand its global
partnerships and deliver life-saving medicines to a broader patient population. WuXi
Biologics is expected to continue leading the evolution of the biopharmaceutical industry

by integrating cutting-edge technologies with robust quality systems.

Source: https://www.wuxibiologics.com/
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U.S. Stem Cell Manufacturing Market Forecast to Reach
$4.04 Billion, Driven by Innovative Technologies and
Automation from Thermo Fisher, Lonza, and Sartorius

Published June 19, 2026  openPR.com USA

| overview

This article summarizes a report on the U.S. stem cell manufacturing market,
projected to reach $4.04 billion, driven by innovative technologies and strategic
initiatives from key players. Thermo Fisher Scientific enhances stem cell proliferation,
viability, and reproducibility with GMP-grade media and closed system technologies.
Lonza Group AG has expanded its automated, scalable manufacturing platforms to
support iPSC production and regenerative medicine. Sartorius introduced innovative
single-use bioreactors and monitoring systems to enable efficient, contamination-free

processes, fueling market growth.
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This article presents an overview of a report concerning the United States stem cell

manufacturing market.

Report Overview

This report highlights the growth trajectory and key drivers of the U.S. stem cell
manufacturing market, along with the strategic initiatives undertaken by leading
companies shaping this sector. Stem cell therapies hold immense promise in
regenerative medicine and personalized medicine, with advancements in manufacturing
technologies being crucial for market expansion. The report analyzes various aspects
influencing the market, including technological innovations, investment trends, and the

regulatory landscape.

Key Findings

e Market Growth Forecast: The U.S. stem cell manufacturing market is projected to
experience substantial growth, reaching a valuation of $4.04 billion in the coming
years. This growth is primarily fueled by accelerated research and development in
stem cell therapies, an increase in clinical trials, and significant investments in

enhancing the efficiency and automation of manufacturing processes.

e Thermo Fisher Scientific's Contributions: Thermo Fisher Scientific Inc. is making
significant strides by introducing Good Manufacturing Practice (GMP)-grade media
and reagents, which markedly improve the proliferation, viability, and reproducibility
of stem cells. Furthermore, the company's closed system technologies are essential
for minimizing contamination risks and enhancing the reliability of the manufacturing

process.

¢ Lonza Group AG's Platform Expansion: Lonza Group AG has expanded its
automated and scalable manufacturing platforms to support induced pluripotent
stem cell (iPSC) production and various regenerative medicine applications. This
expansion enables the efficient, large-scale manufacturing of complex stem cell

products, catering to the growing needs of clinical trials and commercial production.



e Sartorius' Innovative Solutions: Sartorius has launched innovative single-use
bioreactors and advanced monitoring systems designed to facilitate efficient and
contamination-free stem cell manufacturing processes. These products aim to resolve

bottlenecks in stem cell manufacturing by enhancing process control and ensuring

product consistency.

About the Publisher

openPR.com serves as a platform for companies and organizations worldwide to
distribute press releases and disseminate news. This particular report, based on
information provided by market research firms, communicates trends in the stem cell

manufacturing market to a broad audience.

Source: https://www.openpr.com/news/4555178/united-states-stem-cell-manufacturing-market-to-hit-

us-40-40
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Ernexa Therapeutics Accelerates iPSC-Derived MSC
Manufacturing with Japan JEAP Selection, Highlighting
Japan’'s CDMO Ecosystem as Key

Published June 15, 2026 Clinical Leader USA

| overview

Ernexa Therapeutics has been selected for Japan's Entry Acceleration Program (JEAP),
gaining a critical opportunity to advance its induced pluripotent stem cell (iPSC)-
derived mesenchymal stem cell (iMSC) platform. This selection underscores the
imperative for scalable and reproducible manufacturing in commercializing iMSC
therapies. Japan's CDMO ecosystem, with its unique expertise and infrastructure in
advanced cell therapy manufacturing, is expected to play a crucial role in supporting

Ernexa's market entry and treatment dissemination in Japan.
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Key Finding: Ernexa Therapeutics Accelerates iPSC-Derived MSC Manufacturing
through Japan's JEAP Selection

Ernexa Therapeutics announced its selection for Japan's Entry Acceleration Program
(JEAP), securing a critical opportunity to accelerate the development of its therapeutic
platform based on induced pluripotent stem cell (iPSC)-derived mesenchymal stem cells
(iMSQ). Participation in this program paves the way for the rapid introduction of
innovative cell therapies into the Japanese market, specifically emphasizing that
establishing scalable and reproducible manufacturing processes is indispensable for the

commercialization of iMSC therapies and broad patient access.

Technical & Clinical Details: iMSC Platform and the Role of Japanese CDMOs

¢ Potential of iPSC-Derived MSCs: Ernexa Therapeutics' iMSC platform offers high
versatility and the potential for consistent quality and mass production, as these cells
are derived from pluripotent stem cells. iMSCs hold significant promise as therapeutic
agents for various diseases due to their immunomodulatory properties and tissue
repair capabilities.

¢ Challenges of Scalable Manufacturing: One of the biggest challenges for
commercializing iPSC-derived cell therapies is the efficient scale-up from lab-scale to
GMP (Good Manufacturing Practice)-compliant commercial-scale production. This
demands technology and infrastructure capable of producing large quantities of cells

cost-effectively while maintaining uniform cell quality.

e Japan's CDMO Ecosystem: The article emphasizes that Japan's CDMO ecosystem is
uniquely positioned to support advanced cell therapy manufacturing. Japan possesses
a robust research foundation in regenerative medicine and a progressive regulatory
environment, with many CDMOs accumulating extensive experience and expertise in
cell and gene therapy contract manufacturing. These CDMOs will be crucial partners
for companies like Ernexa in establishing scalable and reproducible manufacturing

processes.



Background & Industry Context: Japan's Strategy to Promote Regenerative

Medicine

Japan is promoting the practical application and industrialization of regenerative
medicine as a national strategy, and programs like JEAP are an integral part of this effort.
This program provides support for dialogue with regulatory authorities, matching with
business partners, and fundraising to facilitate the rapid entry of innovative overseas
technologies and products into the Japanese market. Ernexa's selection demonstrates
Japan's proactive stance in embracing international technological innovation in the

regenerative medicine sector.

Future Outlook: Global Expansion and Enhanced Patient Access

Entering the Japanese market and establishing a manufacturing base through JEAP will
serve as a springboard for Ernexa Therapeutics into the Asia-Pacific region and
eventually the global market. The successful implementation of scalable iIMSC
manufacturing processes holds the potential to offer new treatment options for a wide
range of patient populations, from rare diseases to common chronic conditions.
Collaboration with Japanese CDMOs will contribute to the stable supply of high-quality,

cost-effective cell therapeutics, thereby expanding access to patients worldwide.

