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This Week in 90 Seconds

EXECUTIVE SUMMARY

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

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

decisions.

SIGNAL 01 | CELL LINE
HSPC Gene Therapy: Automated
Manufacturing via CCR5 Integration

Researchers have demonstrated a fully automated,
high-throughput manufacturing platform for hematopoietic
stem and progenitor cell (HSPC) gene therapy.

SIGNAL 02 | MEDIA & MATERIALS

Mm 3D-HaeMan: 3D Co-culture Platform
for Human Colon Modeling

Researchers from Catholic University of Korea and Ewha
Womans University developed Mm 3D-HaeMan, a 3D
co-culture platform that simulates the human colon
environment to study interactions between host cells and
anaerobic microbes.

SIGNAL 03 | BIOPROCESS
Organoid Cell Therapy: South Korea's
First Quality and Non-clinical Guidelines

The Ministry of Food and Drug Safety (MFDS) of South Korea
has issued the world's first specific guidelines for the quality

and non-clinical evaluation of organoid-based cell therapies.

SIGNAL 04 | ANALYTICS & RELEASE
N-GLYcanyzer: Impact of Process
Parameters on Trastuzumab Glycoforms

Researchers utilized the N-GLYcanyzer process analytical
technology (PAT) to monitor N-glycosylation in a
Trastuzumab biosimilar microperfusion process.

DECISION

operating conditions.

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

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

PO 1 SOURCE-BOUND CONDITION
Researchers have demonstrated a fully automated, high-throughput manufacturing

A0l platform for hematopoietic stem and progenitor cell (HSPC) gene therapy.

SOURCE-BOUND CONDITION
Poz Researchers from Catholic University of Korea and Ewha Womans University developed
Mm 3D-HaeMan, a 3D co-culture platform that simulates the human colon environment to
study interactions between host cells and anaerobic.

SOURCE-BOUND CONDITION
The Ministry of Food and Drug Safety (MFDS) of South Korea has issued the world's first
specific guidelines for the quality and non-clinical evaluation of organoid-based cell

therapies.
P04 SOURCE-BOUND CONDITION
Researchers utilized the N-GLYcanyzer process analytical technology (PAT) to monitor
A04 N-glycosylation in a Trastuzumab biosimilar microperfusion process.
P SOURCE-BOUND CONDITION
05 Extended contact times on AAV affinity resins trigger serotype-specific yield losses and shift
A08 capsid protein composition while substantially improving impurity clearance.

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.

Troy Technical | Cell Culture Technology | cutoff 2026-11-06 03



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

Researchers have
demonstrated a fully
automated, high-throu
ghput manufacturing
platform for
hematopoietic stem
and progenitor.

Media &
materials

P02/PO7

Researchers from
Catholic University of
Korea and Ewha
Womans University
developed Mm
3D-HaeMan, a 3D
co-culture platform.

Bioprocess
P03/P08

The Ministry of Food
and Drug Safety
(MFDS) of South Korea
has issued the world's
first specific
guidelines for the
quality.

Analytics &
release
P04/P09

Researchers utilized
the N-GLYcanyzer
process analytical
technology (PAT) to
monitor N-glycosylatio
nin a Trastuzumab.

Manufacturin

g scale
P05/P10

Extended contact
times on AAV affinity
resins trigger
serotype-specific yield
losses and shift capsid
protein composition.

EVIDENCE REQUIRED AT EACH HANDOFF

Cell line to Media & materials

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck scale effects, variability, sterility, analytics, cost and regulatory comparability.

Media & materials to Bioprocess Transfer test conditions, acceptance criteria, failure data, owner and decision date.

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

Bioprocess to Analytics & release Transfer test conditions, acceptance criteria, failure data, owner and decision date.

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

Analytics & release to Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Manufacturing scale 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

PO1 HSPC Gene Therapy: Automated
Next decision locus (categories) Manufacturing via CCR5 Integration
System / adoption | cue: Integration

Mm 3D-HaeMan: 3D Co-culture
Platform for Human Colon Modeling
System / adoption | cue: Platform

P02

Organoid Cell Therapy: South
Korea's First Quality and
Non-clinical Guidelines

System / adoption | cue: clinical

P03

Business / rules

N-GLYcanyzer: Impact of Process
Parameters on Trastuzumab
Glycoforms

Tech / process | cue: no
system/business cue

P04

AAV Affinity Resins: Impact of
Contact Time on Yield and Purity
Tech / process | cue: no

System / adoption @ @@ @ @ system/business cue

P05

PACMAN: Automated Anaerobic
Cultivation and CEB Phenotyping
System / adoption | cue: Platform

CAR ICD Refactoring: Al-Guided
Design of krgr-{1-40 for T-Cells
System / adoption | cue: clinical

PO

IE

Mesoscale Soft Robotics:
P08
Programmable Force Interface for

@ Organoids

Tech / process @@ System / adoption | cue: platform
@ Rubidium Chloride AUC: Quantifying
Dual-AAV Vector Proportions

Tech / process | cue: no
system/business cue

CHO Cell Bioreactor Model:
Fed-batch to Continuous Transfer
Tech / process | cue: no
system/business cue

P10

Research Prototype  Jointeval. 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.

A01 | Cell line | Pilot

FACT
Researchers have demonstrated a fully automated,

high-throughput manufacturing platform for hematopoietic
stem and progenitor cell (HSPC) gene therapy. The system
produces gene-edited HSPCs with high purity and preserved
in vivo function, offering a scalable alternative to costly
manual workflows.

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.

P01 HSPC Gene Therapy: Automated Manufacturing via CCR5 Integration

2026-10-30

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 PO1.
UNKNOWN

Still unproven or incompletely stated: scale effects,
variability, sterility, analytics, cost and regulatory
comparability.

