TROY TECHNICAL

CELL CULTURE
TECHNOLOGY

WEEKLY REPORT

October 17 - October 23, 2026 | Issue 2026-\W42

Cell quality, process control, scale-up and
release evidence

15 10

ANALYZED ARTICLES PRIORITY THEMES

Issued 2026-10-23 | English edition | fixed approved cover artwork




This Week in 90 Seconds EXECUTIVE SUMMARY

Cell Culture Technology: the boundary moved from
isolated claims to qualification evidence

15 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.
SIGNAL 01 | CELL LINE SIGNAL 02 | MEDIA & MATERIALS
Syntax Bio Cellgorithm: iPSC to Beta Cell Alcon: $550 Million Acquisition of
Programming in 4 Days Neurotech and Encelto Therapy
Syntax Bio has demonstrated the ability to differentiate human Alcon has acquired Neurotech Pharmaceuticals for $550 million
induced pluripotent stem cells (iPSC) into pancreatic beta cells to integrate Encelto, the only FDA-approved treatment for
within four days using its Cellgorithm platform. idiopathic macular telangiectasia type 2 (MacTel).
SIGNAL 03 | BIOPROCESS SIGNAL 04 | ANALYTICS & RELEASE
DS-CAT Framework: Raman and NIR Bioreactor Process Transfer: CFD
Fusion for Glucose Sensing Framework for Hydrodynamic Design
A new multimodal soft-sensing framework using a dual-stream, Researchers at Yonsei University developed a CFD framework
cross-attention transformer (DS-CAT) architecture has achieved using the lattice Boltzmann method to map a shared
99% variance explanation in glucose concentration. hydrodynamic design space across stirred-tank, 1-D rocking,

and orbital-rocking bioreactors.

DECISION
Focus this week's management attention on cell quality, process control, scale-up and
release evidence. Move only when the linked evidence can be reproduced under your own
operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: define critical quality attributes and comparability before changing media, vessels or automation.

2. Suppliers: link media, sensors and equipment to yield, phenotype, contamination control and traceability.

3. Executives: track scale effects, variability, sterility, analytics, cost and regulatory comparability.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists

information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

- SOURCE-BOUND CONDITION
$550 m | " Alcon has acquired Neurotech Pharmaceuticals for $550 million to integrate Encelto, the only

ion

A08

FDA-approved treatment for idiopathic macular telangiectasia type 2 (MacTel).

99 (y SOURCE-BOUND CONDITION
o A new multimodal soft-sensing framework using a dual-stream, cross-attention transformer
A15 (DS-CAT) architecture has achieved 99% variance explanation in glucose concentration.

79(y SOURCE-BOUND CONDITION
o

A0B achieves 79% full-capsid enrichment over 12 hours of operation.

PAK BioSolutions and iBET have demonstrated a continuous purification process for AAV8 that

SOURCE-BOUND CONDITION

7 days

A02 metabolic activity over 7 days, providing a viable path from biomanufacturing to tissue

Human adipose-derived stem cells on these microspheres showed a ~5-fold increase in

engineering.

SOURCE-BOUND CONDITION

P05

A0B achieves 79% full-capsid enrichment over 12 hours of operation.

PAK BioSolutions and iBET have demonstrated a continuous purification process for AAV8 that

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across different test

methods, device sizes, operating temperatures or commercial stages without normalizing those conditions.
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Where the Value Chain Moved

Where the value chain moved

VALUE CHAIN / EVIDENCE

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers, not

decorative arrows.

Cell line

P01/P06

Syntax Bio has
demonstrated the
ability to differentiate
human induced
pluripotent stem cells
(iPSC) into pancreatic
beta.

Media & mater
ials
P02/P07

Alcon has acquired
Neurotech Pharmaceuti
cals for $550 million to
integrate Encelto, the
only FDA-approved
treatment for.

Bioprocess

P03/P08

A new multimodal
soft-sensing framework
using a dual-stream,
cross-attention
transformer (DS-CAT)
architecture has
achieved.

Analytics &
release

P04/P09

Researchers at Yonsei
University developed a
CFD framework using
the lattice Boltzmann
method to map a
shared hydrodynamic.

Manufacturing

scale

P05/P10

PAK BioSolutions and
iBET have demonstrate
d a continuous
purification process for
AAV8 that achieves
79% full-capsid.

EVIDENCE REQUIRED AT EACH HANDOFF

Cell line to Media & materials

Media & materials to Bioprocess

Bioprocess to Analytics & release

Analytics & release to Manufacturing

scale

Transfer test conditions, acceptance criteria, failure data, owner and decision date. Recheck

scale effects, variability, sterility, analytics, cost and regulatory comparability.

Transfer test conditions, acceptance criteria, failure data, owner and decision date. Recheck

scale effects, variability, sterility, analytics, cost and regulatory comparability.

Transfer test conditions, acceptance criteria, failure data, owner and decision date. Recheck

scale effects, variability, sterility, analytics, cost and regulatory comparability.

Transfer test conditions, acceptance criteria, failure data, owner and decision date. Recheck

scale effects, variability, sterility, analytics, cost and regulatory comparability.

COMMON CONTROL POINT
No theme moves to a commercial commitment until a named owner has reproduced the

relevant evidence and documented scale effects, variability, sterility, analytics, cost and
regulatory comparability.
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Priority Map MATURITY / NEXT DECISION LOCUS

Priority map: maturity and next decision locus

Syntax Bio Cellgorithm: iPSC to Beta
Next decision locus (categories) Cell Programming in 4 Days
System / adoption | cue: platform

Alcon: $550 Million Acquisition of
Neurotech and Encelto Therapy
Business / rules | cue: Acquisition

P02

P03 DS-CAT Framework: Raman and NIR
: Fusion for Glucose Sensing
Business / rules
System / adoption | cue: system

Bioreactor Process Transfer: CFD

P04 ) )
Framework for Hydrodynamic Design
System / adoption | cue: platform
P05 PAK BioSolutions: Integrated

Continuous AAV8 Purification Specs
System / adoption | cue: Integrated

Trispecific CAR-T Cells:
CD19/CD20/CD22 Trial Results from

System / adopt @ @ @ osuccc
m n
ystem [ adoptio System / adoption | cue: Trial

CAR-T Cell Therapy: Solid Tumour

PO7 )
Progress and 2026 Milestones
Business / rules | cue: regulatory
P08 Wharton's Jelly EV Platform:

GMP-Compliant Production Specs
System / adoption | cue: Platform

ReHeart iPS-derived cardiac sheets:
First clinical surgery and timeline
System / adoption | cue: clinical

Tech / process

Alg-MR-MS: Dual-crosslinkable
microspheres for cell expansion
System / adoption | cue: integrate

P10

Research Prototype Joint eval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical bands

classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems). Article-title cues take
precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble diameter reflects the

editorial score.
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Priority Themes 01-02 FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

