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This Week in 90 Seconds EXECUTIVE SUMMARY

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

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

decisions.
SIGNAL 01 | CELL LINE SIGNAL 02 | MEDIA & MATERIALS
Sartorius Eveo: CAR-T manufacturing WuXiUP: WuXi Biologics Al bioprocess and
costs and 2026 specs 110x productivity
Sartorius introduced its automated Eveo Cell Therapy China's WuXi Biologics has rapidly industrialized
Platform at the Cell & Gene Meeting on the Mesa, aiming to biopharmaceutical manufacturing through cell line/process
reduce autologous CAR-T batch costs to under $40,000 per optimization, its WuXiUP continuous bioprocess technology,
patient and cut capital/operating expenditure by over 50%. and Al integration.
SIGNAL 03 | BIOPROCESS SIGNAL 04 | ANALYTICS & RELEASE
PackGene: Dyno AAV capsid ratio at 10L Xuri W25: GMP-compliant TIL
preclinical scale manufacturing process explained
PackGene Biotech announced successful client AAV A study in Frontiers details a platform for manufacturing
manufacturing projects via the Dyno Frontiers Network, tumor-infiltrating lymphocytes (TILs) from various solid
demonstrating reliable and scalable production across tumor types using a closed-system Xuri W25 Bioreactor for
multiple Dyno® capsids. automated culture and perfusion.
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

500/0 SOURCE-BOUND CONDITION

Sartorius introduced its automated Eveo Cell Therapy Platform at the Cell & Gene Meeting

A06 on the Mesa, aiming to reduce autologous CAR-T batch costs to under $40,000 per patient
and cut capital/operating expenditure by.

400/ SOURCE-BOUND CONDITION
0 This system demonstrably reduced mAb glycation by 40% to 58% while simultaneously
A09 increasing antibody titer by up to 25%.

300/ SOURCE-BOUND CONDITION
0 These technologies offer the potential to reduce manufacturing costs by up to 30% and
A0S more than double production yields compared to traditional batch processes.

SOURCE-BOUND CONDITION
P04 A study in Frontiers details a platform for manufacturing tumor-infiltrating lymphocytes
(TILs) from various solid tumor types using a closed-system Xuri W25 Bioreactor for
automated culture and perfusion.

SOURCE-BOUND CONDITION

Osaka Police Hospital in Japan has conducted the world's first heart surgery utilizing
commercially available iPS cell-derived myocardial cell sheets on a 50-year-old female
patient with heart disease.

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

Sartorius introduced
its automated Eveo
Cell Therapy Platform
at the Cell & Gene
Meeting on the Mesa,
aiming to reduce.

Media &
materials

P02/PO7

China's WuXi Biologics
has rapidly industrializ
ed biopharmaceutical
manufacturing
through cell line/proce
ss optimization, its.

Bioprocess
P03/P08

PackGene Biotech
announced successful
client AAV manufacturi
ng projects via the
Dyno Frontiers
Network, demonstrati

ng.

Analytics &
release
P04/P09

A study in Frontiers
details a platform for
manufacturing
tumor-infiltrating
lymphocytes (TILs)
from various solid
tumor.

Manufacturin

g scale
P05/P10

Osaka Police Hospital
in Japan has
conducted the world's
first heart surgery
utilizing commercially
available iPS.

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 Sartorius Eveo: CAR-T
Next decision locus (categories) manufacturing costs and 2026 specs
System / adoption | cue: Platform

WuXiUP: WuXi Biologics Al

P02 . .
bioprocess and 110x productivity
System / adoption | cue: integration

PO3 PackGene: Dyno AAV capsid ratio at

. 10L preclinical scale
Business / rules R
System / adoption | cue: Platform

Xuri W25: GMP-compliant TIL
manufacturing process explained
System / adoption | cue: platform

P04

Osaka Police Hospital: iPS cell heart
surgery specs and 2026 first

System / adoption | cue:
commercially

2]

Raman PAT: Automated glucose
feeding and mAb titer specs
Business / rules | cue: standard

o
H !

System / adoption @ @

O
(2

NouvSight001: iRegene Therapeutics

PO7
FDA Phase 1/2 trial timeline
Business / rules | cue: FDA
Continuous Bioprocessing: Perfusion
P08 P &

culture efficiency explained
Tech / process | cue: no
system/business cue

NK Cell Therapy: Japan's 2014 RMPA
law and expedited approval path
System / adoption | cue: market

Tech / process

P08
P10 Perfusion Culture vs Fed-Batch:
2.45x carbon footprint reduction
Tech / process | cue: no
system/business cue
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.

Sartorius Eveo: CAR-T manufacturing costs and 2026 specs

A06 | Cell line | Product adoption

FACT
Sartorius introduced its automated Eveo Cell Therapy

Platform at the Cell & Gene Meeting on the Mesa, aiming to
reduce autologous CAR-T batch costs to under $40,000 per
patient and cut capital/operating expenditure by over 50%.
This closed system allows a single operator to manage eight
patient batches in a smaller cleanroom footprint, achieving
a 70% production efficiency increase via proprietary
perfusion technology.

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.

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 PO1.
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

WuXiUP: WuXi Biologics Al bioprocess and 110x productivity

A08 | Media & materials | Product adoption

FACT
China's WuXi Biologics has rapidly industrialized

biopharmaceutical manufacturing through cell line/process
optimization, its WuXiUP continuous bioprocess technology,
and Al integration. Notably, the company achieved an
extraordinary 110-fold productivity increase for a Gaucher
disease therapy.

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.