EDITORIAL SCORE 21/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

A1l | Media & materials | Pilot

FACT
Researchers from Catholic University of Korea and Ewha

Womans University developed Mm 3D-HaeMan, a 3D
co-culture platform that simulates the human colon
environment to study interactions between host cells and
anaerobic microbes. The system enables simultaneous
analysis of gene expression and metabolic responses using
general cell culture equipment, overcoming previous
limitations in oxygen management.

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.

P02 Mm 3D-HaeMan: 3D Co-culture Platform for Human Colon Modeling

2026-11-06

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 P02.
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
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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.

“ Organoid Cell Therapy: South Korea's First Quality and Non-clinical Guidelines

A13 | Bioprocess | Joint evaluation

FACT
The Ministry of Food and Drug Safety (MFDS) of South Korea

has issued the world's first specific guidelines for the quality
and non-clinical evaluation of organoid-based cell
therapies. These guidelines establish a structured
framework for manufacturing and safety assessments to
reduce regulatory uncertainty for developers entering
clinical trials.

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.

2026-10-31

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 P03.
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

P04 N-GLYcanyzer: Impact of Process Parameters on Trastuzumab Glycoforms

A04 | Analytics & release | Pilot

FACT
Researchers utilized the N-GLYcanyzer process analytical

technology (PAT) to monitor N-glycosylationin a
Trastuzumab biosimilar microperfusion process. The study
identified that nutrient feed composition and perfusion
rates are primary levers for controlling N-glycoform states in
continuous biomanufacturing.

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.

2026-11-03

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 2/5 | DECISION LOCUS: TECH / PROCESS
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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.

AAV Affinity Resins: Impact of Contact Time on Yield and Purity

A08 | Manufacturing scale | Product adoption

FACT
Extended contact times on AAV affinity resins trigger

serotype-specific yield losses and shift capsid protein
composition while substantially improving impurity
clearance. Findings show that while AAV8 remains stable,
AAV9 and rAAV2 experience significant yield drops,
particularly under specific temperature conditions. This
highlights a critical trade-off between product purity and
recovery in gene therapy manufacturing.

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.

2026-11-05

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 P05.
UNKNOWN

Still unproven or incompletely stated: scale effects,
variability, sterility, analytics, cost and regulatory
comparability.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: TECH / PROCESS

m PACMAN: Automated Anaerobic Cultivation and CEB Phenotyping

A12 | Cell line | Product adoption

FACT
Researchers developed the Platform for Automated

Cultivation of Microbial Anaerobes (PACMAN) to
systematically characterize chain-elongating bacteria (CEB).
The platform identified previously unreported metabolic
conversions and established a general principle governing
chain-length specificity in medium-chain carboxylic acid
(MCCA) production.

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.

2026-10-29

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 P06.
UNKNOWN

Still unproven or incompletely stated: scale effects,
variability, sterility, analytics, cost and regulatory
comparability.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | 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.

CAR ICD Refactoring: Al-Guided Design of krgr-{1-40 for T-Cells

A07 | Media & materials | Research

FACT
Al agents were used to refactor chimeric antigen receptor

(CAR) intracellular domains (ICDs), resulting in the compact
krgr-(1-40 design. This 45-amino-acid ICD increases surface
expression and IFN-y release compared to the clinical
4-1BB-CD3 (BBQ) ICD. The findings demonstrate that
iterative agent-guided design can sustain CAR T-cell
function and enhance B-cell depletion.

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.

2026-10-29

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 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION

P08 Mesoscale Soft Robotics: Programmable Force Interface for Organoids

A06 | Bioprocess | Pilot

FACT
Researchers have developed a mesoscale soft robotic

interface capable of delivering programmable mechanical
forces to human organoids while simultaneously recording
multi-modal physiological responses. The platform enables
the study of force-triggered transitions between
physiological and disease-like states in human tissue
models.

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.

2026-10-30

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 19/25 | MATURITY 2/5 | 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.

m Rubidium Chloride AUC: Quantifying Dual-AAV Vector Proportions

A09 | Analytics & release | Pilot

FACT
Researchers at Regeneron Pharmaceuticals developed a

density gradient equilibrium analytical ultracentrifugation
(DGE-AUC) method using rubidium chloride to resolve and
quantify dual-AAV gene therapy vectors. The optimized
process achieves a resolution of 1.63 £ 0.01 between 5' and
3" full capsid peaks, enabling precise characterization of
mixed AAV formulations.

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.

2026-11-06

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 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

CHO Cell Bioreactor Model: Fed-batch to Continuous Transfer

A02 | Manufacturing scale | Product adoption

FACT
Researchers have developed a metabolism-informed model

for monoclonal antibody (mAb) production that enables the
transfer of knowledge from fed-batch to continuous
biomanufacturing. By embedding mass balances into a
learning architecture, the model acts as a soft sensor to infer
unmeasured intracellular fluxes and forecast extracellular
concentrations.

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.

2026-10-29

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 4/5 | DECISION LOCUS: TECH / PROCESS
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OWNERS / GATES / DELIVERABLES

Playbook and Roadmap

Playbook and 0-5 year roadmap

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

Build a portfolio and

Operating companies define critical quality Run production-like

attributes and qualification with explicit architecture that can

comparability before acceptance and stop absorb technology and

changing media, vessels criteria. supplier changes.

or automation

Materials, equipment and link media, sensors and Create shared reliability, Standardize interfaces,

technology suppliers equipment to yield, process-window and traceability, lifecycle

phenotype, contamination failure-analysis data with support and recovery

control and traceability customers. services.