Syntax Bio Cellgorithm: iPSC to Beta Cell Programming in 4 Days

A07 | Cell line | Product adoption Date not stated
FACT BUSINESS READ

Syntax Bio has demonstrated the ability to differentiate human For operating companies, compare the reported change with
induced pluripotent stem cells (iPSC) into pancreatic beta cells current qualification, sourcing and product-roadmap

within four days using its Cellgorithm platform. By utilizing assumptions. For suppliers, link media, sensors and equipment
CRISPR activation to mimic human development, the company to yield, phenotype, contamination control and traceability.
aims to eliminate production bottlenecks for type 1 diabetes cell ACTION

therapies. Within 30 days, define critical quality attributes and

WHY IT MATTERS comparability before changing media, vessels or automation;
The decision relevance is cell quality, process control, scale-up record the evidence and owner against PO1.

and release evidence. The signal should be tested at the UNKNOWN

application and operating-system level, not accepted from a Still unproven or incompletely stated: scale effects, variability,
headline alone. sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

Alcon: $550 Million Acquisition of Neurotech and Encelto Therapy

A08 | Media & materials | Scale-up Date not stated
FACT BUSINESS READ

Alcon has acquired Neurotech Pharmaceuticals for $550 million For operating companies, compare the reported change with

to integrate Encelto, the only FDA-approved treatment for current qualification, sourcing and product-roadmap

idiopathic macular telangiectasia type 2 (MacTel). The deal assumptions. For suppliers, link media, sensors and equipment
adds an encapsulated cell therapy that slows photoreceptor to yield, phenotype, contamination control and traceability.
loss, targeting an estimated 25,000 diagnosed patients in the ACTION

us. Within 30 days, define critical quality attributes and

WHY IT MATTERS comparability before changing media, vessels or automation;
The decision relevance is cell quality, process control, scale-up record the evidence and owner against P0O2.

and release evidence. The signal should be tested at the UNKNOWN

application and operating-system level, not accepted from a Still unproven or incompletely stated: scale effects, variability,
headline alone. sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 21/25 | MATURITY 5/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A15 | Bioprocess | Research

FACT
A new multimodal soft-sensing framework using a dual-stream,

cross-attention transformer (DS-CAT) architecture has
achieved 99% variance explanation in glucose concentration.
By fusing Raman and NIR spectroscopy, the system provides
high-frequency, low-latency measurements suitable for in-line
applications. This advancement supports the transition from

fed-batch fermentation toward continuous bioprocessing.

WHY IT MATTERS
The decision relevance is cell quality, process control, scale-up

and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

P03 DS-CAT Framework: Raman and NIR Fusion for Glucose Sensing

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment
to yield, phenotype, contamination control and traceability.
ACTION

Within 30 days, define critical quality attributes and
comparability before changing media, vessels or automation;
record the evidence and owner against PO3.

UNKNOWN

Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION

A04 | Analytics & release | Product adoption

FACT
Researchers at Yonsei University developed a CFD framework

using the lattice Boltzmann method to map a shared
hydrodynamic design space across stirred-tank, 1-D rocking,
and orbital-rocking bioreactors. By utilizing power dissipation
per unit volume (Pd/V) as a platform-independent metric, the
team demonstrated that CHO cell productivity and product
quality remain consistent across different platforms. This
quantitative approach reduces the reliance on costly

trial-and-error experiments during process transfer.

WHY IT MATTERS
The decision relevance is cell quality, process control, scale-up

and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

P04 Bioreactor Process Transfer: CFD Framework for Hydrodynamic Design

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment
to yield, phenotype, contamination control and traceability.
ACTION

Within 30 days, define critical quality attributes and
comparability before changing media, vessels or automation;
record the evidence and owner against P04.

UNKNOWN

Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A06 | Manufacturing scale | Product adoption

FACT
PAK BioSolutions and iBET have demonstrated a continuous

purification process for AAV8 that achieves 79% full-capsid
enrichment over 12 hours of operation. The system integrates
capture and polishing stages to match the product quality of
established batch processes. This advancement addresses the
need for higher throughput in the commercialization of in vivo

gene therapies.

WHY IT MATTERS
The decision relevance is cell quality, process control, scale-up

and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

P05 PAK BioSolutions: Integrated Continuous AAV8 Purification Specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment
to yield, phenotype, contamination control and traceability.
ACTION

Within 30 days, define critical quality attributes and
comparability before changing media, vessels or automation;
record the evidence and owner against PO5.

UNKNOWN

Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

A09 | Cell line | Joint evaluation

FACT
A first-in-human Phase | trial has demonstrated that trispecific

CAR-T cells targeting CD19, CD20, and CD22 induce durable
responses in patients with relapsed B-cell ymphoma. The
construct incorporates OX40 co-stimulation to enhance tumor
cell death, offering a potential improvement in outcomes for
recurrent cases.

WHY IT MATTERS
The decision relevance is cell quality, process control, scale-up

and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

“ Trispecific CAR-T Cells: CD19/CD20/CD22 Trial Results from OSUCCC

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment
to yield, phenotype, contamination control and traceability.
ACTION

Within 30 days, define critical quality attributes and
comparability before changing media, vessels or automation;
record the evidence and owner against PO6.

UNKNOWN

Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A12 | Media & materials | Research

FACT
CAR-T cell therapy has achieved its first regulatory approval for

a solid tumour with Satri-cel for gastric cancer in June 2026.
While blood cancer treatments are established, the field now

focuses on overcoming antigen escape, inflammatory toxicity,

WHY IT MATTERS
The decision relevance is cell quality, process control, scale-up

and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

and the immunosuppressive microenvironment of solid tumours.

CAR-T Cell Therapy: Solid Tumour Progress and 2026 Milestones

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment
to yield, phenotype, contamination control and traceability.
ACTION

Within 30 days, define critical quality attributes and
comparability before changing media, vessels or automation;
record the evidence and owner against PO7.

UNKNOWN

Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

AO03 | Bioprocess | Product adoption

FACT
Spanish researchers have developed a semi-automated,

GMP-compliant platform to produce clinical-grade extracellular
vesicles (EVs) from Wharton's jelly-derived mesenchymal
stromal cells (MSCs). The system integrates a stirred-tank
bioreactor with tangential flow filtration and automated
chromatography to ensure scalability and purity. This workflow
addresses critical bottlenecks in the clinical translation of
EV-based regenerative medicine.

WHY IT MATTERS

The decision relevance is cell quality, process control, scale-up
and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a

headline alone.

Wharton's Jelly EV Platform: GMP-Compliant Production Specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment

to yield, phenotype, contamination control and traceability.

ACTION
Within 30 days, define critical quality attributes and

comparability before changing media, vessels or automation;
record the evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A14 | Analytics & release | Pilot

FACT
The first surgical procedure using ReHeart, an iPS cell-derived

cardiac sheet, has been performed on a female patient in her
50s. Developed by Curopis, the technology received
conditional and time-limited approval in March and entered

insurance coverage on September 1.

WHY IT MATTERS
The decision relevance is cell quality, process control, scale-up

and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

m ReHeart iPS-derived cardiac sheets: First clinical surgery and timeline

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment
to yield, phenotype, contamination control and traceability.
ACTION

Within 30 days, define critical quality attributes and
comparability before changing media, vessels or automation;
record the evidence and owner against P09.