Source: https://www.clinicalleader.com/doc/what-it-s-like-to-advance-a-cell-therapy-through-the-japan-

entry-acceleration-program-0001
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FUJIFILM Completes £400M UK Teesside CDMO
Expansion, Accelerating Bioprocess Innovation and Cell

Product Diversification

Published June 17,2026  Fujifilm  Japan

FUJHILM

Value from Innovation

| overview

FUJIFILM announced significant life sciences advancements at BIO 2026, notably
completing a £400 million investment in its UK Teesside manufacturing facility,
making it the largest single-use CDMO site in the country. This dramatically enhances
biopharmaceutical manufacturing capacity. Furthermore, FUJIFILM Biotechnologies is
driving bioprocessing innovation with its MaruX continuous processing platform,
while expanding its iCell® series with new iPSC-derived cell products like intestinal
epithelial cells, GFP microglia, and cardio-spheroids, increasing diversity for research

tools.
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Key Finding: FUJIFILM Completes UK Teesside CDMO Expansion, Bolstering

Bioprocess and Cell Product Portfolios with £400M Investment

FUJIFILM announced strategic advancements in its life sciences division at BIO 2026.
Most notably, the company has completed a substantial expansion project with a £400
million investment in its manufacturing facility in Teesside, UK. This initiative has
transformed the site into the UK's largest single-use Contract Development and
Manufacturing Organization (CDMO) facility, dramatically enhancing biopharmaceutical
manufacturing capabilities. This investment underscores FUJIFILM's strong commitment
to meeting the growing global demand for biopharmaceuticals and providing high-

quality manufacturing services to its clients.

Technical & Clinical Details: Expanding Manufacturing Infrastructure and

Innovative Platforms

e UK Teesside Facility Expansion: The newly expanded facility is engineered with
state-of-the-art single-use bioreactor systems and associated downstream processing
technologies, designed to accommodate large-scale cell culture and purification. The
adoption of single-use technology significantly enhances manufacturing flexibility
and efficiency by reducing the risk of cross-contamination and enabling rapid
changeovers between processes. This capacity allows FUJIFILM to address a wide
range of biopharmaceutical manufacturing needs, including monoclonal antibodies,

recombinant proteins, and cell and gene therapy products.

e New Research Facilities: FUJIFILM has also established the Bioprocess Innovation
Centre UK and a new Quality Control (QC) lab in Hillergd, Denmark. These facilities
will support the optimization of bioprocess development, validation of analytical
methods, and stringent control of product quality, fostering the rapid introduction of

innovative technologies and compliance with global quality standards.

e MaruX Continuous Processing Platform: FUJIFILM Biotechnologies is enhancing
bioprocessing innovation through the introduction of MaruX, an agile and fully
integrated continuous processing platform. Continuous processing offers the
potential for increased productivity, reduced costs, and a smaller manufacturing
footprint compared to traditional batch processing, and is expected to become a

mainstream approach in future biopharmaceutical manufacturing.



e Expansion of iCell® Product Line: FUJIFILM Cellular Dynamics (FCDI) has broadened
its iCell® series by adding new iPSC (induced pluripotent stem cell)-derived cell
products, including iCell ® Intestinal Epithelial Cells, iCell® GFP Microglia, and iCell ®
CardioSpheres. These products provide more physiologically relevant in vitro models
for drug discovery research, disease modeling, and toxicity testing, thereby

contributing to the more efficient development of pharmaceuticals.

Background & Industry Context: Global Demand for Biopharmaceutical

Manufacturing Capacity

The biopharmaceutical market is expanding rapidly due to its effectiveness in treating
diseases such as cancer, autoimmune disorders, and rare conditions. This growth has led
to an increased demand for manufacturing capacity, particularly for complex biologics
which require specialized technologies and facilities. CDMOs are vital partners for
pharmaceutical companies to efficiently leverage these capabilities. FUJIFILM's

investment is a strategic move to address this global demand.

Future Outlook: Strengthening Leadership in Biopharmaceuticals and

Regenerative Medicine

These strategic investments and product expansions by FUJIFILM indicate the company's
commitment to further strengthen its leadership in biopharmaceutical manufacturing
and regenerative medicine. Through the provision of innovative manufacturing
technologies and diverse iPSC-derived cell products, FUJIFILM is expected to contribute
to accelerating drug development and offering new treatments to patients. By
embracing digital technologies and advanced automation, the company is poised to

establish future biomanufacturing standards and achieve sustainable growth.

Source: https://www.fujifilm.com/us/en/news/fujifilm-life-sciences-at-bio-2026
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Biologics CDMO Market Competitive Landscape
Report: Lonza, Samsung Biologics, and WuXi Biologics

Drive Growth

Published June 17, 2026  National Law Review USA
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| overview

This article summarizes a report on the competitive landscape and growth drivers of
the biologics CDMO market. Key players include Lonza Group Ltd, Samsung Biologics
Co Ltd, WuXi Biologics Cayman Inc, Thermo Fisher Scientific Inc, Boehringer Ingelheim
International GmbH, Fujifilm Holdings Corporation, AGC Inc., and Catalent Inc. These
companies maintain market share and drive growth through diverse biologics service
portfolios, advanced manufacturing infrastructure, long-term client partnerships, and

continuous investment in cell culture technologies.
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This article provides an overview of a report on the competitive landscape and growth
drivers of the biologics Contract Development and Manufacturing Organization (CDMO)

market.

Report Overview

This report focuses on the current competitive dynamics within the biologics CDMO
market, the key catalysts driving its growth, and the strategies adopted by various
market participants. Due to the intricate nature of biologics, their development and
manufacturing demand highly specialized expertise and facilities, leading many
pharmaceutical and biotechnology companies to outsource these functions to CDMOs.
The report analyzes the trends of major players and future growth opportunities in this

dynamic market.

Key Findings

¢ Leading Market Players: Prominent players in the biologics CDMO market include
Lonza Group Ltd, Samsung Biologics Co Ltd, WuXi Biologics Cayman Inc, Thermo
Fisher Scientific Inc, Boehringer Ingelheim International GmbH, Fujifilm Holdings
Corporation, AGC Inc., and Catalent Inc. Each of these companies leads the market

with unique strengths and strategic approaches.

¢ Diverse Service Portfolios: Major CDMOs offer comprehensive service portfolios
catering to a wide range of biologic modalities, including monoclonal antibodies,
recombinant proteins, vaccines, and cell and gene therapy products. This enables
clients to receive end-to-end services from a single partner, streamlining their

development and manufacturing processes.