Trading, investment and Map scale effects, Contract for capacity, Diversify regional,

legal teams

analytics, cost and
regulatory comparability.

ROADMAP

variability, sterility,

quality, change notice,

exit.

liability, alternatives and

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

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality

G2 Integration R&D

G3 Commercial Business
G4 Lifecycle Operations

Source, test conditions and reproducibility

Interface, process window and failure analysis

Capacity, total cost, contract and alternatives

Monitoring, maintenance, change notice and exit
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Cannot meet system
conditions

Economics or supply cannot
be supported
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-13

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

A01

A02

A03

A04

A05

A06

AO7

A08

A09

Al0

All

Al12

Al3

HSPC Gene Therapy: Automated Manufacturing via CCR5
Integration

CHO Cell Bioreactor Model: Fed-batch to Continuous Transfer
Nanobody AAVX: Pan-serotype platform for AAV bioprocessing
N-GLYcanyzer: Impact of Process Parameters on Trastuzumab

Glycoforms

hiPSC-derived Adipoids: Scalable Human Adipose Tissue
Model

Mesoscale Soft Robotics: Programmable Force Interface for
Organoids

CAR ICD Refactoring: Al-Guided Design of krgr-{1-40 for T-Cells

AAV Affinity Resins: Impact of Contact Time on Yield and Purity

Rubidium Chloride AUC: Quantifying Dual-AAV Vector
Proportions

Bone Bioreactor: 3D Fluid Flow and Pressure Specs for
Osteogenesis

Mm 3D-HaeMan: 3D Co-culture Platform for Human Colon
Modeling

PACMAN: Automated Anaerobic Cultivation and CEB
Phenotyping

Organoid Cell Therapy: South Korea's First Quality and
Non-clinical Guidelines
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FULL TITLES / FULL SOURCE URLS

https://doi.org/10.64898/2026.10.28.758978

https://doi.org/10.64898/2026.10.28.762476

https://doi.org/10.64898/2026.10.28.762627

https://doi.org/10.64898/2026.10.31.763318

https://doi.org/10.64898/2026.10.30.762496

https://doi.org/10.64898/2026.10.28.762586

https://doi.org/10.64898/2026.10.28.762481

https://bioengineer.org/long-contact-times-on-aav-affinity-resins-resha

pe-yield-and-purity/

https://bioengineer.org/rubidium-chloride-ultracentrifugation-resolves-
and-quantifies-dual-aav-gene-therapy-vectors/

https://bioengineer.org/new-bioreactor-combines-fluid-flow-and-pressu
re-to-mimic-bones-mechanical-world-in-3d/
https://www.kyosu.net/news/articleView.html?idxno=212125

https://doi.org/10.64898/2026.10.28.762647

https://www.kpanews.co.kr/news/articleView.htm[?idxno=547727
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#01 HSPC Gene Therapy: Automated Manufacturing
via CCRS5 Integration

Published October 30, 2026  bioRxiv (Stanford University) USA

| oveERVIEW

Researchers have demonstrated a fully automated, high-throughput manufacturing
platform for hematopoietic stem and progenitor cell (HSPC) gene therapy. The
system produces gene-edited HSPCs with high purity and preserved in vivo function,

offering a scalable alternative to costly manual workflows.



| IN DEPTH

Key Findings

The study demonstrates the successful automation of an HSPC gene knock-in protocol
on a high-throughput manufacturing platform designed for clinical-scale production. The
platform produced gene-edited HSPCs (geHSPCs) carrying an anti-HIV antibody
transgene at the CCRS locus. These results showed editing efficiencies comparable to
small-scale processing while maintaining high purity and preserved differentiation

potential.

Technical Details

The automated platform executed the entire end-to-end manufacturing workflow, which

included the following stages:

Post-thaw HSPC inoculation

Cas9 electroporation

AAVG6 transduction

Harvesting of the final product

To verify the functionality of the geHSPCs, the researchers performed transplantation
into mice. The results confirmed that the cells engrafted and reconstituted multiple
hematopoietic lineages, proving that the repopulation capacity of the cells remained

intact after the automated process.

Background and Context

Gene therapies utilizing HSPCs have the potential to cure various hematologic diseases.
However, the current reliance on manual manufacturing workflows presents a significant

barrier to patient access because these processes are expensive and difficult to scale.

Significance and Outlook

This work establishes that clinical-scale doses of geHSPCs meeting release criteria can
be produced using an automated platform without compromising key product attributes
or in vivo function. By transitioning from manual to high-throughput automated
manufacturing, this approach provides a path toward more cost-effective production,

potentially broadening patient access to HSPC gene therapies.



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

technology-term-scale-up/

Source: https://doi.org/10.64898/2026.10.28.758978
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#02 CHO Cell Bioreactor Model: Fed-batch to
Continuous Transfer

Published October 29, 2026  bioRxiv (Imperial College London) UK

| OVERVIEW

Researchers have developed a metabolism-informed model for monoclonal antibody
(mADb) production that enables the transfer of knowledge from fed-batch to continuous
biomanufacturing. By embedding mass balances into a learning architecture, the
model acts as a soft sensor to infer unmeasured intracellular fluxes and forecast

extracellular concentrations.



| IN DEPTH

Key Findings

The study demonstrates that a metabolism-informed model can successfully transfer
knowledge from fed-batch to continuous operation, with fine-tuning outperforming other
transfer learning variants. Analysis reveals that the growth rate in fed-batch, rather than
the operating mode itself, is the dominant axis of metabolic variation. This suggests that
metabolic structure remains invariant across different modes of operation, providing a

path for digital models to remain adaptive during regime shifts.