UNKNOWN

Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

A02 | Manufacturing scale | Pilot

FACT
Researchers have developed Alginate-methacrylate-RGD

microspheres (Alg-MR-MS) that integrate scalable cell
expansion and scaffold formation into a single platform. Human
adipose-derived stem cells on these microspheres showed a
~5-fold increase in metabolic activity over 7 days, providing a
viable path from biomanufacturing to tissue engineering.

WHY IT MATTERS

The decision relevance is cell quality, process control, scale-up
and release evidence. The signal should be tested at the
application and operating-system level, not accepted from a
headline alone.

Alg-MR-MS: Dual-crosslinkable microspheres for cell expansion

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, link media, sensors and equipment

to yield, phenotype, contamination control and traceability.

ACTION
Within 30 days, define critical quality attributes and

comparability before changing media, vessels or automation;
record the evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: scale effects, variability,

sterility, analytics, cost and regulatory comparability.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

Materials, equipment and
technology suppliers

Trading, investment and

legal teams

ROADMAP

define critical quality

attributes and comparability

before changing media,

vessels or automation

link media, sensors and
equipment to yield,
phenotype, contamination

control and traceability

Map scale effects,
variability, sterility,
analytics, cost and

regulatory comparability.

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Run production-like
qualification with explicit
acceptance and stop
criteria.

Create shared reliability,
process-window and
failure-analysis data with

customers.

Contract for capacity,
quality, change notice,
liability, alternatives and
exit.

OWNERS / GATES / DELIVERABLES

Build a portfolio and
architecture that can absorb
technology and supplier
changes.

Standardize interfaces,
traceability, lifecycle
support and recovery

services.

Diversify regional, technical
and customer concentration

risk.

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

NOW | 0-30 DAYS
Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

NEXT | 1-12 MONTHS
Joint qualification

Owner: R&D + supplier
Deliverable: process window and failure

data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO /NO-GO GATES

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system

conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported
G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating plan
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-15

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the translated

HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

AO01

A02

A03

A04

A0S

A06

AO7

A08

A09

A10

A11

A12

A13

A14

A15

PiggyBac CAR-T Engineering: Optimization of Delivery Strategies

Alg-MR-MS: Dual-crosslinkable microspheres for cell expansion

Wharton's Jelly EV Platform: GMP-Compliant Production Specs

Bioreactor Process Transfer: CFD Framework for Hydrodynamic

Design

Rocking Bioreactors: Shear Rate Analysis and HL-60 Cell Impact

PAK BioSolutions: Integrated Continuous AAV8 Purification Specs

Syntax Bio Cellgorithm: iPSC to Beta Cell Programming in 4 Days

Alcon: $550 Million Acquisition of Neurotech and Encelto Therapy

Trispecific CAR-T Cells: CD19/CD20/CD22 Trial Results from

osuccc

Celleo Larkem V40: Automated Vial Filling for Cell Therapy

Off-the-Shelf CAR T: Factors Shaping Allogeneic Therapy Success

CAR-T Cell Therapy: Solid Tumour Progress and 2026 Milestones

3D Cell Painting: Uppsala University's method for drug screening

ReHeart iPS-derived cardiac sheets: First clinical surgery and

timeline

DS-CAT Framework: Raman and NIR Fusion for Glucose Sensing
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FULL TITLES / FULL SOURCE URLS

https://doi.org/10.64898/2026.10.16.758153

https://doi.org/10.1088/1748-605x/aeb214

https://bioengineer.org/gmp-compliant-platform-turns-whartons-jelly-stem-cell

s-into-clinical-grade-extracellular-vesicles/

https://bioengineer.org/cfd-framework-maps-hydrodynamic-design-space-for-
bioreactor-process-transfer/

https://bioengineer.org/numerical-analysis-of-shear-rate-in-a-rocking-bioreact
or-and-its-impact-on-hl-60-lymphocytes/

https://finance.yahoo.com/healthcare/articles/pak-biosolutions-ibet-advance-i
ntegrated-160400566.html

https://finance.yahoo.com/healthcare/articles/syntax-bio-programs-stem-cells
-090000290.html

https://www.biopharminternational.com/view/alcon-550-million-neurotech-ma
ctel-cell-therapy

https://www.regmednet.com/first-in-human-trial-of-trispecific-car-t-cells-yields
-durable-responses-in-relapsed-lymphoma/

https://www.labonline.com.au/content/life-scientist/case-study/award-winning
-system-automates-vial-filling-for-cell-therapy-4 15635933

https://bioengineer.org/immune-rejection-and-cell-fitness-shape-success-of-o
ff-the-shelf-car-t-therapies/

https://bioengineer.org/car-t-cell-therapy-faces-its-next-test-solid-tumours-saf
er-designs-and-lower-costs/

https://www.drugtargetreview.com/news/3d-cell-painting-reveals-cancer-drug
-differences-missed-in-2d/2136801.article

https://news.yahoo.co.jp/articles/4c6cf15a9a3540fafce8bdeaa2f38ac120667
a84

https://www.genengnews.com/topics/bioprocessing/ramannir-spectra-improv
es-glucose-soft-sensing/
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#01 PiggyBac CAR-T Engineering: Optimization of
Delivery Strategies

Published October 19, 2026 bioRXxiv

| oveERVIEW

Researchers evaluated three piggyBac transposon delivery methods to optimize the
cost-effective manufacturing of CAR-T cells. The "ONE" plasmid system achieved the
highest gene delivery efficiency, while mRNA delivery reduced transgene copy

numbers.



| IN DEPTH

Key Findings

The study identifies that the "ONE" approach—a helper and donor one-plasmid system
—qgenerates CAR-T cells with the highest gene delivery efficiency without enrichment,
although this comes at the cost of lower cell viability and higher transgene copy
numbers. Conversely, the MRNA method, utilizing mRNA transposase with a DNA donor
plasmid, reduces transgene copy numbers but results in lower overall efficiency. Notably,
the use of autologous feeder enrichment completely overcomes the viability
shortcomings of the ONE approach while maintaining high efficiency and transgene copy

numbers.

Technical Details

The researchers performed a multi-objective optimization by testing three distinct

delivery strategies for the piggyBac transposon:

e CONV: A conventional two-plasmid system.
e ONE: A combined helper and donor one-plasmid system.

¢ MRNA: mRNA transposase combined with a DNA donor plasmid.

Each strategy was evaluated based on three primary metrics: transfection efficiency, cell

viability, and transgene copy number.

Background & Context

Chimeric antigen receptor (CAR)-T cell therapy is a revolutionary cancer
immunotherapy. However, traditional manufacturing relies on viral vectors to deliver
genetic material into host genomes. These conventional strategies face numerous
obstacles that have limited their widespread clinical application, prompting the search for

simpler and more cost-effective alternatives like the piggyBac transposon system.