¢ Advanced Manufacturing Infrastructure: These companies have made significant
investments in advanced manufacturing infrastructure, such as state-of-the-art GMP
(Good Manufacturing Practice)-compliant facilities, single-use technologies, and
continuous manufacturing platforms. This ensures efficient, scalable, and high-quality

production of biopharmaceuticals.

¢ Long-Term Client Partnerships: Many CDMOs establish long-term strategic
partnerships with their clients, supporting the entire product lifecycle through
collaborative development, technology transfer, and supply chain optimization. This is

a crucial factor in establishing a competitive advantage in the market.



e Continuous Investment in Cell Culture Technology: Cell culture technology is at
the heart of biopharmaceutical manufacturing, and leading players continuously
invest in and innovate areas such as cell line development, media optimization, and
bioreactor design. These efforts result in enhanced productivity, reduced costs, and

stabilized product quality.

About the Publisher

The National Law Review is an online platform that publishes news, analyses, and market
reports for the legal industry. This report, based on information provided by market

research firms, communicates trends in the biologics CDOMO market to a broad business

audience.

Source: https://natlawreview.com/press-releases/biologics-cdmo-market-competitive-landscape-growth-

catalysts-and-strategic
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EU NK Cell Market Projected for Twofold Growth by
2035, Driven by Increasing Allogeneic NK Cell Therapy
Approvals

Published June 17, 2026 IndexBox USA

Trends and Insights

| overview

This article outlines a report from IndexBox on the European Union's NK cell market,
which is expected to double in size between 2026 and 2035. This growth is primarily
driven by the approval and commercial launch of 3-5 allogeneic NK cell therapies.
Major suppliers like Thermo Fisher Scientific, Merck KGaA, and Danaher/Cytiva are
supporting this expansion with broad portfolios of cytokines, media, and analytical
reagents, reflecting the increasing importance of innovative immunotherapies in

cancer treatment.
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This article provides an overview of a market research report published by IndexBox on

the Natural Killer (NK) cell market in the European Union.

Report Overview

This report offers a comprehensive analysis of the Natural Killer (NK) cell market in the
European Union (EU), focusing on its current size, future growth projections, key growth
drivers, and competitive landscape. NK cells have garnered significant attention in the
field of cancer immunotherapy due to their potent tumor-killing capabilities and low risk
of alloreactivity. The report details the development trends of NK cell therapies, the

regulatory environment, and technological innovations impacting the market.

Key Findings

e Market Size and Growth Forecast: The NK cell market in the European Union is
anticipated to double in size during the forecast period from 2026 to 2035. This
substantial growth is primarily projected to be driven by the approval and commercial
launch of 3 to 5 allogeneic NK cell therapies. Allogeneic therapies, which use donor
cells rather than a patient's own, are easier to manufacture and are expected to gain

widespread adoption as off-the-shelf products.

e Growth Drivers:

1. Advancements in Allogeneic NK Cell Therapies: Allogeneic therapies utilizing
donor-derived NK cells are a major catalyst for market expansion due to their
advantages in manufacturing standardization, potential for large-scale production,

and immediate availability.

2. Increased Demand for Immunotherapies in Cancer Treatment: As the efficacy of
immunotherapy in cancer treatment becomes well-established, there is a rising
demand for novel immune cell therapies such as NK cell therapies. NK cells are
considered promising therapeutic agents for both solid tumors and hematological

cancers.

3. Role of Suppliers: Major suppliers including Thermo Fisher Scientific, Merck KGaA,
and Danaher/Cytiva provide a broad portfolio of cytokines, specialized media, cell
separation and activation reagents, and analytical reagents essential for the
development and manufacturing of NK cell therapies. These products support every

stage of the NK cell process, from R&D to clinical trials and commercial production.



¢ Technological Innovations: Advances in efficient NK cell expansion, activation, and
genetic modification technologies play a crucial role in enhancing therapeutic efficacy
and reducing side effects. Bioreactor technologies enabling large-scale in vitro

production of NK cells are also evolving rapidly.

About the Publisher

IndexBox is an international market research firm that provides detailed market research
reports, pricing data, and forecasts for commodity, consumer, and industrial markets
worldwide. They assist businesses in making strategic decisions through a data-driven

approach.

Source: https://www.indexbox.io/store/european-union-natural-killer-cells-market-analysis-forecast-size-

trends-and-insights/
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Bispecific Antibody CDMO Market to Surge to $603.13
Billion by 2035, Driven by Diverse Asymmetric Formats

Published June 17, 2026 PharmaSource UK
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This article outlines a market research report from PharmaSource on the bispecific
antibody CDMO market, projected to skyrocket from $25.94 billion in 2026 to
approximately $603.13 billion by 2035. A key market trend is the diversification
beyond traditional IgG-like formats, with a notable increase in complex asymmetric
formats. This necessitates CDMOs to invest significantly in diverse manufacturing

capabilities, increasing demand for technically specialized partners.
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This article provides an overview of a market research report on the bispecific antibody
CDMO market published by PharmaSource.

Report Overview

This report offers insights into the market size and an outsourcing guide for the
bispecific antibody CDMO (Contract Development and Manufacturing Organization)
market, focusing on current trends, growth drivers, key challenges, and future
opportunities. Bispecific antibodies are innovative biopharmaceuticals capable of binding
to two different antigens simultaneously, holding significant promise in the treatment of
cancer and autoimmune diseases. Due to their complex structure and manufacturing

requirements, outsourcing to specialized CDMOs has become essential.

Key Findings

¢ Market Size and Forecast: The bispecific antibody CDMO market is valued at $25.94
billion in 2026 and is projected to expand to an impressive approximately $603.13
billion by 2035. This substantial growth is driven by the burgeoning pipeline of
bispecific antibodies and the critical need for specialized technical expertise in their

commercial production.

¢ Diversification and Increasing Complexity of Formats: A prominent market trend
is the diversification of platforms beyond traditional IgG-like formats (e.g., 'knob-in-
hole'). There is a notable increase in more complex asymmetric formats and multi-
binding site configurations of bispecific antibodies, which offer enhanced affinity,

specificity, and improved pharmacokinetic profiles.

¢ Impact on CDMOs: These technological advancements underscore the importance
for bispecific antibody CDMOs to invest in broader and more diverse manufacturing
capabilities. They must establish robust cell line development, process development,
purification techniques, and analytical methods that can accommodate various

formats.