Technical Details

The model integrates reactor- and intracellular-level mass balances directly within a
learning architecture. To maintain flexibility, the design deliberately avoids explicit
steady-state assumptions and predefined kinetic rate laws. The researchers
benchmarked the system using two metabolic network sizes and three metabolic

optimisation strategies, finding that:

« Concentration predictions remained indistinguishable regardless of network size.
o Exchange flux fidelity was agnostic to the choice of solver.

» Network size only impacted the level of intracellular interpretability.

The model functions as a soft sensor, providing one-step ahead forecasting of
extracellular concentrations and inferring unmeasured intracellular fluxes to support real-

time process monitoring and control.

Background & Context

Chinese Hamster Ovary (CHO) cells are the primary platform for mAb manufacturing.
While the industry is shifting from fed-batch toward continuous operation to achieve
sustained high cell densities and volumetric productivities, this transition is hindered by
limited intracellular observability and sparse extracellular measurements. This gap
between mechanistic understanding and predictive deployment has historically

complicated the real-time monitoring and control of continuous cultures.



Significance & Outlook

By utilizing conservation relationships that remain invariant across operating modes, this
formulation provides a principled structural prior for cross-regime generalisation. The
results identify potential regime-shift signals that can guide experimental design for the
characterisation of continuous cultures, moving toward digital models grounded in first-

principles knowledge.

Source: https://doi.org/10.64898/2026.10.28.762476

Collected: November 07, 2026 | Automated Research System (Al)
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#03 Nanobody AAVX: Pan-serotype platform for AAV
bioprocessing

Published October 30, 2026 bioRXxiv

| oveERVIEW

Researchers developed a pan-serotype AAV-binding nanobody, AAVX, produced in E.
coli to streamline AAV purification, quantification, and detection. The platform enables
high-purity protein production and versatile applications across various AAV

serotypes, offering a customizable toolset for rAAV research.



| IN DEPTH

Key Findings

The development of nanobody AAVX provides a versatile, pan-serotype platform for the
recombinant adeno-associated virus (rAAV) workflow. By expressing AAVX fusion
constructs in E. coli, the researchers achieved high-efficiency soluble production, with a
one-step immobilized metal-ion affinity chromatography (IMAC) process yielding proteins

with purity levels mostly exceeding 90%.

Technical Details

The platform utilizes AAVX in several distinct configurations to address different

bioprocessing needs:

e Purification: AAVX crosslinked with an agarose matrix allows for the efficient
purification of intact AAV2 and AAV5 capsids from cell lysates, verified via ELISA and
gPCR.

¢ Quantification: AAVX serves as a capture reagent in ELISA. Additionally, the team
developed a rapid, label-free quantification assay for AAV capsids using tagged AAVX

and streptavidin biosensors via biolayer interferometry (BLI).

» Detection: When fused to luciferase, AAVX acts as a detection reagent. For cellular
visualization, an AAVX-eGFP fusion was used to image AAV capsids in fixed HEK-

293 cells using fluorescence microscopy.

Background & Context

The research and production of rAAV require tools that are both rapid and cost-effective.
The AAVX nanobody was designed as a fusion partner that can be cytosolically
expressed in E. coli starting from an amino acid sequence, allowing for the addition of

various tags to suit specific downstream applications.

Significance & Outlook

The ability to produce AAVX-based fusion proteins in E. coli ensures a readily
customizable and scalable supply of tools for AAV research. By integrating purification,
quantification, and detection into a single nanobody-based platform, this approach
simplifies the technical requirements for handling multiple AAV serotypes in

bioprocessing environments.



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

technology-term-chromatography/

Source: https://doi.org/10.64898/2026.10.28.762627
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#04 N-GLYcanyzer: Impact of Process Parameters on
Trastuzumab Glycoforms

Published November 03, 2026  bioRxiv (Rutgers University) USA

| OVERVIEW

Researchers utilized the N-GLY canyzer process analytical technology (PAT) to
monitor N-glycosylation in a Trastuzumab biosimilar microperfusion process. The
study identified that nutrient feed composition and perfusion rates are primary levers

for controlling N-glycoform states in continuous biomanufacturing.



| IN DEPTH

Key Findings

The study demonstrates that combining targeted feed supplementation with an
intensified perfusion rate of 1.2 VVD achieves a sustained shift toward desired
galactosylated species (G1F, G1F', G2F) without incurring productivity costs.
Conversely, operation at pH 6.7 and 39 °C caused severe productivity penalties and

triggered the accumulation of high-mannose (Man5) glycoforms.

Technical Details

The researchers employed a ~2 mL scale-down microbioreactor perfusion platform using
Chinese Hamster Ovary (CHO) cells over a 20-day culture duration. Using an integrated
at-line PAT workflow via N-GLYcanyzer, the team screened six perfusion process
parameters: carbon source, viable cell density (VCD), perfusion rate, temperature, and
pH. Results indicated that thermal and acidic stress, as well as nutrient limitation,
significantly disrupted N-glycans maturation. To counteract this, the addition of galactose
and MnCl consistently shifted glycoform profiles away from GOF toward galactosylated

species.

Background & Context

Controlling monoclonal antibody (mAb) N-glycosylation as a critical quality attribute
(CQA) is a persistent challenge in intensified biomanufacturing. Conventional end-point
analyses often obscure dynamic pathway responses, making it difficult to manage the

time evolution of glycoforms in continuous processes.

Significance & Outlook

The use of automated at-line PAT like N-GLY canyzer enables real-time, attribute-based
control in continuous biomanufacturing. By identifying the specific impact of nutrient feed
and perfusion rates, this approach provides a mechanism for steering biologics
production toward desired N-glycoform states, reducing the reliance on retrospective

end-point analysis.