Significance & Outlook

These results provide a technical foundation for a safer and more efficient manufacturing
process for piggyBac-engineered CAR-T cells. By clarifying the trade-offs between
efficiency, viability, and copy number across different delivery formats, this research
facilitates the selection of optimal methods for further technical refinement and clinical

scale-up.

Reference technology guide: Scale-Up: https://troy-technical.com/cell-culture-

technology-term-scale-up/

Source: https://doi.org/10.64898/2026.10.16.758153
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#02 Alg-MR-MS: Dual-crosslinkable microspheres for
cell expansion

Published October 20, 2026 Biomedical Materials Australia

| oveERVIEW

Researchers have developed Alginate-methacrylate-RGD microspheres (Alg-MR-MS)
that integrate scalable cell expansion and scaffold formation into a single platform.
Human adipose-derived stem cells on these microspheres showed a ~5-fold increase
in metabolic activity over 7 days, providing a viable path from biomanufacturing to

tissue engineering.



| IN DEPTH

Key Findings

The Alg-MR-MS system enables the expansion of human adipose-derived stem cells
with high viability and strong attachment. Experimental results demonstrate that cells
cultured on these microspheres exhibited a ~5-fold increase in metabolic activity over a

7-day period, performing comparably to 2D controls.

Technical Details

The Alg-MR-MS platform utilizes a sequential dual-crosslinking strategy to manage the
transition from cell expansion to scaffold stabilization. The technical workflow consists of

four primary stages:

« Fabrication: Microspheres are created via calcium-mediated ionic crosslinking.

o Expansion: Cells undergo three-dimensional expansion within a microcarrier culture

system.

+ Phase Change: Calcium chelation using sodium citrate triggers a controlled phase

change, allowing for efficient cell recovery while preserving phenotype and viability.

 Stabilization: Photocrosslinking is applied to form a stable, cell-laden hydrogel

suitable for tissue engineering and bioprinting.

Background and Context

Tissue engineering requires expanding cell populations to clinically relevant numbers,
typically achieved using microcarrier-based bioreactors due to their high surface area-to-
volume ratio. However, conventional non-dissolvable carriers often require harsh
mechanical or enzymatic detachment, which can compromise cell integrity. While some
dissolvable carriers exist, most are limited to harvesting and lack the functionality

required for downstream tissue engineering applications.



Significance and Outlook

By integrating expansion, dissolution, and structural stabilization into one system, Alg-
MR-MS bridges the gap between biomanufacturing and functional tissue engineering.
Compared to other dissolvable carriers, this system offers a simplified single-step
fabrication process, rapid phase transition, and efficient expansion capabilities,

facilitating the delivery of cells into stable scaffolds for implantation.

Reference technology guide: Scale-Up: https://troy-technical.com/cell-culture-

technology-term-scale-up/

Source: https://doi.org/10.1088/1748-605x/aeb214
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#03 Wharton's Jelly EV Platform: GMP-Compliant
Production Specs

Published October 16, 2026 BIOENGINEER.ORG A1~

| oveERVIEW

Spanish researchers have developed a semi-automated, GMP-compliant platform to
produce clinical-grade extracellular vesicles (EVs) from Wharton’s jelly-derived
mesenchymal stromal cells (MSCs). The system integrates a stirred-tank bioreactor
with tangential flow filtration and automated chromatography to ensure scalability and
purity. This workflow addresses critical bottlenecks in the clinical translation of EV-

based regenerative medicine.



| IN DEPTH

Key Findings

The researchers successfully validated a complete production chain that transforms
Wharton'’s jelly-derived MSCs into clinical-grade EVs. The process yielded a mean
particle concentration of 2.01 x 10" particles per milliliter with a median size of 146.2
nanometers. Functional potency was confirmed via CD73 enzymatic activity, which
catalyzes the conversion of proinflammatory AMP into anti-inflammatory adenosine, and

the inhibition of stimulated T cell proliferation.

Technical Details

The upstream process utilizes a single-use 0.5-liter stirred-tank bioreactor with GMP-
grade polystyrene microcarriers and a chemically defined, serum-free medium. Over
seven days, cells expanded from 1.8 x 10" to an average of 7.1 x 107, maintaining
viability above 70 percent. To monitor metabolic activity and compensate for cell-
microcarrier aggregates, the team used lactate levels as a surrogate for cell

enumeration.
Downstream processing consists of two primary stages:

o Concentration: Tangential flow filtration (TFF) using a 750-kDa hollow-fiber cartridge
achieved a volumetric concentration factor of approximately 31 and a protein

concentration factor of about 16.

o Purification: Automated size-exclusion chromatography (SEC) via an AKTA go
system with two HiLoad Superdex 200 columns. A predefined UV threshold of 10

mAU triggered the automatic collection of EV-enriched fractions.

Final quality attributes were verified using bead-based flow cytometry for tetraspanins
(CD9, CD63, CD81) and MSC markers (CD90, CD105, HLA-ABC), and cryogenic

transmission electron microscopy to confirm bilayer-enclosed vesicles.



Background & Context

EVs are nanosized, lipid-enclosed particles that offer advantages over whole cells,
including a lack of tumor formation and lower immunogenicity. While MSC-derived EVs
show promise for treating ischemic injury after myocardial infarction, clinical translation
has been hindered by a lack of standardized, scalable, and regulatory-compliant

manufacturing processes.

Significance & Outlook

By eliminating animal-derived components and implementing semi-automation, this
platform reduces contamination risks and operator-introduced variability. The
microcarrier-based bioreactor configuration specifically supports future scale-out,

providing a viable roadmap for the commercial production of EV-based therapeutics.

Reference technology guide: GMP: https://troy-technical.com/cell-culture-technology-

term-gmp/

Reference technology guide: Chromatography: https://troy-technical.com/cell-culture-

technology-term-chromatography/

Source: https://bioengineer.org/gmp-compliant-platform-turns-whartons-jelly-stem-cells-into-clinical-

grade-extracellular-vesicles/
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#04 Bioreactor Process Transfer: CFD Framework for
Hydrodynamic Design

Published October 17, 2026  Bioengineer.org (Applied Microbiology and Biotechnology) South

Korea

| OVERVIEW

Researchers at Yonsei University developed a CFD framework using the lattice
Boltzmann method to map a shared hydrodynamic design space across stirred-tank,
1-D rocking, and orbital-rocking bioreactors. By utilizing power dissipation per unit
volume (Pd/V) as a platform-independent metric, the team demonstrated that CHO
cell productivity and product quality remain consistent across different platforms. This
quantitative approach reduces the reliance on costly trial-and-error experiments

during process transfer.



| IN DEPTH

Key Findings

The study confirms that biopharmaceutical processes can be transferred across
fundamentally different bioreactor platforms without compromising product quality. Fed-
batch CHO cell cultures producing monoclonal antibodies showed comparable viable
cell density, productivity, and metabolite profiles across a 2-liter stirred-tank reactor
(STR), a 1-D rocking bioreactor (RM20), and an orbital-rocking system (CELBIC50).
Product quality attributes, verified via CE-SDS and CZE, remained structurally

equivalent across all three systems.