¢ Drivers for Outsourcing: The intricate manufacturing processes of bispecific
antibodies demand advanced technical expertise and specialized facilities, which
many pharmaceutical and biotechnology companies find challenging to maintain in-
house. Consequently, outsourcing to CDMOs has become a strategic option for
reducing development risks, accelerating time-to-market, and improving cost-

efficiency.

About the Publisher

PharmaSource is an information platform that provides market analysis, supplier
information, and outsourcing guides for the pharmaceutical manufacturing industry.
They offer insights and resources to optimize the entire supply chain from drug

development to manufacturing.

Source: https://pharmasource.global/content/guides/category-guide/bispecific-antibody-cdmo-market-

size-outsourcing-guide-2026/

Collected: June 20, 2026 | Automated Research System (Gemini API)


https://pharmasource.global/content/guides/category-guide/bispecific-antibody-cdmo-market-size-outsourcing-guide-2026/
https://pharmasource.global/content/guides/category-guide/bispecific-antibody-cdmo-market-size-outsourcing-guide-2026/

Cellbase Guide: Perfusion Culture Unlocks 10~9
Cells/mL, Revolutionizing Bioreactor Productivity

Published Published June 15, 2026 Cellbase 74 >Z >R

| overview

Cellbase's new guide on bioreactor scale-up highlights perfusion culture as a critical
technology for achieving unprecedented cell densities, often reaching 10A7-10/8
cells/mL and potentially up to 1019 cells/mL. This approach effectively addresses
common scale-up challenges like oxygen limitation, CO, accumulation, and shear
stress, significantly enhancing biopharmaceutical productivity and underscoring the

strategic importance of optimal bioreactor selection.
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Background

Scaling up bioprocesses in bioreactors presents a myriad of engineering and biological
hurdles critical to efficient biopharmaceutical manufacturing. Major factors contributing

to potential scale-up failures include:

e Oxygen Limitation: Ensuring sufficient oxygen supply to meet cellular demand

becomes increasingly challenging in larger reactor volumes.

e CO, Accumulation: The buildup of carbon dioxide, a byproduct of cell respiration,

can lead to detrimental shifts in pH within the culture.

e Shear Damage: Mechanical forces generated by agitation systems can induce

significant shear stress, damaging fragile mammalian cells.

¢ pH Gradients: Maintaining uniform pH distribution is difficult, often resulting in

localized pH variations that impair cell viability and productivity.

e Metabolite Accumulation: The accumulation of inhibitory metabolites, such as

lactate or ammonia, can impede cell growth and reduce target product yield.

e Temperature Control: Achieving and maintaining precise temperature control across
large volumes and heterogeneous environments presents significant engineering

challenges.

Cellbase's comprehensive new guide on bioreactor selection and scale-up is designed to
equip engineers and scientists with the insights needed to overcome these challenges,
with a particular focus on optimizing for high-density cultivation and maximizing

productivity.

Key Findings: Perfusion Culture's Transformative Potential

Cellbase's guide provides a detailed comparative analysis of various bioreactor formats,
decisively emphasizing the significant advantages of perfusion culture for next-
generation biomanufacturing. Perfusion culture stands out for its unique ability to
achieve exceptionally high cell densities, typically ranging from 1077 to 1078 cells/mL,
and in some documented cases, reaching an unprecedented 1079 cells/mL. This
capability represents a paradigm shift, offering transformative potential for dramatically

boosting productivity in biopharmaceutical manufacturing.



Comparison of Bioreactor Formats:

e Stirred-Tank Bioreactors (STRs): As the most common and versatile format, STRs
utilize impellers for uniform mixing and gas exchange. However, their primary
limitations include potential high shear stress on cells and challenges in maintaining

mixing homogeneity during significant scale-up.

¢ Airlift Bioreactors: These systems circulate culture medium using air, thereby
reducing shear stress on cells. While suitable for large-scale operations, their mixing

and gas exchange efficiencies can be comparatively lower than those of STRs.

¢ Rocking Motion Bioreactors: Predominantly single-use systems, rocking motion
bioreactors facilitate mixing and gas exchange by gently rocking culture bags. They
are ideal for small to medium-scale applications, offering high containment and

reduced contamination risks.

¢ Fixed-Bed/Packed-Bed Bioreactors: In these systems, cells are immobilized on
carriers like microcarriers or membranes, enabling high cell densities. However,
operational complexities can arise concerning consistent media supply and efficient

cell harvesting.

Perfusion Culture Mechanics and Advantages:

Perfusion culture operates on a principle of continuous medium refreshment: fresh
culture medium is continuously supplied while spent medium, laden with metabolic
byproducts, is simultaneously removed. Crucially, cells are retained within the reactor via
internal or external separation devices (e.g., hollow-fiber modules), allowing for the
sustained maintenance of exceptionally high cell densities. This continuous removal of
waste products and replenishment of nutrients directly translates to a dramatic increase
in the target product yield. Technologies such as hollow-fiber bioreactors are commonly
employed for this culture type. The superior cell densities achievable with perfusion
culture facilitate productivity levels that are exceedingly difficult, if not impossible, to
attain with conventional batch or fed-batch cultivation methods. This continuous fresh
media supply also serves as a powerful strategy to mitigate many of the scale-up
challenges previously mentioned, ensuring sustained high productivity and process

robustness.



Future Outlook: Driving Cost Efficiency and Accessibility

The strategic adoption of advanced bioreactor technologies, particularly perfusion
culture with its capacity for ultra-high cell densities, is poised to dramatically enhance
the cost efficiency and overall productivity of biopharmaceutical manufacturing. This
advancement is critical for improving the accessibility of high-cost therapeutics, notably
in the rapidly evolving fields of cell and gene therapy. Effective bioreactor selection
demands a holistic evaluation, encompassing not only initial capital expenditure but also
scalability, sustained productivity, process robustness, and adherence to stringent
regulatory standards. Cellbase's guide is specifically designed to support industry
stakeholders in navigating this complex decision-making process, ensuring optimal

outcomes for next-generation bioprocessing.