Source: https://doi.org/10.64898/2026.10.31.763318
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#05 hiPSC-derived Adipoids: Scalable Human Adipose
Tissue Model

Published November 02, 2026  bioRxiv (Biozentrum, University of Basel)  Switzerland

| oveERVIEW

Researchers have developed "adipoids," three-dimensional microtissues derived
from human induced pluripotent stem cells (hiPSCs) that mimic functional human
adipose tissue. These adipoids exhibit long-term stability and viability, providing a
scalable and genetically tractable platform for pharmacological screening and

metabolic disease research.



| IN DEPTH

Key Findings

The study introduces a protocol for generating functional, three-dimensional human
induced pluripotent stem cell (hiPSC)-derived adipocyte microtissues, referred to as
adipoids. These adipoids demonstrate long-term stability and viability, offering a scalable
alternative to traditional adipose tissue models. Functional analysis confirms that these
microtissues contain unilocular adipocytes, secrete adipokines, and exhibit stimulated

lipolysis.

Technical Details

To characterize the composition of the adipoids, the researchers employed single-
nucleus RNA sequencing. The results revealed that the adipoids consist of both mature
adipocytes and adipocyte stem/progenitor cells, a composition that closely resembles
native human adipose tissue. This structural and cellular similarity ensures that the
model maintains the biological characteristics necessary for high-fidelity metabolic

research.

Background and Context

Human adipose tissue models are critical for studying metabolic research, yet existing
methods have significant limitations. Traditional primary cell cultures lack scalability and
are unsuitable for large-scale drug screening or the modeling of genetic diseases.
Furthermore, conventional two-dimensional (2D) adipocyte cultures are unable to
withstand the long-term treatments required to simulate chronic metabolic conditions,

such as insulin resistance and obesity.

Significance and Outlook

The development of hiPSC-derived adipoids addresses the shortcomings of 2D cultures
and primary cells by providing a functional and genetically tractable model. Because
they are scalable and stable over long periods, these adipoids are positioned as a viable
tool for performing large-scale pharmacological screens and investigating the

mechanisms of human metabolic diseases.



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

technology-term-scale-up/

Source: https://doi.org/10.64898/2026.10.30.762496
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#06 Mesoscale Soft Robotics: Programmable Force
Interface for Organoids

Published October 30, 2026  bioRxiv (Northwestern University) USA

| OVERVIEW

Researchers have developed a mesoscale soft robotic interface capable of delivering
programmable mechanical forces to human organoids while simultaneously recording
multi-modal physiological responses. The platform enables the study of force-
triggered transitions between physiological and disease-like states in human tissue

models.



| IN DEPTH

Key Findings

The mesoscale soft robotic interface allows for the quantitative measurement and control
of human organoids by combining actuation elements with integrated sensors. Using this
technology, researchers observed that spheroidal cortical organoids exhibit specific
responses to mechanical trauma, characterized by silencing, recovery, and alterations in
neuronal firing patterns. Additionally, experiments on cardiac ring tissues revealed that

sustained stretching induces altered conduction and beat-to-beat rhythm variability.

Technical Details

The platform is designed to accommodate diverse tissue shapes and deliver a variety of

mechanical perturbations. Key technical capabilities include:

* Programmable Force Delivery: The interface can apply compression, stretch, and

shear forces.

+ Multimodal Monitoring: The system integrates sensors to map electrophysiological

activity and mechanical responses in real-time.

* Versatile Geometries: The robotic interface is adaptable to different organoid

geometries to ensure precise force application.

Background & Context

Human organoids serve as critical models for biological and medical research. However,
previous monitoring approaches lacked the ability to simultaneously apply

programmable mechanical forces and record multi-modal physiological responses. This
gap in technology limited the study of phenomena such as cardiac rhythm disorders and

traumatic brain injuries, where mechanical force plays a central role in the pathology.



Significance & Outlook

This framework provides a method for investigating how mechanical stimuli trigger
transitions from healthy physiological states to disease-like states in human tissue
models. By enabling the simultaneous application of force and real-time recording of
trauma-induced silencing and recovery, the technology offers a more comprehensive

tool for studying the mechanical environment of human organs.

Source: https://doi.org/10.64898/2026.10.28.762586
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#07 CAR ICD Refactoring: Al-Guided Design of krgr—
¢{1-40 for T-Cells

Published October 29, 2026  bioRxiv (Generate Biomedicines) USA

| OVERVIEW

Al agents were used to refactor chimeric antigen receptor (CAR) intracellular
domains (ICDs), resulting in the compact krgr—1—40 design. This 45-amino-acid ICD
increases surface expression and IFN-y release compared to the clinical 4-1BB—
CD3c¢ (BBCQ) ICD. The findings demonstrate that iterative agent-guided design can

sustain CAR T-cell function and enhance B-cell depletion.



| IN DEPTH

Key Findings

The primary outcome of this research is the development of krgr—(1-40, a refactored
intracellular domain (ICD) that significantly enhances CAR expression and function.

Compared to the clinical 4-1BB—CD3( (BBC() ICD, krgr—(1—40 increased CAR surface
expression and antigen-driven IFN-y release. Notably, this increase occurred without

detectable antigen-independent IFN-y release.

Technical Details

The design process utilized Al agents to propose and refine CAR ICDs over three
rounds of iterative measurements. The resulting krgr—{1-40 is a 45-amino-acid ICD,
making it less than a third of the length of the BB ICD. Technical performance

improvements include:

» Extended CAR expression and target-cell killing following transient mRNA delivery.
o Support for the expression of four CARs from a single shared mRNA dose.