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 P02.
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 03-04

FACT / READ / ACTION / UNKNOWN

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

“ PackGene: Dyno AAV capsid ratio at 10L preclinical scale

A10 | Bioprocess | Product adoption

FACT
PackGene Biotech announced successful client AAV

manufacturing projects via the Dyno Frontiers Network,
demonstrating reliable and scalable production across
multiple Dyno® capsids. Utilizing its proprietary m-Alpha 293
AAV Platform (suspension cell culture and column-based
downstream processing), PackGene achieved favorable
product quality attributes, including final product
full/empty capsid ratios exceeding 80 percent, for preclinical
studies at a 10L scale.

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.

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 P03.
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

“ Xuri W25: GMP-compliant TIL manufacturing process explained

AOT7 | Analytics & release | Product adoption

FACT
A study in Frontiers details a platform for manufacturing

tumor-infiltrating lymphocytes (TILs) from various solid
tumor types using a closed-system Xuri W25 Bioreactor for
automated culture and perfusion. This approach effectively
supports the significant expansion of tumor-reactive
CD45+CD3+ cells, enabling the production of GMP-compliant
fresh cell dispersions for infusion.

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.

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.

Osaka Police Hospital: iPS cell heart surgery specs and 2026 first

A01 | Manufacturing scale | Research

FACT
Osaka Police Hospital in Japan has conducted the world's

first heart surgery utilizing commercially available iPS
cell-derived myocardial cell sheets on a 50-year-old female
patient with heart disease. This pioneering procedure,
following conditional government approval in March, aims
to enhance the patient's quality of life by improving heart
muscle function. It represents a significant clinical

application milestone for iPS cells in 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.

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 P05.
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

m Raman PAT: Automated glucose feeding and mAb titer specs

A09 | Cell line | Product adoption

FACT
Automated glucose feeding, coupled with Raman Process

Analytical Technology (PAT) and feedback control, has
achieved groundbreaking results in monoclonal antibody
(mAb) manufacturing. This system demonstrably reduced
mAb glycation by 40% to 58% while simultaneously
increasing antibody titer by up to 25%. Real-time media
component monitoring and dynamic nutrient delivery
dramatically improve process consistency and product
quality.

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.

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 P06.
UNKNOWN

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

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES
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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.

A02 | Media & materials | Joint evaluation

FACT
iRegene Therapeutics has received FDA clearance to initiate

a Phase 1/2 clinical trial for NouvSight001, an allogeneic
photoreceptor cell therapy targeting retinitis pigmentosa
(RP). The therapy leverages iRegene's proprietary "Al +
Chem" platform, integrating Al, systems biology, and
chemical induction for standardized and scalable
manufacturing of allogeneic cell therapies. This
advancement significantly broadens the potential for new
regenerative medicine approaches to retinal diseases.
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.

P07 NouvSight001: iRegene Therapeutics FDA Phase 1/2 trial 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 PO7.
UNKNOWN

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

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES

AO05 | Bioprocess | Product adoption

FACT
Recent advancements in bioprocess engineering, including

continuous bioprocessing, intensified feeding strategies,
and perfusion culture, are significantly boosting the
efficiency and productivity of biopharmaceutical
manufacturing. These technologies offer the potential to
reduce manufacturing costs by up to 30% and more than
double production yields compared to traditional batch
processes.

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.

P08 Continuous Bioprocessing: Perfusion culture efficiency explained

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 19/25 | MATURITY 4/5 | DECISION LOCUS: TECH / PROCESS
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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 NK Cell Therapy: Japan's 2014 RMPA law and expedited approval path

A04 | Analytics & release | Product adoption

FACT
Japan's Regenerative Medical Products Act (RMPA),

implemented in 2014, facilitates rapid approval for
regenerative medicine products, including NK cell therapies,
significantly broadening international patient access to
advanced treatments. This framework allows early market
entry for new therapies based on limited but probable
efficacy and confirmed safety data, positioning Japan at the
forefront of innovative medical solutions.

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.

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 19/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

P10 Perfusion Culture vs Fed-Batch: 2.45x carbon footprint reduction

A03 | Manufacturing scale | Product adoption

FACT
BioProcess Tools reports that perfusion bioreactor

processes exhibit significantly lower carbon footprints per
kilogram of product compared to fed-batch processes. This
advantage stems primarily from perfusion's higher
volumetric productivity and more efficient utilization of
cleanroom space.

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.

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 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 01-10

FULL TITLES / FULL SOURCE URLS

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

Osaka Police Hospital: iPS cell heart surgery specs and 2026

6 first

I

NouvSight001: iRegene Therapeutics FDA Phase 1/2 trial

A02 L
timeline

Perfusion Culture vs Fed-Batch: 2.45x carbon footprint

A0
reduction

l

NK Cell Therapy: Japan's 2014 RMPA law and expedited

A04
approval path
AO5 Continuous Bioprocessing: Perfusion culture efficiency
explained
A06 Sartorius Eveo: CAR-T manufacturing costs and 2026 specs
AO7 Xuri W25: GMP-compliant TIL manufacturing process
explained
AO8 WuXiUP: WuXi Biologics Al bioprocess and 110x productivity
A09 Raman PAT: Automated glucose feeding and mAb titer specs
A10 PackGene: Dyno AAV capsid ratio at 10L preclinical scale
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https://www.gmanetwork.com/news/scitech/science/1004417/japan-ho
spital-performs-world-first-surgery-using-heart-muscle-stem-cells/story/

https://www.retinalphysician.com/news/2026/fda-clears-nouvsight001-f
or-rp-trial/

https://bioprocesstools.com/blog/fed-batch-vs-perfusion-carbon-footpri
nt/

https://umekitaclinic.org/cell-therapy/nk/en/blog/14826/

https://www.raspapharma.com/blog/recent-advancements-in-the-field-
of-bioprocess-engineering

https://www.onyxnewsroom.com/sartorius-says-one-operator-can-run-e
ight-cell-therapy-patients-on-eveo-platform-at-meeting-on-the-mesa/

https://www.frontiersin.org/journals/immunology/articles/10.3389/fimm
u.2026.1854761/full

https://leonliao.substack.com/p/how-china-industrialized-biologics

https://bioprocesstools.com/blog/automated-nutrient-feeding-pat-contr
ol/

https://www.prnewswire.com/news-releases/packgene-demonstrates-re
liable-scalable-aav-manufacturing-across-multiple-dyno-capsids-302897
796.html
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#01 Osaka Police Hospital: iPS cell heart surgery
specs and 2026 first