Source: https://cellbase.com/fi/blogs/uutiset/bioreactor-selection-guide-scale-up
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Sartorius Unveils Next-Gen Lab Balance 'Cubis Ill,’
Enhancing Data Integrity with 21 CFR Part 11
Compliance

Published June 16, 2026  Chromatography Online  USA

| overview

Sartorius has launched 'Cubis Ill," its latest generation of laboratory balances, offering
direct embedded connectivity to digital environments, eliminating the need for
middleware and significantly reducing system cost and complexity. Crucially, it
incorporates features supporting 21 CFR Part 11 compliance for regulated
environments with strict data integrity requirements, marking a vital advancement for

researchers in the pharmaceutical and biotechnology industries.
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Key Finding: Sartorius Unveils Next-Generation Lab Balance 'Cubis III' with

Enhanced Data Integrity and 21 CFR Part 11 Compliance

Sartorius has announced the introduction of 'Cubis Ill,' the latest generation of
laboratory balances joining its portfolio of lab equipment. This innovative product is
engineered to meet the demands of today's digitalized laboratory environments,
providing direct embedded connectivity for measurement data to digital systems. This
eliminates the need for complex middleware traditionally required, leading to substantial

reductions in operational costs and system complexity.

Technical & Clinical Details: Advanced Connectivity and Regulatory Compliance

Features

¢ Direct Digital Integration: Cubis Ill features the capability to directly transfer data
generated by the balance to Laboratory Information Management Systems (LIMS),
Electronic Lab Notebooks (ELN), or other digital record systems. This seamless
connectivity eliminates the risk of data entry errors and reduces the time spent on

manual data transcription.

e Middleware-Free Operation: Many traditional laboratory instruments required
expensive and complex middleware for data exchange between multiple systems.
Cubis Il obviates this intermediate layer, significantly reducing the effort and cost

associated with system setup, maintenance, and validation.

e 21 CFR Part 11 Compliance Support: Designed with operations in highly regulated
environments such as the pharmaceutical and biotechnology industries in mind, Cubis
Il supports data management functions compliant with the FDA's 21 CFR Part 11. This
includes features such as audit trails, electronic signatures, and mechanisms to ensure

data protection and integrity, guaranteeing the reliability and completeness of data.

e User Interface and Usability: Equipped with an intuitive and customizable user
interface, Cubis Il offers flexible operability to suit various applications. This enables

researchers to work efficiently and enhance the reliability of their measurements.



Background & Industry Context: The Importance of Data Integrity and

Digitalization Drive

In the pharmaceutical and biotechnology sectors, data integrity stands as one of the
most critical requirements throughout the entire drug development lifecycle, from R&D
to manufacturing and quality control. Regulatory authorities strongly advocate for
adherence to ALCOA+ principles (Attributable, Legible, Contemporaneous, Original,
Accurate, Complete, Consistent, Enduring, Available) to ensure the accuracy,
completeness, consistency, and security of data. Advanced lab instruments like Cubis Il
play an indispensable role in meeting these demands and driving laboratory

digitalization and automation.

Future Outlook: Enabling the Smart Lab and Efficient Drug Development

The introduction of Cubis Ill marks a significant step towards realizing the Smart Lab
vision. Direct digital integration of lab equipment not only streamlines data management
but also enables faster decision-making, process optimization, and smoother regulatory
reporting. This is expected to shorten the drug development cycle, allowing high-quality
products to reach patients more quickly. Sartorius is poised to continue leading the
evolution of the bioprocess industry by providing innovative solutions that address

digitalization and data integrity needs.

Source: https://www.chromatographyonline.com/view/industry-roundup-new-generation-laboratory-

balance-sartorius
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Frontiers Develops VR-Based Bioreactor for
Biomanufacturing and Environmental Engineering Labs
to Enhance Student Proficiency

Published June 17, 2026  Frontiers  Switzerland

| overview

Frontiers announced research on the development and piloting of a virtual reality
(VR)-based bioreactor for biomanufacturing and environmental engineering labs. This
innovative VR system faithfully reproduces a detailed 3D model of a 30L stainless
steel bioreactor, supporting practical simulation activities such as component
identification and Steam-In-Place (SIP) operations. The primary goal is to enhance
educational effectiveness by providing learning opportunities before and after
students operate physical equipment, thereby significantly deepening their

proficiency and understanding of operational procedures.
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Key Finding: VR-Based Bioreactor Dramatically Enhances Student Equipment

Proficiency and Operational Procedure Understanding

Research published in Frontiers demonstrates the effectiveness of a virtual reality (VR)-
based bioreactor developed for biomanufacturing and environmental engineering
laboratories. This innovative VR system faithfully replicates a detailed 3D model of a 30L
stainless steel bioreactor, enabling students to safely and effectively experience complex
practical activities, such as component identification and Steam-In-Place (SIP) operations,
through simulation both before and after operating physical equipment. This approach is
expected to significantly improve students' equipment proficiency and comprehension

of operational procedures, dramatically enhancing the quality of practical education.

Technical & Clinical Details: VR System Design and Educational Applications

e High-Fidelity 3D Model: The developed VR bioreactor features a high-precision 3D
model of all major components of a 30L stainless steel bioreactor, including impellers,
sensors, piping, and valves. This allows students to intuitively learn the names,

functions, and placement of each part in a virtual environment.

¢ Practical Simulation Activities: The system goes beyond mere visual representation
by supporting specific operational simulations. For example, the ‘Component
|dentification' module allows students to experience disassembling and reassembling
a virtual bioreactor, leading to a deeper understanding of each part's role. The 'SIP
Operation' module enables step-by-step practice of complex steam sterilization

procedures, helping students master safety protocols.

¢ Interactive Learning Environment: The VR environment provides an interactive
learning space where students can freely experiment without fear of error and visually
observe the impact of different operations. This fosters a deeper understanding and
practical skills that are difficult to acquire through traditional textbooks or video

learning.

¢ Evaluation of Educational Effectiveness: The study reported that the VR group
showed significantly higher scores in understanding equipment structure, recalling
operational procedures, and self-confidence compared to a control group receiving

traditional instruction.



Background & Industry Context: Challenges in Biomanufacturing Education

In biomanufacturing and environmental engineering education, a major challenge has
been limited student access to expensive and complex physical bioreactor equipment.
Risks of equipment damage, maintenance costs, and time constraints often make it
difficult for students to gain sufficient practical experience. VR technology is emerging as
a solution to overcome these limitations, providing realistic learning experiences safely

and cost-effectively.

Future Outlook: Revolutionizing Bioprocess Workforce Development

VR-based bioreactors hold the potential to become transformative tools in training the
next generation of bioprocess engineers and researchers. This technology can be applied
not only in universities and vocational schools but also in corporate training programs,
contributing to more efficient onboarding of new hires and continuous skill development
for experienced technicians. In the future, it is expected to further enhance educational
content through integration with more complex process control, troubleshooting
scenarios, and even digital twins, thereby strengthening workforce development vital for

the advancement of the bioindustry.