+ Enhanced B-cell depletion when delivered via lipid-nanoparticle and lentiviral

methods.

Background & Context

Chimeric antigen receptor (CAR) intracellular domains are critical components that
couple the recognition of an antigen to the activation of T-cells. Traditional designs, such
as the clinical BB, serve as the benchmark for these functions. This study sought to
optimize these domains by leveraging Al-guided iterative design and experimental

feedback to create more compact and efficient structures.



Significance & Outlook

The ability to produce compact ICDs like krgr—(1-40 suggests a pathway toward more
efficient CAR T-cell therapies. By reducing the length of the ICD while simultaneously
increasing surface expression and sustaining function, this approach demonstrates the
utility of Al agents in protein engineering. The results indicate that iterative refinement
based on experimental data can yield designs that improve both the delivery and the

therapeutic efficacy of CAR T-cells.

Source: https://doi.org/10.64898/2026.10.28.762481

Collected: November 07, 2026 | Automated Research System (Al)
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#08 AAV Affinity Resins: Impact of Contact Time on
Yield and Purity

Published November 05, 2026 BIOENGINEER.ORG USA

| oveERVIEW

Extended contact times on AAV affinity resins trigger serotype-specific yield losses
and shift capsid protein composition while substantially improving impurity clearance.
Findings show that while AAV8 remains stable, AAV9 and rAAV2 experience
significant yield drops, particularly under specific temperature conditions. This
highlights a critical trade-off between product purity and recovery in gene therapy

manufacturing.



| IN DEPTH

Key Findings

Long binding times on affinity resins lead to serotype-specific yield losses and changes
in capsid protein composition, though they improve the clearance of impurities. On
CaptureSelect AAVX resin, washing for eight hours or longer reduced elution yields for
AAV9 (from 9.89 x 10412 to 7.08 x 1072 capsids per milliliter, a 28% loss) and rAAV2
(from 7.59 x 1072 to 4.96 x 10412 capsids per milliliter, a 35% loss). In contrast, AAV8
yield remained constant at roughly 7.60 x 10*12 capsids per milliliter. Temperature is a
critical factor for AAV9; a 24-hour wash at 10 degrees Celsius caused a 95% viral

genome yield reduction, dropping the full-to-total ratio from 21.9% to below 2%.

Technical Details

Researchers from Roche Diagnostics GmbH and the Karlsruhe Institute of Technology
tested three constructs (rAAV2, wild-type AAV8, and wild-type AAV9) carrying a 4.7
kilobase mGreenLantern transgene. The study utilized three VHH fragment-based
ligands: POROS CaptureSelect AAVX, POROS CaptureSelect AAV9, and Capto AVB. To
simulate long loading phases, material was bound to resin and washed for up to 24

hours at either room temperature or 10 degrees Celsius.

o Capsid Composition: Extended hold times increased the relative abundance of
VP3. AAV9 showed the largest enrichment (approximately 1.9% above control after

24 hours at 10 degrees Celsius).

o Impurity Clearance: Host-cell protein log removal factors improved with longer
washing, rising from 3.34 to 4.71 for AAVS, 3.34 to 4.87 for rAAV2, and 2.77 to 4.91
for AAV9.

Background & Context

Recombinant AAV vectors are captured from cell culture harvests using affinity
chromatography. Because upstream titers are often low, manufacturers frequently
employ long loading phases lasting several hours. This study sought to characterize the
consequences of extended capsid-ligand contact, which had previously remained largely

uncharacterized.



Significance & Outlook

The data indicates that capsids washing off over time are selectively enriched in VP1
and VP2. While the loss of yield is a drawback, the substantial improvement in impurity
clearance offers a process benefit. The authors suggest that for AAV9, cooling alters the

conformational flexibility of the DE loop, destabilizing binding.

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

technology-term-chromatography/
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#09 Rubidium Chloride AUC: Quantifying Dual-AAV
Vector Proportions

Published November 06, 2026 BIOENGINEER.ORG USA

| OVERVIEW

Researchers at Regeneron Pharmaceuticals developed a density gradient equilibrium
analytical ultracentrifugation (DGE-AUC) method using rubidium chloride to resolve
and quantify dual-AAV gene therapy vectors. The optimized process achieves a
resolution of 1.63 + 0.01 between 5" and 3' full capsid peaks, enabling precise

characterization of mixed AAV formulations.



| IN DEPTH

Key Findings

The research team at Regeneron Pharmaceuticals has established a high-resolution
DGE-AUC workflow that distinguishes between two full AAV capsids in a dual-vector
product. By utilizing rubidium chloride as the gradient-forming salt, the team achieved a
resolution of approximately 1.5, significantly outperforming the 0.7 resolution provided by
conventional cesium chloride. Final statistical optimization yielded a resolution of 1.63 +
0.01, with relative standard deviations of 0.8 percent for 3' Full and 1.1 percent for 5’ Full

measurements.

Technical Details

The method separates capsids based on buoyant density rather than hydrodynamic
behavior. Following a Quality by Design framework and Design of Experiments (DoE)

using JMP Pro 17, the team identified the following optimized parameters:

o Salt: Rubidium chloride (selected over cesium chloride, rubidium bromide, and

cesium formate).

* Rotor Speed: 37,300 rpm (speeds above 40,000 rpm caused leaks; lower speeds

broadened peaks).

« Initial Salt Density: 1.3856 grams per milliliter (densities between 1.38 and 1.39
g/mL avoid boundary effects).

e AAV Load: An input concentration corresponding to an OD230 of 0.15, which

provided the highest resolution of around 1.7.