Published October 01, 2026 GMA Network Japan

| oveERVIEW

Osaka Police Hospital in Japan has conducted the world's first heart surgery utilizing
commercially available iPS cell-derived myocardial cell sheets on a 50-year-old
female patient with heart disease. This pioneering procedure, following conditional
government approval in March, aims to enhance the patient's quality of life by
improving heart muscle function. It represents a significant clinical application

milestone for iPS cells in regenerative medicine.



| IN DEPTH

Key Findings

Osaka Police Hospital in Japan has announced the successful completion of the world's
first heart surgery using iPS (induced pluripotent stem) cell-derived myocardial cell

sheets on a female patient in her 50s suffering from heart disease. This groundbreaking
procedure utilized a myocardial cell sheet product that received conditional government
approval in March, aiming to improve cardiac function and enhance the quality of life for

patients with severe heart failure.

Technical / Clinical Details

The myocardial cell sheet used in the surgery was developed by Cuorips, a Kyoto
University-initiated venture. It involves transplanting multiple sheets, each approximately
4 cm in diameter and derived from allogeneic iPS cells, onto the surface of a damaged
heart. This aims to compensate for lost myocardial cell function and promote new blood
vessel formation, thereby facilitating the regeneration and functional recovery of cardiac
tissue. The patient, suffering from severe heart failure due to dilated cardiomyopathy,
had limited improvement options with conventional treatments. This cell sheet therapy
has the potential to bolster the heart's pumping capability and improve the prognosis for
chronic heart disease patients. The surgery was successful, and the patient's recovery is

reportedly progressing well.

Background & Context

iPS cells have garnered immense anticipation in regenerative medicine due to their
ability to differentiate into any cell type in the body. Particularly in Japan, iPS cell
research has been promoted as a national strategy since Professor Shinya Yamanaka's
Nobel Prize, with active efforts to establish pathways for clinical application. The
government's conditional early approval system for "regenerative medical products"
enables innovative therapies, with established safety and preliminary efficacy, to reach
patients rapidly. This surgery is a tangible outcome of that system, symbolizing the

transition of iPS cell-based regenerative medicine from research to practical application.



Strategic Significance & Outlook

The success of this world-first iPS cell-derived myocardial cell sheet surgery not only
offers a new treatment option for patients with severe heart failure but also provides
significant momentum for the overall advancement of regenerative medicine. Moving
forward, evaluating the long-term efficacy and safety of this therapy will be crucial.
Furthermore, this success story is expected to accelerate research and development
applying iPS cell technology to other organs and diseases. This patient-quality-of-life-
enhancing technology holds the potential to transform the paradigm of heart disease
treatment in the future and is drawing attention from healthcare professionals and

researchers worldwide.

Source: https://www.gmanetwork.com/news/scitech/science/1004417/japan-hospital-performs-world-first-

surgery-using-heart-muscle-stem-cells/story/
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#02 NouvSight001: iRegene Therapeutics FDA Phase
1/2 trial timeline

Published October 01, 2026  Retinal Physician USA

| OVERVIEW

iRegene Therapeutics has received FDA clearance to initiate a Phase 1/2 clinical trial
for NouvSight001, an allogeneic photoreceptor cell therapy targeting retinitis
pigmentosa (RP). The therapy leverages iRegene's proprietary "Al + Chem" platform,
integrating Al, systems biology, and chemical induction for standardized and scalable
manufacturing of allogeneic cell therapies. This advancement significantly broadens

the potential for new regenerative medicine approaches to retinal diseases.



| IN DEPTH

Key Findings

iRegene Therapeutics has obtained clearance from the U.S. Food and Drug
Administration (FDA) to commence a Phase 1/2 clinical trial for its allogeneic
photoreceptor cell therapy candidate, 'NouvSight001," aimed at treating retinitis
pigmentosa (RP). This clearance represents a significant stride in regenerative medicine
approaches for inherited retinal diseases and validates the efficacy of iRegene's unique

Al-driven manufacturing platform.

Technical / Clinical Details

'NouvSight001' utilizes iPS cell-derived photoreceptor cells with the goal of restoring
visual function lost due to retinitis pigmentosa. The manufacturing of this therapy is
centered around iRegene Therapeutics' proprietary 'Al + Chem' platform. This innovative
platform integrates artificial intelligence, systems biology, and chemical induction to
achieve standardized and scalable manufacturing of allogeneic cell therapies. It aims to
resolve challenges in traditional cell therapy manufacturing, such as lot-to-lot
inconsistency and poor cost-efficiency, by leveraging Al's optimization capabilities and
highly efficient differentiation techniques via chemical induction. This increases the
potential for large-scale, efficient supply of high-quality cell products. The Phase 1/2 trial

will evaluate the therapy's safety profile and preliminary efficacy.