Source: https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2026.1834044/full
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Data Integrity and ALCOA+ Compliance Critical for
Bioprocessing Lab Managers: Addressing Regulatory
Requirements with Digital Solutions

Published June 17, 2026  LabManager.com  USA

| overview

An article highlights the critical importance of data integrity and ALCOA+ compliance
for bioprocessing lab managers. Maintaining ALCOA+ (Attributable, Legible,
Contemporaneous, Original, Accurate, Complete, Consistent, Enduring, Available)
compliant records for thousands of data points generated across multiple systems—
like bioreactor control, chromatography data, and environmental monitoring
platforms—is a significant challenge. Adherence to key regulatory requirements such
as 21 CFR Part 11 and EMA Annex 11 is emphasized as crucial for ensuring data

integrity.
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Key Finding: Data Integrity and ALCOA+ Compliance are Critical for Success in

Bioprocessing

An article published for bioprocessing lab managers underscores the paramount
importance of data integrity and adherence to the ALCOA+ principles (Attributable,
Legible, Contemporaneous, Original, Accurate, Complete, Consistent, Enduring,
Available) in pharmaceutical development and manufacturing. Modern bioprocessing
operations generate thousands of data points daily from diverse digital systems,
including bioreactor control systems, chromatography data systems (CDS), and
environmental monitoring platforms. Maintaining and managing this vast amount of
data in accordance with ALCOA+ principles presents a significant challenge, yet it is
crucial for meeting regulatory requirements and ensuring product quality and patient

safety.

Technical & Clinical Details: Regulatory Requirements and Data Management

Best Practices

e Application of ALCOA+ Principles: ALCOA+ extends the foundational ALCOA
principles—Attributable, Legible, Contemporaneous, Original, Accurate—to include
Complete, Consistent, Enduring, and Available. These principles provide a framework
for ensuring the trustworthiness and completeness of data throughout its entire

lifecycle.

e Addressing Regulatory Requirements: The FDA's (U.S. Food and Drug
Administration) 21 CFR Part 11 (Electronic Records and Electronic Signatures) and
EMA's (European Medicines Agency) Annex 11 (Computerized Systems) are key
regulatory requirements for data integrity in the pharmaceutical industry. These
regulations establish technical and organizational requirements to ensure that
electronic records possess the same reliability, accuracy, and authenticity as paper

records.

o Data Management Challenges: Collecting, integrating, and analyzing data from
multiple vendor systems (e.g., LIMS, ELN, MES) poses challenges such as data siloing,
format inconsistencies, and managing disparate access permissions. Manual data
transcription and inadequate data backups significantly increase the risk of data

integrity breaches.



¢ Role of Digital Solutions: Modern digital solutions, including Laboratory Information
Management Systems (LIMS), Electronic Lab Notebooks (ELN), and Manufacturing
Execution Systems (MES), facilitate ALCOA+ compliance by offering automated data
collection, audit trail functionalities, electronic signatures, and robust security
features. These are indispensable for streamlining data flow and enhancing data

integrity.

Background & Industry Context: Importance of Patient Safety and Trust

Data integrity forms the bedrock for assuring the safety, efficacy, and quality of
pharmaceutical products. Unreliable data not only poses direct risks to patient health but
can also lead to regulatory warning letters, product recalls, and severe damage to a
company's reputation. Especially in complex biopharmaceutical manufacturing,
maintaining data integrity is even more critical due to the sheer volume of data and the

intricacy of the processes involved.

Future Outlook: Evolution Towards Pharma 4.0 and Data-Driven Manufacturing

Ensuring data integrity and ALCOA+ compliance is foundational for the
biopharmaceutical industry to realize the vision of Pharma 4.0—digitized,
interconnected, and smart manufacturing systems. Automated data collection, Al/ML-
powered analytics, and data protection through blockchain technology will play crucial
roles in future data integrity strategies. This evolution will enhance process transparency,
facilitate real-time decision-making, and ultimately enable the faster delivery of high-

quality medicines to patients.

Source: https://www.labmanager.com/data-integrity-and-alcoa-compliance-for-bioprocessing-lab-

managers-35461
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Orchestrating the Next Era of Decentralized and
Automated Bioprocessing: 75% Efficiency Boost in AAV
Manufacturing and QC Modernization

Published June 18, 2026 BioPharm International USA

| overview

BioPharm International discussed orchestrating the next era of the biopharmaceutical
industry through decentralized manufacturing models, automated AAV
manufacturing, and modernizing quality control (QC). Decentralized, patient-specific
manufacturing can reduce supply chain complexity and enhance responsiveness for
personalized therapies. Notably, automated density gradient AAV purification
dramatically cuts processing time by 75%, a breakthrough essential for supporting

viral vector throughput amidst increasing demand.
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Key Finding: Decentralized and Automated Bioprocessing Drives 75% Efficiency

Improvement in AAV Manufacturing, Leading the Next Era of Industry

BioPharm International highlighted distributed manufacturing models, automated
adeno-associated virus (AAV) manufacturing, and the modernization of quality control
(QC) as key trends shaping the future of the biopharmaceutical industry. The article
emphasized the importance of orchestrating an integrated 'next era’ where these
elements synergize. Of particular note is the groundbreaking 75% efficiency
improvement achieved in processing time through automated density gradient AAV
purification technology. This advancement is crucial for significantly boosting viral vector
throughput, which is indispensable for meeting the rapidly expanding demand for cell

and gene therapies (CGTs).

Technical & Clinical Details: Synergy of Decentralized Models, Automation, and

QC Innovation

¢ Decentralized Manufacturing Models: Shifting away from centralized large-scale
manufacturing facilities, decentralized models involve smaller, flexible production
units located closer to patient treatment centers. This approach reduces supply chain
complexity, cuts logistical costs and lead times. It is particularly advantageous for

patient-specific cell and gene therapy products, improving access to treatment.

e Automation in AAV Manufacturing: Adeno-associated virus (AAV) is one of the
most widely used viral vectors in gene therapy, but its manufacturing is complex and
costly. The highlighted automated density gradient AAV purification technology
achieved a remarkable 75% reduction in processing time compared to traditional
methods. This technology decreases expensive manual labor, improves process
consistency and reproducibility, and offers a scalable solution to meet increasing

demand.

e Modernization of Quality Control (QC): Quality assurance for CGT products is
paramount, but conventional QC methods are often time and resource-intensive.
Integrating technologies such as real-time monitoring, Process Analytical Technology
(PAT), digital twins, and Next-Generation Sequencing (NGS) modernizes QC
processes, enabling faster and more accurate quality assessments. This shortens time-

to-release for final products and reduces operational costs.