Technical Details

To enable comparison, the team proposed power dissipation per unit volume (Pd/V) as a
common currency for energy input, replacing the impeller-based P/V metric which is
inapplicable to rocking systems. The CFD framework employed the lattice Boltzmann
method (LBM) and large eddy simulation (LES) to resolve turbulent flow structures on

GPUs. The analysis focused on three parameters: Pd/V, shear stress, and mixing time.

o Orbital-rocking (CELBIC50): Exhibited a mean shear stress of 0.012 Pa and a

mixing time of 80.9 seconds.

¢ 1-D rocking (RM20): Exhibited a mean shear stress of 0.019 Pa and a mixing time of
146.6 seconds.

The simulations revealed that STRs create localized high-energy zones, whereas

rocking systems distribute energy more uniformly through wave motion and sloshing.

Background & Context

Biopharmaceutical manufacturing utilizes diverse mixing methods depending on cost
and scalability needs. However, moving a process between an STR and a rocking
system has traditionally relied on guesswork because there was no quantitative way to
compare how energy is dissipated into the culture. This lack of a shared metric often

leads to expensive empirical cycles of trial-and-error.



Significance & Outlook

By creating a multi-constraint design space, engineers can now identify operating
regions that satisfy hydrodynamic constraints across different reactor types. This
framework minimizes the extensive empirical experimentation currently required for
process transfer, potentially accelerating the development of new therapies by saving

time, materials, and labor.

Reference technology guide: Scale-Up: https://troy-technical.com/cell-culture-

technology-term-scale-up/

Source: https://bioengineer.org/cfd-framework-maps-hydrodynamic-design-space-for-bioreactor-process-
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#05 Rocking Bioreactors: Shear Rate Analysis and HL-
60 Cell Impact

Published October 19, 2026
2N

Bioengineer.org (Applied Microbiology and Biotechnology) R—>

| OVERVIEW

Localized microzones in rocking bioreactors can exceed lethal shear thresholds by
more than an order of magnitude, despite low average shear rates. Research shows
HL-60 lymphocytes disintegrate at shear rates above 1500 s™, highlighting a critical

trade-off between mixing intensification and cell viability.



| IN DEPTH

Key Findings

Numerical and experimental analysis reveals that while average shear rates in rocking
disposable bioreactors remain below 22.5 s™, localized maximum shear rates can soar
past 30,000 s™ under intensified rocking conditions. This creates "hydrodynamic
hotspots" that far exceed the lethal threshold of 1500 s™ identified for HL-60
lymphocytes. Consequently, cells passing through these microzones—specifically near
bag walls, wave crests, or the gas-liquid interface—face mechanical destruction of the

lipid bilayer.

Technical Details

Researchers from Warsaw University of Technology utilized a two-dimensional
Computational Fluid Dynamics (CFD) model employing the Volume of Fluid method to
track the interface between the liquid medium and gas headspace. The model's
predictive accuracy was validated against experimental mixing time measurements,

showing an absolute mean percentage difference of 29.2 percent.

To establish the biological limits, a rotational rheometer was used to expose HL-60

lymphocytes to controlled shear. The findings include:
* 1000 s™: Cell viability begins to decline as membranes rupture.

» 1500 s™: Total disintegration of cells occurs.

» Verification: Membrane damage was confirmed by measuring elevated lactate

dehydrogenase (LDH) activity in the culture supernatant.

Background & Context

Rocking disposable bioreactors are preferred for shear-sensitive animal cell cultures,
such as lymphocytes and stem cells, because they avoid the impeller-driven turbulence
of stirred tanks. HL-60 cells, a human promyelocytic leukemia cell line, were used as a

model for lymphocyte-like cells due to their sensitivity to hydrodynamic stress.



Significance & Outlook

The study identifies a fundamental trade-off: the higher rocking angles and frequencies
required to improve oxygen transfer and mixing intensification simultaneously generate
lethal shear zones. This has significant implications for the biopharmaceutical
manufacturing of viral vectors and cell therapies. The developed computational
framework allows engineers to simulate shear rate distributions to optimize rocking
parameters and guide the scale-up of disposable systems by predicting the impact of

bag geometry and liquid volume.

Reference technology guide: Scale-Up: https://troy-technical.com/cell-culture-

technology-term-scale-up/
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#06 PAK BioSolutions: Integrated Continuous AAVS8
Purification Specs

Published October 22, 2026 PR Newswire (Yahoo Finance) USA

| oveERVIEW

PAK BioSolutions and iBET have demonstrated a continuous purification process for
AAVS that achieves 79% full-capsid enrichment over 12 hours of operation. The
system integrates capture and polishing stages to match the product quality of
established batch processes. This advancement addresses the need for higher

throughput in the commercialization of in vivo gene therapies.



| IN DEPTH

Key Findings

The integrated continuous purification of adeno-associated virus serotype 8 (AAV8)
achieved a final full-capsid enrichment of 79%, increasing from 34% after the initial
affinity capture. Over 12 hours of reproducible, stable cycle-to-cycle operation, the
process recovered 44% of vector genomes from feed to final pool. Impurity reduction
was significant, with dsDNA reduced to below the assay detection limit after capture and

host cell protein reduced to below the detection limit after polishing.

Technical Details

The study, published in Separation and Purification Technology, utilized the PAK PD™
Process Development Scale Continuous Purification System. The researchers
implemented a cyclic integrated capture—polishing chromatography workflow combining
AAVX affinity capture with Mustang® Q anion-exchange membrane polishing. The
system employed two alternating columns at each step; while one column loaded, the
other underwent elution and regeneration. Automation coordinated the column switching,
inline dilution of the capture eluate, and the transfer to the polishing stage, allowing both

steps to operate in parallel.

Background and Context

AAV vectors are critical for in vivo gene therapy, but increasing clinical adoption and
higher dosing requirements have placed pressure on downstream processing. While
process intensification has previously been limited to individual continuous steps paired
with batch polishing, this study integrates both into a single continuous process. The
final full-capsid content of 79% is consistent with the 68—81% range reported for batch

anion-exchange polishing of AAV8.

Significance and Outlook

The results indicate that batch AAV purification workflows can be translated into an
integrated continuous format through defined process adaptation without requiring
bespoke system engineering. This builds on PAK BioSolutions' previous work with
monoclonal antibodies (mAbs), including a 14-day integrated continuous run with
AstraZeneca. The technology is scalable across the PAK product line, from the benchtop
PAK PD™ to the PAK Pilot™ and the commercial PAK K-Series™.



Reference technology guide: Scale-Up: https://troy-technical.com/cell-culture-

technology-term-scale-up/
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#07 Syntax Bio Cellgorithm: iPSC to Beta Cell
Programming in 4 Days

Published October 21, 2026  Business Wire (Yahoo Finance) USA

| OVERVIEW

Syntax Bio has demonstrated the ability to differentiate human induced pluripotent
stem cells (iPSC) into pancreatic beta cells within four days using its Cellgorithm
platform. By utilizing CRISPR activation to mimic human development, the company

aims to eliminate production bottlenecks for type 1 diabetes cell therapies.



| IN DEPTH

Key Findings

Syntax Bio presented research at the ISSCR iPSC 20th Anniversary Symposium in
Kyoto, Japan, showing that its Cellgorithm platform can program human iPSCs toward
pancreatic beta cells in four days. The company has completed the screening and
selection milestones (Aim 1) of its pancreatic beta cell program, supported by funding
from Breakthrough T1D. The project is now moving into Aim 2, which focuses on
optimization, process development for scalable manufacturing, and preclinical evaluation

in collaboration with Mayo Clinic.