Linearity was validated across an analytical range of 33 to 120 percent of the target load,
using OD230 values of 0.049, 0.075, 0.12, 0.15, and 0.18.

Background & Context

AAV capsids are limited to packaging approximately 4.7 kilobases of genetic cargo. To

deliver larger genes—such as those for hemophilia A or Duchenne muscular dystrophy
—dual-AAV strategies split the transgene across two vectors. However, because these
vectors often differ by only a few hundred nucleotides, they are nearly indistinguishable
via standard PCR, ELISA, or sedimentation velocity AUC.



Significance & Outlook

This DGE-AUC method closes a critical analytical gap by providing a reproducible way
to quantify individual vector species within a single formulation. The precision and
resolution demonstrated make the technique suitable for routine drug product

characterization in dual-AAV gene therapies.

Source: https://bioengineer.org/rubidium-chloride-ultracentrifugation-resolves-and-quantifies-dual-aav-
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#10 Bone Bioreactor: 3D Fluid Flow and Pressure
Specs for Osteogenesis

Published November 05, 2026 BIOENGINEER.ORG USA

| oveERVIEW

An automated, parallelized bioreactor simultaneously delivers tunable fluid shear
stress and intermittent hydrostatic pressure to 3D bone tissue models. Testing shows
that combining these stimuli pushes bone marrow stromal cells toward the osteogenic
lineage more strongly than perfusion alone over seven days. This system mimics the

complex mechanical environment of human bone to improve the accuracy of in vitro

tissue engineering.



| IN DEPTH

Key Findings

The combined application of fluid shear stress and intermittent hydrostatic pressure
enhances the osteogenic differentiation of bone marrow stromal cells more effectively
than direct perfusion alone. In a seven-day culture using the Y201 clonal line of human
telomerase reverse transcriptase-immortalized bone marrow-derived mesenchymal
stromal cells, the dual-stimulus environment promoted osteogenic lineage progression
without compromising cell viability. Resazurin reduction assays indicated that both
perfusion conditions significantly increased metabolic activity compared to static

cultures.

Technical Details

The device consists of three independent culture chambers in closed loops, powered by
a multichannel peristaltic pump with flow rates from 0.024 to 24 milliliters per minute. To
generate intermittent hydrostatic pressure, a three-way solenoid pinch valve periodically
blocks the outflow; when closed, pressure climbs within the chamber until the valve
releases. An Arduino-based controller allows users to set stimulation periods from 0.25

to 30 seconds and duty cycles from 1 to 100 percent.
The system was characterized using two 3D-printed polylactic acid (PLA) scaffolds:

o PLAG600: Mimics the human iliac crest (60% porosity, 350 micrometer trabeculae, 531

micrometer spacing), generating peak pressures from 1.81 to 15.09 kilopascals.
e P3S3: Mimics jawbone architecture (44.7% porosity, 258 micrometer trabeculae, 284

micrometer spacing), generating peak pressures from 4.53 to 30.59 kilopascals.

Calculated shear stress ranged from 0.48 to 481.99 millipascals for PLA600 and 0.68 to
683.26 millipascals for P3S3.



Background and Significance

Bone tissue is naturally subjected to both hydrostatic pressure and fluid flow during
physical activity, with in vivo pressures typically ranging from 3 to 8 kilopascals during
daily activity and up to 35 kilopascals during intense exercise. Previous laboratory
devices often applied only one stimulus or were limited to 2D cell layers. By recreating
these dual mechanical loads in a 3D environment, this bioreactor provides a more

biomimetic platform for studying bone tissue development and regeneration.

Source: https://bioengineer.org/new-bioreactor-combines-fluid-flow-and-pressure-to-mimic-bones-

mechanical-world-in-3d/
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#11 Mm 3D-HaeMan: 3D Co-culture Platform for Human
Colon Modeling

Published November 06, 2026 w412 (Kyosu Shinmun, Korea) South Korea

| oveERVIEW

Researchers from Catholic University of Korea and Ewha Womans University
developed Mm 3D-HaeMan, a 3D co-culture platform that simulates the human colon
environment to study interactions between host cells and anaerobic microbes. The
system enables simultaneous analysis of gene expression and metabolic responses
using general cell culture equipment, overcoming previous limitations in oxygen

management.



| IN DEPTH

Key Findings

The research team demonstrated that the Mm 3D-HaeMan platform can analyze
metabolic cooperation between gut microbes and the physiological responses of host
cells. Specifically, co-culturing the microbes Bifidobacterium bifidum and Anaerostipes
caccae resulted in increased butyrate production. When these microbes were cultured
with host cells, the team observed increased mitochondrial respiration activity in
intestinal epithelial cells, maintenance of the intestinal barrier function, and changes in
immune-related cytokine responses. Transcriptome analysis further revealed that the
expression of metabolic genes in microbes varies depending on the presence of host

cells.

Technical Details

The Mm 3D-HaeMan system is designed to mimic the mucus layer and the oxygen
concentration gradient of the human colon. It utilizes spatially separated culture layers to
house intestinal epithelial cells, immune cells, and anaerobic gut microbes. This
architecture allows each component to maintain its required environment while enabling
interaction via signaling molecules and metabolites. A key technical advantage is that the
platform can be implemented using general-purpose cell culture equipment and allows
for the independent collection of samples from each layer for simultaneous analysis of

host and microbial responses.

Background and Context

Traditional cell culture models struggle to simultaneously maintain human cells, which
require oxygen, and anaerobic gut microbes, which are sensitive to oxygen. While
organoids and organ-on-a-chip technologies can replicate tissue structures and
microenvironments, they often require additional specialized equipment to co-culture
immune cells and anaerobic microbes. This research, published on October 23 in Gut
Microbes (which had an impact factor of 15.3 based on 2025 JCR data, ranking in the

top 5.4% of microbiology), addresses these limitations.