¢ Enhanced Responsiveness for Personalized Therapies: These technological
advancements dramatically improve the flexibility and responsiveness of
manufacturing processes for cell and gene therapy products, which are fundamental
to personalized medicine. This accelerates the provision of therapies tailored to

diverse patient needs.

Background & Industry Context: Expansion of the CGT Market and

Manufacturing Bottlenecks

The cell and gene therapy market is experiencing explosive growth due to innovative
clinical outcomes, but manufacturing bottlenecks, high costs, and complex supply chains
continue to hinder its widespread adoption. Viral vector supply, in particular, often
becomes the rate-limiting step in gene therapy product development, making the
establishment of efficient and scalable manufacturing technologies an urgent priority.
The approaches presented in this article offer concrete solutions to overcome these

challenges.

Future Outlook: Smart Factories and Real-Time Release

The shift towards decentralized, automated, and modernized QC systems will transform
biopharmaceutical manufacturing into 'smart factories,' realizing the vision of Pharma
4.0. This will enhance process transparency, enable predictive control, and ultimately
move closer to achieving 'real-time release.' These innovations represent a critical step in
improving treatment accessibility and enabling pharmaceutical companies to deliver life-
saving therapies to patients more quickly. Industry-wide collaboration and investment

will drive this transformative future.

Source: https://www.biopharminternational.com/view/next-era-decentralized-automated-bioprocessing
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Genomics Launches Al Platform ‘Mystra Al' to
Streamline Drug Discovery and Validation, with
Anticipated Ripple Effects on Biomanufacturing
Optimization

Published June 17, 2026  Biology Digital UK

| overview

Biotechnology firm Genomics officially launched 'Mystra Al," an Al platform designed
to significantly streamline drug discovery and validation processes. Built upon
advanced machine learning models trained on vast genotypic and phenotypic data
repositories, the platform aims to reduce the high failure rates and enormous costs in
traditional drug discovery cycles, accelerating access to more effective therapies. Its
underlying Al principles also hold potential implications for biomanufacturing and

bioprocess optimization.
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Key Finding: Genomics Launches Al Platform ‘Mystra Al' to Revolutionize Drug

Discovery, with Anticipated Benefits for Biomanufacturing Optimization

Biotechnology company Genomics has officially launched ‘Mystra Al,' an innovative
artificial intelligence (Al) platform designed to significantly streamline drug discovery and
validation processes. This platform is built upon advanced machine learning models
trained on vast data repositories encompassing genotype and phenotype information,
accelerating each stage of the drug discovery process, from initial drug target
identification to lead compound optimization. The introduction of Mystra Al aims to
mitigate the high failure rates and exorbitant costs associated with traditional drug
discovery cycles, ultimately delivering more effective therapies to patients faster. Its
underlying Al principles also hold significant potential to impact biomanufacturing and

bioprocess optimization.

Technical & Clinical Details: Data-Driven Drug Discovery and Al Application

¢ Advanced Machine Learning Models: At the core of Mystra Al are sophisticated
machine learning models, trained on extensive and diverse datasets including gene
sequence data, clinical data, and biological phenotypic data. These models identify
patterns to predict genes associated with diseases, potential drug targets, and the

efficacy and toxicity of compounds.

e Streamlining the Drug Discovery Process: The traditional drug discovery process
has been characterized by its time-consuming, costly, and low-success-rate nature.
Mystra Al streamlines this process through features such as:

1. Target Identification: Al identifies genes and pathways underlying diseases,

efficiently narrowing down candidates for new drug targets.

2. Lead Optimization: It predicts the activity, selectivity, and ADMET (Absorption,
Distribution, Metabolism, Excretion, Toxicity) properties of candidate compounds,

aiding in the design of optimized lead compounds.

3. Biomarker Discovery: Identifies biomarkers to predict treatment response,

enhancing the success rate of clinical trials.



¢ Impact on Biomanufacturing Optimization: The data-driven prediction and
optimization principles at the heart of Mystra Al are not limited to drug discovery. In
biopharmaceutical manufacturing, Al could analyze complex bioprocess parameters—
such as cell line selection, media composition optimization, bioreactor condition
control, and process scale-up—to predict and recommend optimal conditions. This

could lead to increased productivity, reduced costs, and consistent quality assurance.

Background & Industry Context: Inefficiency of Drug Discovery and the Rise of
Al

The stark reality is that the average cost of drug development reaches billions of dollars,
with extremely low success rates (approximately 10%). This inefficiency is a major factor
limiting patient access to new therapies. In recent years, advancements in Al and
machine learning technologies have emerged as powerful tools to break through this
drug discovery bottleneck, with the large-scale utilization of genomics data further

expanding their potential.

Future Outlook: Accelerating Personalized Medicine and Transforming the

Pharmaceutical Industry

Platforms like Mystra Al will play a critical role in accelerating the realization of
personalized medicine and driving the development of more effective, patient-tailored
therapies. The streamlining of drug discovery processes will facilitate the development of
treatments for rare diseases and unmet medical needs, ultimately contributing to
reduced healthcare costs. As Al applications expand across the entire supply chain, from
drug discovery to biomanufacturing, the overall digital transformation of the
pharmaceutical industry is expected to accelerate, enabling faster and more reliable

delivery of medicines.

Source: https://www.biology.digital/news/daily-genomics-launches-ai-platform-mystra-ai-to-streaml-
gmrdk-2026-06-17
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Genedata Establishes New Standard for Biopharma
Quality Control with NGS, Ensuring Genetic Stability in

CGT

Published June 16, 2026 Genedata Switzerland
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| overview

Genedata highlights Next-Generation Sequencing (NGS) as a powerful analytical tool
for biopharmaceutical quality control (QC). NGS offers GxP-compliant workflows and
supports data integrity and streamlined compliance, recognized by major regulatory
bodies like FDA and EMA. Crucially for Cell and Gene Therapies (CGT), NGS
continuously monitors genetic stability and viral vector genome integrity, evaluating
mutations, truncations, recombinations, integration events, and plasmid instability,

essential for guaranteeing final product safety and efficacy.
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Key Finding: NGS Establishes a New Standard for Biopharma Quality Control,
Ensuring Genetic Stability in CGT

Genedata emphasized that Next-Generation Sequencing (NGS) technology has emerged
as a powerful analytical tool, fundamentally transforming the paradigm of quality control
(QC) in the biopharmaceutical industry. With its comprehensiveness and high sensitivity,
NGS possesses the capability to identify genetic changes that were difficult to detect
with traditional QC methods. This technology is integrated into GxP (Good x Practice)-
compliant workflows and is recognized by major regulatory authorities such as the FDA
(U.S. Food and Drug Administration) and EMA (European Medicines Agency) as a tool
that supports data integrity and streamlined compliance. This elevates the assurance of
safety and efficacy for biopharmaceuticals, particularly Cell and Gene Therapy (CGT)

products, to a new level.