Technical Details

The Cellgorithm platform employs CRISPR activation (CRISPRa) to trigger the cell's
own genes without editing or cutting the genome. This process mimics human
development by activating genes in a specific sequence and timing via a single delivery
of transient DNA instructions. To achieve these results, researchers tested over 170
Cellgorithm variants across three screens, utilizing 29 pancreatic lineage genes. Each

variant activated up to 10 genes in five or fewer timed steps.

Analysis via protein expression and single-cell RNA sequencing confirmed that specific
cells reached endocrine precursor and pancreatic beta-like states within the four-day
window. The research also identified "gridlocks," where cells stalled at intermediate

stages despite receiving instructions for later stages.

Background & Context

The findings were shared during an oral presentation and poster (Poster 288) titled
"Cellgorithms: Programming Human iPSC Differentiation With Modular, Time-Resolved
CRISPRa Cascades," delivered by co-founder and CSO Ryan Clarke on October 21,
2026. The platform is designed to replace traditional, labor-intensive differentiation
processes that typically take months with a programmable approach that takes days or

weeks.



Significance & Outlook

Each program generated by the platform maps the human cell lineage tree, creating
compounding data that improves the platform's ability to predict efficient paths to desired
cell states. Syntax Bio intends to apply these insights to every cell type it programs,
aiming to create a scalable, reliable manufacturing process for regenerative medicines,

specifically targeting transformative treatments for type 1 diabetes.

Reference technology guide: Scale-Up: https://troy-technical.com/cell-culture-

technology-term-scale-up/
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#08 Alcon: $550 Million Acquisition of Neurotech and
Encelto Therapy

Published October 22, 2026 BioPharm International USA

| OVERVIEW

Alcon has acquired Neurotech Pharmaceuticals for $550 million to integrate Encelto,
the only FDA-approved treatment for idiopathic macular telangiectasia type 2

(MacTel). The deal adds an encapsulated cell therapy that slows photoreceptor loss,
targeting an estimated 25,000 diagnosed patients in the US.



| IN DEPTH

Key Findings

Alcon announced the acquisition of Neurotech Pharmaceuticals on October 20, 2026, for
an upfront payment of $550 million, with additional contingent payments tied to
commercial milestones. The primary asset acquired is revakinagene taroretcel-lwey
(Encelto), an encapsulated cell therapy for adults with idiopathic macular telangiectasia
type 2 (MacTel). Alcon expects the transaction to be modestly accretive to net sales
growth, though it may slightly dilute core diluted earnings per share in 2027 before

becoming accretive thereafter.

Technical Details

Encelto is a cell-based gene therapy that utilizes a semipermeable capsule containing
allogeneic retinal pigment epithelium cells. These cells are genetically engineered to
continuously release recombinant human ciliary neurotrophic factor, a protein designed
to protect retinal cells and reduce photoreceptor loss. The device is surgically implanted

intravitreally.

The therapy's efficacy was evaluated in two randomized, sham-controlled phase 3 trials
(NTMT-03-A and NTMT-03-B) involving 228 participants over 24 months. The primary

endpoint was the rate of ellipsoid zone loss:
e NTMT-03-A: Loss was 0.075 mm? in treated eyes vs 0.166 mm? in sham eyes
(p<.001), representing a 54.8% reduction.

e NTMT-03-B: Loss was 0.111 mm? in treated eyes vs 0.160 mm? in sham eyes

(p=.02), representing a 30.6% reduction.

The National Eye Institute noted that results for retinal sensitivity and reading speed

were mixed across the two trials.



Background & Context

MacTel is a bilateral, neurodegenerative retinal disease causing progressive central
vision loss and retinal blood vessel changes. Alcon estimates that 25,000 patients in the
US are diagnosed with the condition, with 2,000 to 3,000 new diagnoses annually.
Encelto received FDA approval on March 5, 2025, following priority review and orphan
drug designation, filling a significant unmet need as the first approved treatment for the

disease.

Significance & Outlook

The acquisition integrates Neurotech's cell therapy platform with Alcon's global clinical
expertise and commercial reach. However, limitations include the requirement for
surgical implantation and inconsistent functional outcomes across phase 3 trials. Alcon

has not yet disclosed a timeline for seeking approval outside the United States.

Source: https://www.biopharminternational.com/view/alcon-550-million-neurotech-mactel-cell-therapy
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#09 Trispecific CAR-T Cells: CD19/CD20/CD22 Trial
Results from OSUCCC

Published October 20, 2026 RegMedNet USA

| OVERVIEW

A first-in-human Phase | trial has demonstrated that trispecific CAR-T cells targeting
CD19, CD20, and CD22 induce durable responses in patients with relapsed B-cell
lymphoma. The construct incorporates OX40 co-stimulation to enhance tumor cell

death, offering a potential improvement in outcomes for recurrent cases.



| IN DEPTH

Key Findings

A Phase | trial led by The Ohio State University Comprehensive Cancer Center — James
(OSUCCC) has shown that a trispecific CAR construct yields durable responses in
patients suffering from relapsed B-cell lymphoma. This first-in-human study indicates a

potential pathway to improve clinical outcomes for patients with recurrent disease.

Technical Details

The therapeutic approach utilizes a trispecific CAR-T cell design that simultaneously
targets three different antigens: CD19, CD20, and CD22. A critical technical feature of
this construct is the integration of OX40 co-stimulation. According to Sumithira Vasu, the
first and corresponding author from OSUCCC — James, this marks the first time a CAR
T-cell clinical trial has employed OX-40 to enhance the biological process and improve

the efficiency of tumor death.

Background & Context

The trial was conducted to address the challenges associated with relapsed B-cell
lymphoma, where traditional treatments may fail or where tumor escape occurs. By
targeting three antigens instead of one or two, the trispecific approach aims to provide a

more robust response against the malignancy.

Significance & Outlook

The use of OX40 co-stimulation to augment the CAR-T cell response represents a novel
mechanism for increasing the efficacy of these therapies. The durable responses
observed in this Phase | trial suggest that the combination of multi-antigen targeting and
specific co-stimulatory signaling may provide a more effective treatment option for

patients with recurrent B-cell lymphoma.