Background & Context

Retinitis pigmentosa is a progressive genetic disorder where photoreceptor cells
gradually degenerate and disappear, ultimately leading to blindness, with limited
established treatments currently available. Regenerative medicine, particularly cell
replacement therapy using iPS cells, holds immense promise in this field as it can
potentially restore vision by replacing lost photoreceptor cells. iRegene's 'Al + Chem'
platform represents a crucial innovation for overcoming the complexity and high cost
inherent in cell therapy manufacturing, thereby contributing to the overall industry's

manufacturing efficiency and accessibility.



Strategic Significance & Outlook

The FDA's clearance for the 'NouvSight001' trial brings new hope to patients suffering
from retinitis pigmentosa. The results of the Phase 1/2 clinical trial will significantly
influence the future prospects of this groundbreaking therapy. If successful, allogeneic
iPS cell-derived photoreceptor cell therapy could become a standard treatment for
vision-threatening retinal diseases. Furthermore, the success of the 'Al + Chem' platform
is expected to be applied to other cell therapy manufacturing processes, serving as a
model for accelerating the industrialization of regenerative medicine products as a
whole. This technology will also contribute to the advancement of personalized
medicine, paving the way for delivering high-quality cell therapies to a broader patient

population.

Source: https://www.retinalphysician.com/news/2026/fda-clears-nouvsight001-for-rp-trial/
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#03 Perfusion Culture vs Fed-Batch: 2.45x carbon
footprint reduction

Published October 07, 2026 BioProcess Tools USA

| oveERVIEW

BioProcess Tools reports that perfusion bioreactor processes exhibit significantly
lower carbon footprints per kilogram of product compared to fed-batch processes.
This advantage stems primarily from perfusion's higher volumetric productivity and
more efficient utilization of cleanroom space. A modeled 500 L perfusion process
demonstrated a 2.45-fold reduction in carbon emissions per kilogram of product
versus a 2,000 L fed-batch process, highlighting perfusion's clear environmental

benefits in biopharmaceutical manufacturing.



| IN DEPTH

Key Findings

A study reported by BioProcess Tools indicates that perfusion bioreactor processes
generate a substantially lower carbon footprint per kilogram of product compared to
traditional fed-batch culture methods. This environmental superiority is primarily
attributed to the higher volumetric productivity and more efficient use of cleanroom
space inherent in perfusion systems. Specifically, a modeled 500 L perfusion process
achieved 2.45 times less carbon dioxide equivalent (CO2e) emissions per kilogram of

product than a 2,000 L fed-batch process.

Technical / Clinical Details

o Perfusion Culture: This is a continuous cell culture method where fresh media is
continuously supplied to the bioreactor, while spent media and metabolic waste
products are simultaneously removed. This allows for the maintenance of extremely

high cell densities and continuous product harvesting over extended periods.

o Fed-Batch Culture: In contrast, fed-batch culture involves an initial media fill
followed by intermittent nutrient feeding, without continuous removal of culture broth.
While cell density increases, the process eventually terminates due to the

accumulation of metabolic waste products.
e Carbon Footprint Comparison:

o Volumetric Productivity: Perfusion cultures achieve significantly higher cell
densities and improved specific productivity, enabling the production of the same

amount of product in a smaller bioreactor volume and shorter timeframe.

o Cleanroom Space Efficiency: Perfusion systems deliver high production
capacity from a smaller cleanroom footprint, leading to reduced energy

consumption associated with HVAC, lighting, and other infrastructure.

o Waste Reduction: While continuous media exchange occurs, the overall process
intensification can lead to optimized use of consumables and indirect waste

reduction.

¢ Modeled Results: The 500 L perfusion process demonstrating a 2.45-fold reduction
in CO2e per kilogram of product compared to a 2000 L fed-batch process

underscores the significant environmental advantages of perfusion technology.



Background & Context

The biopharmaceutical manufacturing industry is under increasing pressure not only to
ensure product quality and cost-efficiency but also to reduce its environmental impact
and contribute to sustainability goals. The substantial energy consumption and waste
generation associated with large-scale manufacturing processes pose significant
environmental challenges. While fed-batch culture has been the prevailing method, the
accelerating trend of process intensification is driving greater adoption of continuous
manufacturing technologies like perfusion. This shift is motivated by the potential for
both operational cost savings and contributions to corporate ESG (Environmental,

Social, and Governance) objectives.

Strategic Significance & Outlook

These findings provide a compelling rationale for the further adoption of perfusion culture
in biopharmaceutical manufacturing. The transition towards more environmentally
conscious production processes is not merely a matter of corporate social responsibility
but also translates into tangible benefits such as reduced operational costs and
optimized supply chains. It is anticipated that more pharmaceutical companies and
CDMOs will increase their investment in perfusion technology to balance environmental
performance with economic viability. This trend represents a crucial step towards
building a more sustainable future for biopharmaceuticals, with further advancements in
highly efficient perfusion systems and comprehensive life cycle assessment (LCA)

studies expected to further solidify its environmental advantages.

Source: https://bioprocesstools.com/blog/fed-batch-vs-perfusion-carbon-footprint/

Collected: October 09, 2026 | Automated Research System (Gemini API)


https://bioprocesstools.com/blog/fed-batch-vs-perfusion-carbon-footprint/

#04 NK Cell Therapy: Japan's 2014 RMPA law and
expedited approval path

Published October 02, 2026 Grand Green Osaka Umekita Clinic  Japan

5

| oveERVIEW

Japan's Regenerative Medical Products Act (RMPA), implemented in 2014, facilitates
rapid approval for regenerative medicine products, including NK cell therapies,
significantly broadening international patient access to advanced treatments. This
framework allows early market entry for new therapies based on limited but probable
efficacy and confirmed safety data, positioning Japan at the forefront of innovative
medical solutions. As a result, Japan is establishing itself as a hub for cutting-edge

immunotherapies like NK cell therapy.



| IN DEPTH

Key Findings

Japan's 'Act on Securing Quality, Efficacy and Safety of Products, Including
Regenerative Medical Products' (RMPA), enacted under the PMD Act, has enabled the
rapid market introduction of innovative regenerative medical products, including NK cell
therapies. This framework significantly broadens opportunities for patients worldwide to
access advanced treatments available in Japan, proving groundbreaking by granting
early approval based on probable efficacy and confirmed safety, even with limited clinical

data.