Technical & Clinical Details: NGS Applications and Quality Assessment

Parameters

e Comprehensive Genetic Stability Monitoring: NGS provides high-resolution
sequencing data across the entire genome of cell lines and viral vectors. This enables
continuous monitoring of the following critical quality attributes:

1. Mutation Detection: Detects unexpected genetic mutations such as point mutations,

insertions, and deletions with high sensitivity.

2. Truncation and Recombination Events: Identifies potential viral vector truncations
or recombination events that may occur during the manufacturing process, assessing

the risk of vector functional loss.

3. Integration Site Analysis: Accurately maps the integration sites of gene therapy

vectors into the host genome, evaluating potential safety risks (e.g., oncogenicity).

4. Plasmid Instability: Monitors the stability of plasmid DNA used in manufacturing,

ensuring the supply of high-quality raw materials.

e GxP-Compliant Workflows: Genedata provides solutions for integrating NGS-based
QC workflows into GxP environments. This includes sample tracking, data
management, validation of analytical pipelines, and audit trail functionalities,

supporting robust compliance with regulatory requirements.



¢ Data Integrity and Compliance: The vast amount of data generated by NGS must be
managed in accordance with ALCOA+ principles (Attributable, Legible,
Contemporaneous, Original, Accurate, Complete, Consistent, Enduring, Available).
NGS-based QC simplifies data integrity maintenance and regulatory reporting

through automated data collection, analysis, and report generation.

Background & Industry Context: Specificity of CGT and QC Challenges

Cell and gene therapy products present unique QC challenges distinct from traditional
small molecule drugs or biopharmaceuticals, owing to their complex biological nature
and irreversible effects. Specifically, the genetic stability of cell lines and the genomic
integrity of viral vectors are directly linked to product safety and efficacy, thus requiring
stringent monitoring. Traditional methods like PCR or electrophoresis have found it

difficult to comprehensively detect these complex changes.

Future Outlook: Driving Personalized Medicine and Real-Time Release

The implementation of NGS for QC is an indispensable factor for enhancing the reliability
of CGT products and accelerating the widespread adoption of personalized medicine.
This technology promotes a deep understanding of manufacturing processes and
strengthens Quality by Design (QbD) principles. In the future, NGS-based QC will serve
as a crucial foundation for enabling 'real-time release' strategies (an approach that
significantly simplifies and speeds up final product quality testing) for
biopharmaceuticals, delivering safer and more effective therapies to patients faster.
Continuous technological development and collaboration with regulatory authorities will

drive further evolution in this field.

Source: https://www.genedata.com/resources/learn/details/blog/ngs-powered-quality-control-a-new-

standard-for-biopharma
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Smart Composting Research Achieves Emission
Reductions and Yield Boosts with Al and Digital Twins,
Demonstrating Versatility for Bioprocess Optimization

Published June 17, 2026 CAS USA

| overview

New CAS research reports that a smart composting system, powered by Al and
machine learning, has achieved reduced emissions and boosted yields. This system
shifts composting from empirical operations to predictive and prescriptive control
through real-time tracking, predictive optimization of process conditions, maturity
and quality forecasting, anomaly detection, and digital twin utilization. While focused
on composting, this technology strongly suggests the versatile applicability of Al,
machine learning, digital twins, and sensor integration for broad bioprocess

optimization.
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Key Finding: Smart Composting with Al and Digital Twins Achieves Emission

Reductions and Yield Boosts

New research from CAS (Chemical Abstracts Service) reports that a smart composting
system, integrating artificial intelligence (Al) and machine learning (ML), has successfully
achieved the dual goals of reducing environmental impact and improving resource
utilization. This system features advanced functionalities such as real-time tracking,
predictive optimization of process conditions, maturity and quality forecasting, and
anomaly detection. By leveraging digital twin technology, the composting system has
transitioned from traditional empirical operations to data-driven predictive and
prescriptive control, resulting in both reduced emissions and enhanced yields of
compost products. This achievement is not limited to composting technology but clearly
demonstrates the versatile applicability of Al in broad bioprocess optimization, indicating

its potential across numerous industries.

Technical & Clinical Details: Precision Control via Al and Sensor Integration

¢ Real-Time Tracking and Sensor Integration: The smart composting system
monitors critical process parameters in real time through a network of sensors,
including temperature, humidity, oxygen concentration, CO2 emissions, and ammonia

emissions. This data serves as input for the Al/ML models.

¢ Predictive Optimization and Prescriptive Control: Machine learning algorithms
predict future process conditions based on real-time and historical training data. This
enables automatic and dynamic adjustments to operations such as aeration, watering,
and mixing, as needed, to maintain optimal composting conditions. For example, if an
increase in methane emissions is predicted, appropriate aeration is triggered to

prevent anaerobic conditions.

e Maturity and Quality Prediction: Al models possess the ability to predict the degree
of compost maturation and its final quality (e.g., nutrient content, pathogen levels).
This allows for harvesting at the optimal time and ensures consistency in product

quality.



e Anomaly Detection and Digital Twin: Anomalous patterns in process data are
quickly detected by Al. The digital twin functions as a virtual replica of the physical
composting process, updated with real-time data. This allows operators to simulate
the impact of potential issues in a virtual environment and test countermeasures

proactively.

Background & Industry Context: Need for Sustainable Resource Management

Waste management and resource circularity are urgent challenges for achieving a
sustainable society. Composting is a critical process that transforms organic waste into
valuable soil amendments, but traditional operations have relied on experience and
intuition, leading to inefficiencies and environmental concerns. Particularly, reducing
emissions of greenhouse gases (GHG) such as methane and N20O is important from a
climate change perspective. The integration of Al provides a powerful means to

scientifically address these challenges.

Future Outlook: Broad Al Application in Bioprocesses and Driving Smart

Factories

The application of Al and digital twins demonstrated in this research is not limited to
composting processes; it is broadly applicable to diverse bioprocesses, including
biopharmaceutical manufacturing, food and beverage fermentation processes, and
wastewater treatment. Real-time monitoring of process parameters, predictive modeling,
and autonomous control hold the potential to dramatically improve the efficiency,
sustainability, and quality of any bioprocess. This represents a significant step towards
realizing the smart factories envisioned by Pharma 4.0 and Industry 4.0, and is poised to

drive future industrial innovation.

Source: https://www.cas.org/resources/cas-insights/composting
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