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This Week in 90 Seconds EXECUTIVE SUMMARY

iPS & Regenerative Medicine: the boundary moved
from isolated claims to qualification evidence

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

decisions.
SIGNAL 01 | CELL SOURCE SIGNAL 02 | PROCESS & MATERIALS
Syntax Bio Cellgorithm: iPSC to Beta Cell XellSmart XS411: Phase | Results and
Programming in 4 Days Phase Il Enroliment Status
Syntax Bio has demonstrated the ability to differentiate human XellSmart reported Phase | results for XS411, an off-the-shelf
induced pluripotent stem cells (iPSC) into pancreatic beta-like iPSC-derived cell therapy for Parkinson's disease, showing
cells within four days using its Cellgorithm platform. motor function improvements exceeding MCID thresholds.
SIGNAL 03 | QUALITY CONTROL SIGNAL 04 | CLINICAL USE
Stealth CAR-Tregs: TRAC deletion for CD3 Nano24 EXO-CD24: Phase 2b ARDS
antibody evasion mortality and efficacy results
Researchers have developed "Stealth” CAR-Tregs by deleting Inhaled EXO-CD24 significantly reduced 28-day mortality risk by
the T-cell receptor alpha chain (TRAC) to evade depletion by 72% and shortened hospital stays in a phase 2b trial for acute
non-mitogenic CD3 antibodies. respiratory distress syndrome (ARDS).
DECISION
Focus this week's management attention on clinical evidence, manufacturability,
reimbursement and scalable quality. Move only when the linked evidence can be reproduced
under your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: separate research findings from clinical readiness and define release, safety and follow-up gates.

2. Suppliers: connect materials, equipment and assays to repeatable cell quality and regulatory evidence.

3. Executives: track patient count, endpoints, comparators, adverse events, CMC consistency and reimbursement.

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

20 SOURCE-BOUND CONDITION
7 A’ Inhaled EXO-CD24 significantly reduced 28-day mortality risk by 72% and shortened hospital
A12 stays in a phase 2b trial for acute respiratory distress syndrome (ARDS).

SOURCE-BOUND CONDITION
P02 XellSmart reported Phase | results for XS411, an off-the-shelf iPSC-derived cell therapy for

A02 Parkinson's disease, showing motor function improvements exceeding MCID thresholds.

SOURCE-BOUND CONDITION

P03

A0S (TRAC) to evade depletion by non-mitogenic CD3 antibodies.

Researchers have developed "Stealth" CAR-Tregs by deleting the T-cell receptor alpha chain

SOURCE-BOUND CONDITION
P04 Inhaled EXO-CD24 significantly reduced 28-day mortality risk by 72% and shortened hospital
A12 stays in a phase 2b trial for acute respiratory distress syndrome (ARDS).

SOURCE-BOUND CONDITION

P05

AO8 cost-effective manufacturing of CAR-T cells.

Researchers evaluated three piggyBac transposon delivery methods to optimize the

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 | iPS & Regenerative Medicine | cutoff 2026-10-23 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 source

P01/P06

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

Process &
materials
P02/P07

XellSmart reported
Phase | results for
XS411, an off-the-shelf
iPSC-derived cell
therapy for Parkinson's
disease, showing.

Quality contro
|

P03/P08

Researchers have
developed "Stealth"
CAR-Tregs by deleting
the T-cell receptor
alpha chain (TRAC) to
evade depletion by.

Clinical use

P04/P09

Inhaled EXO-CD24
significantly reduced
28-day mortality risk by
72% and shortened
hospital stays in a
phase 2b trial for.

Access &

scale

P05/P10

Researchers evaluated
three piggyBac
transposon delivery
methods to optimize
the cost-effective
manufacturing of
CAR-T cells.

EVIDENCE REQUIRED AT EACH HANDOFF

Cell source to Process & materials

Process & materials to Quality control

Quality control to Clinical use

Clinical use to Access & scale

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

patient count, endpoints, comparators, adverse events, CMC consistency and reimbursement.

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

patient count, endpoints, comparators, adverse events, CMC consistency and reimbursement.

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

patient count, endpoints, comparators, adverse events, CMC consistency and reimbursement.