Technical / Clinical Details

Introduced in 2014, this regulatory framework expedites the practical application of
regenerative medicine products primarily through two pathways: conditional approval
and time-limited approval. These pathways allow therapies to be provided to patients in
need before all traditional rigorous clinical trial phases are completed. In the context of
NK (Natural Killer) cell therapy, the patient's own NK cells are expanded and activated
ex vivo before re-infusion, enhancing their ability to target cancer cells. This therapy is
expected to strengthen the immune system and deliver therapeutic effects with reduced
severe side effects, such as cytokine release syndrome, especially in patients with
advanced or recurrent cancers. Japan's system enables such rapid approval processes,

offering flexibility for developers to accumulate clinical data while refining their products.

Background & Context

While many countries maintain a cautious stance on approving regenerative medicine
products, Japan has adopted a risk-based approach, prioritizing the rapid delivery of
innovative treatments to patients while ensuring safety. This policy has propelled Japan
into a leading position as a global hub for regenerative medicine. NK cell therapy, as a
form of cancer immunotherapy, is considered easier to manufacture and carries lower
risks of severe side effects compared to CAR-T cell therapy, making it potentially
applicable to a broader range of patients. Japan's regulatory environment has also
spurred 'medical tourism,' where international patients travel to Japan to receive cutting-

edge NK cell therapies not yet available in their home countries.



Strategic Significance & Outlook

Japan's RMPA is expected to continue incentivizing global companies and research
institutions to develop and seek approval for innovative cell therapy products in Japan.
Further R&D in NK cell therapy and its expanded application to a wider range of
diseases are anticipated. Improved international patient access will elevate Japan's
medical technology and services' global reputation, potentially contributing to global
standardization and collaboration in regenerative medicine. However, the collection of
long-term safety and efficacy data and optimization of manufacturing costs remain

crucial for the sustained success of this regulatory framework.

Source: https://umekitaclinic.org/cell-therapy/nk/en/blog/14826/
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#05 Continuous Bioprocessing: Perfusion culture
efficiency explained

Published October 05, 2026 Raspa Pharma India

| oveERVIEW

Recent advancements in bioprocess engineering, including continuous
bioprocessing, intensified feeding strategies, and perfusion culture, are significantly
boosting the efficiency and productivity of biopharmaceutical manufacturing. These
technologies offer the potential to reduce manufacturing costs by up to 30% and
more than double production yields compared to traditional batch processes.
Perfusion culture, in particular, enables high-density cell cultivation, leading to

substantial yield increases and more sustainable manufacturing.



| IN DEPTH

Key Findings

Recent advancements in bioprocess engineering, particularly in continuous
bioprocessing, intensified feeding strategies, and perfusion-based cultivation
technologies, are dramatically enhancing the efficiency and productivity of
biopharmaceutical manufacturing. These innovations are critical for reducing

manufacturing costs and accelerating product time-to-market.

Technical / Clinical Details

**Continuous bioprocessing** involves operating the manufacturing process
continuously, which reduces variability between batches and maximizes equipment
utilization. This significantly increases production output and can lead to substantial
reductions in manufacturing costs. **Intensified Feeding Strategies** optimize nutrient
supply tailored to cellular metabolic needs, boosting cell culture productivity. For
instance, precise adjustment of amino acid and glucose concentrations at specific
stages can maximize cell density and target protein production. **Perfusion-based
cultivation** is a technique where cells are retained in the bioreactor while media is
continuously supplied and removed. This enables high-density cell culture, allowing for a
5 to 10-fold increase in cell density and more than a twofold improvement in volumetric
productivity compared to traditional fed-batch cultures. In monoclonal antibody (mAb)
production, for example, perfusion culture can dramatically increase grams per liter per

day production while shortening overall production duration.

Background & Context

With the expanding biopharmaceutical market, resolving manufacturing bottlenecks and
improving cost-efficiency are urgent industry-wide challenges. For expensive therapies
like antibody drugs and cell and gene therapy products, manufacturing costs significantly
impact product pricing. Continuous bioprocessing and perfusion culture are emerging as
promising solutions to these issues, enabling high-efficiency production with lower
capital investment while maintaining quality consistency. This opens up possibilities for

providing biopharmaceuticals at more affordable prices to a wider patient population.



Strategic Significance & Outlook

These advanced bioprocess technologies hold the potential to become the standard for
future biopharmaceutical manufacturing. They will play a crucial role in addressing
challenges related to quality, cost, and scalability, especially for new modalities such as
cell and gene therapy products. Ongoing research and development are expected to
further advance automation in process control, enhance real-time analytics, and
integrate manufacturing platforms, thereby improving global supply and accessibility of

biopharmaceuticals.