Significance and Outlook

The development of this platform provides a foundation for the integrated analysis of
microbial metabolic cooperation and host physiological reactions within a single system.
The project was led by Professor Nam-ju Kang (Catholic University of Korea) and
Professor Bong-soo Kim (Ewha Womans University) as co-corresponding authors, with
support from the National Research Foundation of Korea's Next-Generation Bio

Promising General-Purpose Technology Research program.

Source: https://www.kyosu.net/news/articleView.html?idxno=212125
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#12 PACMAN: Automated Anaerobic Cultivation and
CEB Phenotyping

Published October 29, 2026  bioRxiv (University of Toronto) Canada

| oveERVIEW

Researchers developed the Platform for Automated Cultivation of Microbial
Anaerobes (PACMAN) to systematically characterize chain-elongating bacteria
(CEB). The platform identified previously unreported metabolic conversions and
established a general principle governing chain-length specificity in medium-chain

carboxylic acid (MCCA) production.



| IN DEPTH

Key Findings

The PACMAN platform revealed extensive metabolic diversity among chain-elongating
bacteria (CEB), identifying new substrate conversions including the transformation of
glycerol to octanoate by Pseudoramibacter alactolyticus and xylose to hexanoate by
Caproiciproducens sp. 7D4C2. High-throughput screening across nine CEB and 20
potential electron donors also highlighted significant discrepancies between observed

substrate utilization and predictions derived from genome-based metabolic pathways.

Technical Details

The study established a general principle for product distribution: decreasing the
acetate-to-electron-donor ratio consistently shifts production toward longer-chain
carboxylates. While this ratio governs the direction of the shift, the maximum attainable
chain length remains dependent on the specific strain. Additionally, the researchers
screened CEB across varying carboxylate concentrations to assess MCCA tolerance.
The results showed that Gram-positive MCCA producers exhibit greater resilience

compared to Gram-negative and butyrate-producing bacteria.

Background and Context

Anaerobic bacteria possess significant biotechnological potential due to their diverse
metabolic functions. However, their physiology has remained poorly characterized
because conventional anaerobic cultivation methods are low-throughput. PACMAN was
developed to overcome these limitations by providing a scalable approach to automated
anaerobic phenotyping, allowing for the systematic study of bacteria that produce

medium-chain carboxylic acids.



Significance and Outlook

These findings reveal the organizing principles underlying the metabolic versatility and
product specificity of CEB. By demonstrating that automated phenotyping can efficiently
discover microbial functions, this research provides a scalable framework for
biomanufacturing applications. The ability to predict and manipulate chain-length
specificity and understand strain-specific tolerance levels is critical for the industrial

scale-up of MCCA production.

Source: https://doi.org/10.64898/2026.10.28.762647
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#13 Organoid Cell Therapy: South Korea's First Quality
and Non-clinical Guidelines

Published October 31, 2026 2FAZ =2 ( KPA News) South Korea

| oveERVIEW

The Ministry of Food and Drug Safety (MFDS) of South Korea has issued the world's
first specific guidelines for the quality and non-clinical evaluation of organoid-based
cell therapies. These guidelines establish a structured framework for manufacturing
and safety assessments to reduce regulatory uncertainty for developers entering

clinical trials.



| IN DEPTH

Key Findings

South Korea's Ministry of Food and Drug Safety (MFDS), specifically the National
Institute of Food and Drug Safety Evaluation, has published the "Guidelines for Quality
and Non-clinical Evaluation of Organoid-based Cell Therapies for Clinical Trials." Unlike
the FDA, EMA, or PMDA, which address these topics within general cell therapy
guidelines, this is the first instance globally of a dedicated guideline specifically for

organoid-based therapies.

Technical Details

The guidelines apply to advanced biopharmaceuticals using organoids—3D multicellular
structures that mimic the biological and functional characteristics of specific organs—
derived from autologous or allogeneic starting materials. Key technical requirements

include:

e Quality Evaluation: Focuses on Critical Quality Attributes (CQA) such as structural
integrity, uniformity of size and shape, cell composition, differentiation/maturation
levels, and "organ function recapitulation." For example, liver organoids are evaluated

for metabolic functions, and pancreatic organoids for hormone secretion.

¢ Risk-based Approach: Emphasizes managing quality throughout the entire process
—from starting material selection to maturation—rather than relying solely on final

product testing.

* Non-clinical Evaluation: Requires assessment of engraftment, structural recovery of
target tissues, and biodistribution. To address species differences, the use of
immunodeficient animals, humanized animal models, or New Approach
Methodologies (NAMs) is permitted.

o Safety Assessments: Specifically addresses tumorigenicity, including abnormal
tissue proliferation and cyst formation, as well as immunogenicity for allogeneic or

pluripotent stem cell-derived products.



Background & Context

Organoids are developed from stem cells or tissue-derived cells through self-
organization and maturation. While they offer superior physiological relevance compared
to 2D models, their complex 3D interactions create variability in quality and biological
response. Current clinical trials are in early stages, focusing on organs such as the

intestines and pancreas.

Significance & Outlook

The Korea Bio-Pharmaceuticals Association notes that these guidelines provide a
roadmap for developers to establish evaluation strategies tailored to their specific
product characteristics. While the document is a guidance for applicants and not legally
binding, it is expected to accelerate the transition of organoid therapies from the lab to

clinical application by clarifying the necessary data for trial approval.

Source: https://www.kpanews.co.kr/news/articleView.html?idxno=547727
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