Source: https://www.regmednet.com/first-in-human-trial-of-trispecific-car-t-cells-yields-durable-responses-

in-relapsed-lymphoma/
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#10 Celleo Larkem V40: Automated Vial Filling for Cell

Therapy

Published October 22, 2026 Lab+Life Scientist Australia

| oveERVIEW

Celleo's Larkem V40 has won a 2026 Australian Good Design Award for automating
the vial filling process in cell therapy manufacturing. The system reduces filling time
for 40 vials from half a day to approximately eight minutes while enabling operation in
lower-grade cleanrooms. This automation addresses critical bottlenecks in the

production of autologous treatments like CAR-T.



| IN DEPTH

Key Findings

The Larkem V40 is a closed vial filling system designed to eliminate the manual
bottlenecks associated with cell therapy production. By automating the filling process
within a sealed, single-use kit, the system can fill up to 40 vials in approximately eight
minutes. This represents a significant time reduction compared to manual batch

processing, which typically takes half a day.

Technical Details

The system operates by evacuating air from a closed set containing the vials and then
displacing the vacuum with fluid to ensure precise and consistent volumes. Because the
cells remain within a sealed kit and are never exposed to open air, the process can be
conducted in lower-grade cleanrooms rather than the costly, high-grade specialized
suites usually required for manual pipetting. The system's design, including the high-
definition user interface and single-use packaging, was developed based on over one

hundred interviews with scientists and operators.

Background & Context

Cell therapies, such as CAR-T treatments for leukaemia, lymphoma, and multiple
myeloma, are predominantly autologous, meaning they are built from a patient's own
cells. This requirement makes every dose a unique manufacturing run. Traditionally,
vials are drawn and pipetted by hand in stringent cleanrooms, a process that is slow,

prone to variability, and risks sterility compromises.



Significance & Outlook

Two independent evaluations published this year validate the system's performance.
Cell and Gene Therapy Catapult tested the Larkem V40 for iPSC cell banking in
Edinburgh, finding no statistical differences between five replicate runs and results
equivalent to manual operations regarding cell viability, concentration, and pluripotency.
Additionally, CCRM Nordic evaluated the system for CAR-T workflow QC sample
provision in Gothenburg, reporting increased volume filling accuracy compared to
manual methods while maintaining equivalent potency and phenotype. These results

suggest the platform can reduce batch failure rates and improve patient access to life-
saving therapies.

Source: https://www.labonline.com.au/content/life-scientist/case-study/award-winning-system-automates-

vial-filling-for-cell-therapy-415635933
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#11 Off-the-Shelf CAR T: Factors Shaping Allogeneic
Therapy Success

Published October 18, 2026 BIOENGINEER.ORG USA

| oveERVIEW

Researchers at The University of Texas MD Anderson Cancer Center identified
immune rejection and intrinsic cell fithess as the two decisive factors determining the
success of off-the-shelf CAR T cell therapies. The findings explain why donor-derived
treatments produce varying results across patients and provide a framework for

optimizing donor selection and patient screening.



| IN DEPTH

Key Findings

The study identifies two primary determinants of efficacy for allogeneic CAR T cell
therapies: the patient's immune system's tendency to reject donor-derived cells and the
intrinsic biological fitness of the engineered cells. Data indicate that patients with poor
therapeutic cell expansion exhibited significantly higher levels of anti-donor immune
responses, while those with successful expansion showed little evidence of immune

rejection.

Technical Details

The research focused on patients with relapsed or refractory large B-cell lymphoma
treated with cemacabtagene ansegedleucel (cema-cel), an investigational off-the-shelf
CAR T therapy. Using molecular and immune analyses, the team tracked the behavior of
infused cells and the host's response. The results revealed that pre-existing immunity
can trigger a "hidden immunological battle," eliminating infused cells before they can

multiply and persist long enough to destroy cancer cells.

Beyond host rejection, the researchers found that "cell fithess" varies across different
donor-derived products. Certain CAR T cell populations consistently demonstrated a
superior ability to multiply, persist, and destroy cancer cells regardless of the specific

manufacturing batch or cancer type.

Background & Context

Conventional CAR T therapies are autologous, meaning they are manufactured from a
patient's own T cells. While effective, this process is complex and takes weeks, which is
often too slow for patients with aggressive disease. Allogeneic, or "off-the-shelf,"
therapies use healthy donor cells manufactured in advance to allow for immediate
delivery. However, these face the biological challenge of being recognized as foreign by

the patient's immune system, similar to organ transplant rejection.



Significance & Outlook

These insights provide a roadmap for improving allogeneic therapy in two directions.
Clinically, the framework allows for the identification of patients prone to rejection before
treatment begins, enabling personalized interventions. From a manufacturing
perspective, the findings suggest that optimizing donor selection and production

methods can enrich the final products for higher biological fitness.

Source: https://bioengineer.org/immune-rejection-and-cell-fitness-shape-success-of-off-the-shelf-car-t-

therapies/
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#12 CAR-T Cell Therapy: Solid Tumour Progress and
2026 Milestones

Published October 16, 2026 BIOENGINEER.ORG USA

| oveERVIEW

CAR-T cell therapy has achieved its first regulatory approval for a solid tumour with
Satri-cel for gastric cancer in June 2026. While blood cancer treatments are
established, the field now focuses on overcoming antigen escape, inflammatory

toxicity, and the immunosuppressive microenvironment of solid tumours.



| IN DEPTH

Key Findings

Satri-cel has become the first regulator-approved CAR-T-cell therapy for a solid tumour,
approved by China’s National Medical Products Administration in June 2026 for
CLDN18.2-positive, HER2-negative advanced gastric cancer. In the randomised Phase
[ CT041-ST-01 trial, Satri-cel increased median progression-free survival from 1.77 to
3.25 months compared to physician’s-choice treatment in heavily pretreated gastric and

gastro-oesophageal junction cancer.

Technical Details

To combat relapse caused by antigen escape, three architectural strategies for multi-

antigen targeting are being developed:

* Pooled approaches: Administering two separate monospecific products (e.g., CD19-
and CD22-directed cells).

» Bicistronic dual-CAR T cells: A single cell carrying two independent receptors (OR-

gate), which provides uniform coverage but increases genetic payload.

 Tandem CARs: Fusing two binding domains into one receptor chain, though

performance is sensitive to linker flexibility and steric hindrance.

Receptor evolution has progressed through four generations: first-generation (CD3¢
only), second-generation (adding CD28 or 4-1BB costimulation), third-generation (two
costimulatory domains), and fourth-generation "armoured" CARs, which include

inducible transgenes like IL-12 or IL-18 to remodel the tumour microenvironment.

Background & Context

While products like tisagenlecleucel and axicabtagene ciloleucel have treated blood
cancers, solid tumours present harder challenges. Previous trials in glioblastoma
(EGFRVIII) and lung tissue (HERZ2) highlighted issues such as rapid antigen loss, on-
target off-tumour toxicity, and the presence of a dense desmoplastic stroma. The solid
tumour microenvironment is further complicated by TGF-3, IL-10, and adenosine, which

drive cell exhaustion via PD-1, TIM-3, and LAG-3 receptors.



Significance & Outlook

The approval of Satri-cel serves as a proof of principle for treating solid tumours, though
challenges remain regarding antigen density and the frequency of grade 3 or worse
adverse events. The future of the field depends on integrating receptor design with
biomarker science, engineering, and health economics to reduce prohibitive costs and

manufacturing bottlenecks.