Source: https://www.raspapharma.com/blog/recent-advancements-in-the-field-of-bioprocess-engineering
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#06 Sartorius Eveo: CAR-T manufacturing costs and
2026 specs

Published October 08, 2026 Onyx Newsroom Germany

| oveERVIEW

Sartorius introduced its automated Eveo Cell Therapy Platform at the Cell & Gene
Meeting on the Mesa, aiming to reduce autologous CAR-T batch costs to under
$40,000 per patient and cut capital/operating expenditure by over 50%. This closed
system allows a single operator to manage eight patient batches in a smaller
cleanroom footprint, achieving a 70% production efficiency increase via proprietary
perfusion technology. Sartorius plans to begin orders in September 2026, with first
deliveries in 2027, promising a dramatic improvement in the cost-effectiveness and

scalability of cell therapy manufacturing.



| IN DEPTH

Key Findings

Sartorius has introduced its groundbreaking automated Eveo Cell Therapy Platform at
the Cell & Gene Meeting on the Mesa, declaring its potential to slash the cost of
autologous CAR-T batch production to under $40,000 per patient. The platform is also
projected to reduce both capital and operating expenditures by over 50%. Furthermore,
through its proprietary perfusion technology, Eveo promises a remarkable 70% increase
in overall production efficiency, signaling a transformative shift in the economic and

scalability challenges of cell therapy manufacturing.

Technical / Clinical Details

The Eveo platform is engineered as a fully closed system, meticulously designed to
eliminate manual interventions and open manipulations that characterize conventional
cell therapy manufacturing. This closed architecture significantly mitigates contamination
risks, thereby enhancing compliance with Good Manufacturing Practice (GMP)
regulations. A standout feature is its ability to allow a single operator to manage eight
patient batches simultaneously within a reduced cleanroom footprint. This represents a
substantial improvement in operator efficiency compared to traditional processes that
demand extensive labor and expansive facilities. Sartorius’s proprietary perfusion
technology optimizes nutrient delivery and waste removal during cell culture, boosting
cell proliferation and viability, which in turn maximizes product yield and achieves the

stated 70% increase in production efficiency.

Background & Context

CAR-T cell therapies have delivered unprecedented therapeutic success in treating
specific hematological cancers. However, their prohibitively high manufacturing costs,
often exceeding hundreds of thousands of dollars per treatment in the U.S., pose a
significant barrier to patient access and impose substantial financial strain on healthcare
systems. Sartorius's Eveo platform directly confronts this cost challenge. By automating
and streamlining the manufacturing process, it aims to drastically reduce costs, thereby
enabling broader patient access to these advanced treatments. As the cell therapy
market expands rapidly, addressing manufacturing costs and ensuring scalability are

paramount industry imperatives.



Strategic Significance & Outlook

Sartorius is poised to commence taking orders for the Eveo platform in September 2026,
with initial deliveries slated for 2027. The market introduction of this platform is expected
to fundamentally reshape the standard operating procedures for CAR-T cell therapy
manufacturing. The anticipated dramatic reductions in manufacturing costs and
improvements in efficiency will likely have a profound impact on the business models of
cell therapy developers, accelerating pipeline progression and facilitating the
commercialization of novel therapies. Eveo is set to be a pivotal technological
advancement in accelerating the widespread adoption of cell therapies and ultimately

expanding access to life-saving treatments for patients globally.

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

term-gmp/

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

company-sartorius/

Source: https://www.onyxnewsroom.com/sartorius-says-one-operator-can-run-eight-cell-therapy-patients-

on-eveo-platform-at-meeting-on-the-mesa/
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#07 Xuri W25: GMP-compliant TIL manufacturing
process explained

Published October 05, 2026 Frontiers Unknown

| oveERVIEW

A study in Frontiers details a platform for manufacturing tumor-infiltrating lymphocytes
(TILs) from various solid tumor types using a closed-system Xuri W25 Bioreactor for
automated culture and perfusion. This approach effectively supports the significant
expansion of tumor-reactive CD45+CD3+ cells, enabling the production of GMP-
compliant fresh cell dispersions for infusion. This technological advancement
significantly enhances the scalability, consistency, and safety of TILs manufacturing,

promising broader applicability for solid tumor immunotherapies.



| IN DEPTH

Key Findings

Research published in Frontiers describes a novel platform for the manufacturing of
Tumor-Infiltrating Lymphocytes (TILs) derived from various solid tumor types, leveraging
a closed-system Xuri W25 Bioreactor. This automated and perfusion-based approach
has demonstrated successful expansion of tumor-reactive CD45+CD3+ cells, yielding

GMP-compliant fresh cell dispersions suitable for direct patient infusion.

Technical / Clinical Details

The manufacturing process begins with the isolation of TILs from patient-derived solid
tumor biopsies, followed by an initial expansion phase. Crucially, the expanded cells are
then transferred to a Xuri W25 Bioreactor, which operates as a fully closed and
automated system for subsequent culture and perfusion. This closed-system design is
paramount for minimizing the risk of contamination, a persistent challenge in cell therapy
manufacturing, while ensuring consistent and controlled culture conditions. The study
highlights that this platform supports a significant fold expansion of the desired tumor-
reactive CD45+CD3+ cell population, critical for achieving the high cell numbers required
for clinical efficacy. The resulting cell dispersions are produced to Good Manufacturing
Practice (GMP) standards, delivered as fresh products for infusion, which simplifies

logistics and enhances patient safety compared to cryopreserved alternatives.

Background & Context

TIL therapy represents a potent form of adoptive cell immunotherapy for advanced solid
tumors, where other treatments have failed. However, the widespread adoption and
commercialization of TIL therapy have been hampered by complex, labor-intensive, and
open-system manufacturing processes that are prone to variability and contamination.
The need for scalable, automated, and closed-system solutions has been a critical
unmet need. This research directly addresses these challenges by providing a
standardized, efficient, and safer manufacturing pipeline. The ability to process TILs from
diverse solid tumor types broadens the therapeutic applicability of this approach

significantly.



Strategic Significance & Outlook

The development of a platform-based, closed-system manufacturing process for TILs
using the Xuri W25 Bioreactor carries immense strategic significance for the oncology
landscape. It promises to democratize access to TIL therapy by making its production
more efficient, cost-effective, and reproducible. This technological leap has the potential
to accelerate clinical trials, facilitate regulatory approval, and enable broader
commercialization of TILs for a range of solid malignancies, which currently represent a
major therapeutic challenge. This paradigm shift in TIL manufacturing is likely to inspire
similar automation and closed-system integration across other advanced cell therapies,

setting new benchmarks for quality and scalability in the ATMP sector globally.

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

term-gmp/
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#08 WuXiUP: WuXi Biologics Al bioprocess and 110x
productivity

Published October 09, 2026  BioProcess International (‘") China

| oveERVIEW

China's WuXi Biologics has rapidly industrialized biopharmaceutical manufacturing
through cell line/process optimization, its WuXiUP continuous bioprocess technology,
and Al integration. Notably, the company achieved an extraordinary 110-fold
productivity increase for a Gaucher disease therapy. This demonstrates the immense
effectiveness of high-efficiency manufacturing techniques and digitalization strategies
in reducing costs and accelerating biopharmaceutical market supply, solidifying WuXi

Biologics' position as a global CDMO leader.



| IN DEPTH

Key Findings

China's WuXi Biologics is rapidly advancing the industrialization of biopharmaceutical
manufacturing through a combination of cell line and process optimization, its pioneering
WuXiUP continuous bioprocess technology, and the strategic integration of Artificial
Intelligence (Al). Significantly, the company has achieved a remarkable 110-fold increase
in productivity for the manufacturing of a Gaucher disease therapy. This dramatic leap in
efficiency highlights the potential of advanced manufacturing technologies and
digitalization to profoundly improve the cost-effectiveness and speed of

biopharmaceutical market supply.

Technical/Clinical Details

WuXi Biologics' success is attributed to a multi-faceted approach:

e Cell Line and Process Optimization: The company develops high-yielding cell lines
and precisely optimizes culture conditions to enhance productivity from the initial

stages, forming the foundation for subsequent large-scale production efficiency.

 WuXiUP Continuous Bioprocess: As an alternative to traditional batch production,
the WuXiUP continuous bioprocess technology minimizes downtime and maximizes
bioreactor utilization. This enables the production of more product with the same
equipment, boosting both capacity and flexibility. The system has demonstrated its
effectiveness, particularly in the manufacturing of monoclonal antibodies and other

recombinant proteins.

e Al Integration: Leveraging Al in process development optimizes design-of-
experiments (DoE) and analyzes vast datasets to build predictive models. This
shortens development timelines and allows for proactive identification and resolution
of manufacturing bottlenecks. For example, Al predicts optimal media compositions

and culture parameters, facilitating faster scale-up.

* 110x Productivity for Gaucher Disease Therapy: The application of these
technologies to a Gaucher disease therapy resulted in a 110-fold increase in
productivity compared to conventional processes. This achievement directly
translates to substantial reductions in manufacturing costs and improved supply

stability for patients.



Background & Context

Amidst rising global demand for biopharmaceuticals, manufacturing costs and capacity
constraints remain significant industry bottlenecks. China, in particular, has made
massive investments in expanding its biopharmaceutical manufacturing capabilities and
technological innovation to meet growing domestic demand and enhance global
competitiveness. WuXi Biologics embodies this national strategy, and its advanced
manufacturing approach is integral to establishing its leadership in the global CDMO
market. High-efficiency manufacturing is also crucial for improving access to

biopharmaceuticals in emerging markets.

Strategic Significance & Outlook

The continuous bioprocess and Al-driven manufacturing strategy established by WuXi
Biologics are poised to become a model for future biopharmaceutical production. This
success provides a strong incentive for other CDMOs and biopharmaceutical companies
to invest in digitalization and process intensification. Moving forward, these high-
efficiency manufacturing technologies are expected to be applied to the production of
complex modalities such as cell and gene therapy products, enabling these innovative
treatments to reach patients more affordably and rapidly. China's biomanufacturing

industry is anticipated to continue playing a critical role in global biopharmaceutical

supply.

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

technology-term-scale-up/

Reference company guide: WuXi Biologics: https://troy-technical.com/cell-culture-

technology-company-wuxi-biologics/

Source: https://leonliao.substack.com/p/how-china-industrialized-biologics
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#09 Raman PAT: Automated glucose feeding and mAb
titer specs

Published October 09, 2026 BioProcess Tools USA

| oveERVIEW

Automated glucose feeding, coupled with Raman Process Analytical Technology
(PAT) and feedback control, has achieved groundbreaking results in monoclonal
antibody (mAb) manufacturing. This system demonstrably reduced mAb glycation by
40% to 58% while simultaneously increasing antibody titer by up to 25%. Real-time
media component monitoring and dynamic nutrient delivery dramatically improve
process consistency and product quality. This technology establishes a new standard
for biopharmaceutical manufacturing efficiency and quality control, contributing

significantly to reduced development costs and faster time-to-market.



| IN DEPTH

Key Findings

An automated glucose feeding system, integrating Raman Process Analytical
Technology (PAT) with advanced feedback control, has achieved revolutionary results in
monoclonal antibody (mAb) manufacturing. This system successfully reduced mAb
glycation by a remarkable 40% to 58%, while simultaneously increasing antibody titer by
up to 25%. This clearly demonstrates the potential of real-time process monitoring and
automated, dynamic nutrient feeding to dramatically enhance both biopharmaceutical

quality and production efficiency.