Source: https://bioengineer.org/car-t-cell-therapy-faces-its-next-test-solid-tumours-safer-designs-and-

lower-costs/
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#13 3D Cell Painting: Uppsala University's method for
drug screening

Published October 21,2026  Drug Target Review X7 x—7 >

| oveERVIEW

Researchers at Uppsala University have developed a 3D Cell Painting method that
distinguishes drug effects missed by conventional 2D cultures. By analyzing single
cells within 3D spheroids, the team identified divergent mechanisms of action

between 5-fluorouracil and olaparib, improving early-stage drug activity assessment.



| IN DEPTH

Key Findings

The 3D Cell Painting method successfully revealed striking differences in how cancer
cells respond to drugs that appeared nearly identical in 2D screenings. Specifically,
among 52 tested compounds, the researchers found that the chemotherapy drug 5-
fluorouracil and the PARP inhibitor olaparib produced indistinguishable morphological
profiles in 2D cultures but showed clearly distinguishable effects in 3D spheroids when

analyzed at the single-cell level.

Technical Details

To overcome the limitations of 2D layers, the Uppsala team grew colorectal cancer cells

as small three-dimensional spheroids. The process involved several technical steps:

o Transparency: A clearing solution containing sugar and glycerol was used to make
spheroids transparent, enabling the imaging of individual cells throughout the

structures.

¢ Imaging: Fluorescent dyes were used to highlight the nucleus, mitochondria, and

cytoskeleton to measure changes in cell morphology.

* Analysis: Thousands of morphological features were extracted from individual cells.
This avoided the loss of detail that occurs when 3D samples are collapsed into a

single picture or when measurements are averaged across entire spheroids.

Further analysis showed that 5-fluorouracil was more effective at preventing cell division
and caused less DNA damage than olaparib, a response linked to stronger activation of

the p53 pathway.

Background & Context

Cell Painting is a high-content imaging technique used in drug discovery to identify
changes in cellular structures. While widely used, it has traditionally relied on 2D
cultures, which fail to fully reproduce the organization of cells in actual tissues. The
Uppsala team sought to maintain single-cell detail while testing multiple drugs

simultaneously.



Significance & Outlook

The method was tested in collaboration with AstraZeneca to verify reproducibility outside
the original laboratory. While the study used two laboratory cancer cell lines, the findings
suggest 3D Cell Painting can provide critical data on compound activity and mechanisms
of action. The researchers intend to extend this technique to more complex models,

such as patient-derived organoids.

Source: https://www.drugtargetreview.com/news/3d-cell-painting-reveals-cancer-drug-differences-missed-
in-2d/2136801.article
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#14 ReHeart iPS-derived cardiac sheets: First clinical
surgery and timeline

Published October 21, 2026 MBS—=1—X(Yahoo!=1—X#&{) Japan

| oveERVIEW

The first surgical procedure using ReHeart, an iPS cell-derived cardiac sheet, has
been performed on a female patient in her 50s. Developed by Curopis, the
technology received conditional and time-limited approval in March and entered

insurance coverage on September 1.



| IN DEPTH

Key Findings

A female patient in her 50s has become the first person to undergo surgery using
"ReHeart," a cardiac sheet derived from iPS cells. In a press conference held on
October 21 in Osaka, the patient reported that her postoperative recovery is proceeding

smoothly and confirmed her discharge date for October 22.

Technical Details

ReHeart was developed by Curopis, a venture company originating from Osaka
University. The surgical procedure involves applying the cardiac sheets directly to the
heart through a small incision in the chest. This minimally invasive approach is designed
to reduce the physical burden on the patient while aiming to improve the condition of

patients suffering from severe heart failure.

Background and Context

The regulatory path for ReHeart included a conditional and time-limited approval for
manufacturing and sales granted in March. Following this approval, the treatment
became eligible for insurance coverage starting September 1. The surgery was

performed by Yoshiyuki Sawa, the President of Osaka Police Hospital.

Significance and Outlook

The successful completion of this initial surgery marks the beginning of the practical
application phase for iPS-derived cardiac sheets. To move toward full approval, Curopis
has established a clinical goal to collect a total of 75 cases within the next seven years.
The patient expressed high expectations for the treatment, stating her desire to return to

daily activities and hobbies, such as walking her dog.

Source: https://news.yahoo.co.jp/articles/4c6cf15a9a3540fafce8bdeaa2f38ac120667a84

Collected: October 24, 2026 | Automated Research System (Al)


https://news.yahoo.co.jp/articles/4c6cf15a9a3540fafce8bdeaa2f38ac120667a84

#15 DS-CAT Framework: Raman and NIR Fusion for
Glucose Sensing

Published October 21, 2026  Genetic Engineering & Biotechnology News USA

| oveERVIEW

A new multimodal soft-sensing framework using a dual-stream, cross-attention
transformer (DS-CAT) architecture has achieved 99% variance explanation in
glucose concentration. By fusing Raman and NIR spectroscopy, the system provides
high-frequency, low-latency measurements suitable for in-line applications. This

advancement supports the transition from fed-batch fermentation toward continuous
bioprocessing.



| IN DEPTH

Key Findings

The DS-CAT framework demonstrated high accuracy in glucose monitoring, explaining
99% of the variation in true glucose concentration. The model achieved a root mean
square error of 1.09 g/L and a mean absolute error of 0.89 g/L, figures that the
researchers state are consistent and sufficient for effective feed control. These results

remained stable throughout five-fold validation.

Technical Details

The system integrates two distinct spectroscopic modalities to overcome individual
limitations: Raman spectroscopy provides specific chemical fingerprints, while near-
infrared (NIR) spectroscopy offers broad spectral coverage. The development team,
including Xiwei Tian of East China University of Science and Technology and Yinlan
Ruan of Guilin University of Electronic Technology, encoded these modalities separately

before merging them via the DS-CAT architecture.

The model was tested using 142 preprocessed, synchronized Raman-NIR records.
Sensitivity analysis identified the 1122-1335 cm-1 interval, associated with carbohydrate
vibrational modes, as the area of strongest prediction sensitivity. Furthermore, the DS-
CAT framework outperformed four industry-standard modeling approaches under the

same evaluation protocol:

Partial least squares regression

Gradient boosting regression trees

Convolutional neural networks

Temporal convolutional networks

Background & Context

Accurate glucose monitoring has long been a bottleneck in fed-batch fermentation. This
is particularly critical as biopharmaceutical manufacturers move toward hybrid and
continuous bioprocessing for advanced therapeutics. Existing commercial off-line
sensors typically cannot provide the high-frequency, low-latency measurements required

for real-time processing controls.



Significance & Outlook

The ability of the DS-CAT approach to reduce noise and drift while enhancing sensitivity
allows for more reliable insights into critical parameters in closed-loop mammalian and

microbial fermentation. By providing online-compatible soft sensing, this technology may
serve as a key element in the rational transition from traditional fed-batch fermentation to

continuous manufacturing.

Source: https://www.genengnews.com/topics/bioprocessing/ramannir-spectra-improves-glucose-soft-

sensing/
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