Technical/Clinical Details

This automated glucose feeding system utilizes a Raman spectrometer directly
connected to the bioreactor to measure glucose concentration in the cell culture medium
in real time. The measured data is fed into a control algorithm that automatically
calculates and adjusts the glucose feeding rate required to maintain target glucose
concentrations. This feedback loop prevents both over- and under-feeding of glucose,
thereby optimizing the cellular metabolic state. Strict control over glucose concentration
is known to directly influence protein glycosylation (specifically glycation), a Critical
Quality Attribute (CQA) in cell culture. Reduced glycation positively impacts the
biological activity, stability, and immunogenicity of mAbs, improving the therapeutic
efficacy and safety of the product. Furthermore, optimized nutrient supply promotes

healthy cell proliferation, leading to increased antibody titer.
o Core Technology: Automated glucose feeding via Raman PAT and feedback control.

o Impact: 40-58% reduction in mAb glycation, up to 25% increase in antibody titer.

¢ Mechanism: Real-time glucose monitoring and dynamic feeding adjustments

optimize cell metabolism.

» Benefits: Enhanced product quality (stability, activity) and manufacturing efficiency,

reduced costs.



Background & Context

Monoclonal antibodies are essential biopharmaceuticals for treating many diseases,
including cancer and autoimmune disorders. However, their manufacturing is complex,
and ensuring consistent product quality has always been a challenge. Even minor
fluctuations in cell culture conditions can affect quality attributes like glycosylation,
impacting drug efficacy and safety. Traditional batch-wise or manual feed adjustments
were often variable and inefficient. The integration of Raman PAT with automated
feedback control represents a significant step towards overcoming these challenges and

embodying the Quality by Design (QbD) approach.

Strategic Significance & Outlook

Automated nutrient feeding with Raman PAT feedback control is highly likely to become
a standard practice in future biopharmaceutical manufacturing. This technology will
extend beyond glucose to other critical nutrients and metabolites, contributing to the
optimization of more complex, multivariate processes. Furthermore, its integration with
Al and digital twin technologies will enable even more sophisticated predictive control
and autonomous manufacturing, becoming a key to realizing next-generation smart
biomanufactories. This is expected to further reduce biopharmaceutical development
timelines and manufacturing costs, ensuring high-quality therapeutics reach patients

more rapidly and consistently.

Source: https://bioprocesstools.com/blog/automated-nutrient-feeding-pat-control/
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#10 PackGene: Dyno AAV capsid ratio at 10L
preclinical scale

Published October 05, 2026 PR Newswire China

| oveERVIEW

PackGene Biotech announced successful client AAV manufacturing projects via the
Dyno Frontiers Network, demonstrating reliable and scalable production across
multiple Dyno® capsids. Utilizing its proprietary m-Alpha 293 AAV Platform
(suspension cell culture and column-based downstream processing), PackGene
achieved favorable product quality attributes, including final product full/empty capsid
ratios exceeding 80 percent, for preclinical studies at a 10L scale. This represents a
significant manufacturing advancement for the commercialization of AAV gene

therapies.



| IN DEPTH

Key Findings

PackGene Biotech has announced the successful completion of client AAV
manufacturing projects through the Dyno Frontiers Network, demonstrating reliable and
scalable production capabilities across multiple Dyno® capsids. Leveraging its
proprietary m-Alpha 293 AAV Platform, which integrates suspension cell culture and
column-based downstream processing, the company achieved excellent product quality
attributes for preclinical studies at a 10L scale, including final product full-to-empty
capsid ratios exceeding 80 percent. This marks a significant milestone in enhancing the
quality and efficiency of manufacturing processes for the commercialization of AAV gene

therapies.

Technical / Clinical Details

PackGene's 1-Alpha 293 AAV Platform incorporates an efficient suspension cell culture
system combined with robust column-based downstream processing. Suspension cell
culture offers advantages over traditional adherent culture by being easier to scale up
and enabling higher cell densities, thus contributing to increased viral vector production
efficiency. The column-based purification technology effectively removes impurities and
ensures high purity of the target AAV vectors. The achieved "over 80% full/empty capsid
ratio" signifies that more than 80% of the total vector particles correctly encapsulate the
therapeutic gene. A higher ratio is crucial for enhancing clinical efficacy and reducing the
risk of unwanted immune responses, making it a critical quality indicator for gene
therapy products. Achieving this quality at a 10L preclinical scale is highly indicative of its

potential for future large-scale Good Manufacturing Practice (GMP) production.



Background & Context

Adeno-associated viruses (AAVs) are widely recognized as one of the most promising
gene therapy delivery systems due to their favorable safety profile and broad tropism for
gene transfer into various tissues. However, the commercialization of AAV-based gene
therapies has been challenged by complex manufacturing processes, high costs, and
the consistent supply of high-quality vectors. Specifically, the ability to consistently
produce AAV vectors with high purity and a high full-capsid ratio from clinical trials
through commercial production has been a significant bottleneck for the industry.
PackGene's announcement underscores a breakthrough in overcoming these
manufacturing barriers, strengthening the technological foundation for bringing AAV
gene therapies to more patients. The collaboration with the Dyno Frontiers Network
signifies the successful integration of cutting-edge capsid technology with efficient

manufacturing capabilities.

Strategic Significance & Outlook

PackGene's demonstrated reliable and scalable AAV manufacturing capabilities across
multiple Dyno® capsids are expected to accelerate the development of AAV gene
therapies. The assurance of a consistent supply of high-quality vectors will contribute to
shorter research and development timelines, more efficient clinical trials, and reduced
time-to-market for final products. This progress will also help lower the cost of gene
therapies, making these innovative treatments more accessible to a wider patient
population. Moving forward, this platform has the potential to support diverse gene

therapy pipelines and establish new standards in biopharmaceutical manufacturing.

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

term-gmp/

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

technology-term-scale-up/

Source: https://www.prnewswire.com/news-releases/packgene-demonstrates-reliable-scalable-aav-
manufacturing-across-multiple-dyno-capsids-302897796.html
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