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

patient count, endpoints, comparators, adverse events, CMC consistency and reimbursement.

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

CMC consistency and reimbursement.

relevant evidence and documented patient count, endpoints, comparators, adverse events,
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Priority Map
Priority map: maturity and next decision locus

Next decision locus (categories)

Business / rules @ a

System / adoption @ @@ @ @

Tech / process P08 @

Research Prototype Joint eval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE

P02

P03

P04

P05

P07

P08

P10

MATURITY / NEXT DECISION LOCUS

Syntax Bio Cellgorithm: iPSC to Beta
Cell Programming in 4 Days
System / adoption | cue: platform

XellSmart XS411: Phase | Results and
Phase Il Enroliment Status
System / adoption | cue: trial

Stealth CAR-Tregs: TRAC deletion for
CD3 antibody evasion
Business / rules | cue: regulation

Nano24 EXO-CD24: Phase 2b ARDS
mortality and efficacy results
System / adoption | cue: trial

PiggyBac CAR-T Engineering:
Delivery Strategy Optimization 2026
System / adoption | cue: system

BT-Exo-Pt-miR-196 inhibitor:
Bone-targeted exosome specs for
osteoporosis

Business / rules | cue: regulating

AMSC-derived Exosomes:
miR-26a-5p Mechanism in Kidney
Fibrosis

Business / rules | cue: regulator

HLHS iPSC-CMs: Mechanoadaptation
defects and inflammatory response
Tech / process | cue: no
system/business cue

TAPBP Knockout: Reducing HLA
Class | for Cardiac Cell Therapy
Tech / process | cue: no
system/business cue

iPS Cell Sheet Transplant: First
Patient Outcome and Timeline
System / adoption | cue: application

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

classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems). Article-title cues take

precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble diameter reflects the

editorial score.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

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

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

A01 | Cell source | Product adoption

FACT
Syntax Bio has demonstrated the ability to differentiate human

induced pluripotent stem cells (iPSC) into pancreatic beta-like
cells within four days using its Cellgorithm platform. This
programmable approach utilizes CRISPR activation to mimic
human development, potentially enabling scalable production
of therapies for type 1 diabetes.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. 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, connect materials, equipment and

assays to repeatable cell quality and regulatory evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against PO1.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

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

XellSmart XS411: Phase | Results and Phase Il Enroliment Status

A02 | Process & materials | Joint evaluation

FACT
XellSmart reported Phase | results for XS411, an off-the-shelf

iPSC-derived cell therapy for Parkinson's disease, showing
motor function improvements exceeding MCID thresholds. The
company also completed enrollment for its Phase Il trial in
China using a PROBE design. These results suggest the
therapy can restore dopamine synthesis and improve daily
living for moderate-to-advanced patients.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. 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, connect materials, equipment and
assays to repeatable cell quality and regulatory evidence.
ACTION

Within 30 days, separate research findings from clinical
readiness and define release, safety and follow-up gates;
record the evidence and owner against P02.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | 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.

AO05 | Quality control | Pilot

FACT
Researchers have developed "Stealth” CAR-Tregs by deleting

the T-cell receptor alpha chain (TRAC) to evade depletion by
non-mitogenic CD3 antibodies. This strategy shifts the immune
balance toward regulation by selectively eliminating activated
T-cells while preserving CAR-Tregs, potentially reducing the

cell dose required for clinical efficacy in organ transplantation.

WHY IT MATTERS
The decision relevance is clinical evidence, manufacturability,

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

P03 Stealth CAR-Tregs: TRAC deletion for CD3 antibody evasion

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and

assays to repeatable cell quality and regulatory evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against PO3.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: BUSINESS / RULES

A12 | Clinical use | Joint evaluation

FACT
Inhaled EXO-CD24 significantly reduced 28-day mortality risk

by 72% and shortened hospital stays in a phase 2b trial for
acute respiratory distress syndrome (ARDS). The therapy
achieved its primary endpoint, with 85% of patients free of
respiratory failure at day 7 compared to 33.3% for placebo.
These results support the transition to a larger international
phase 3 trial for this engineered exosome therapy.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not

accepted from a headline alone.

P04 Nano24 EXO-CD24: Phase 2b ARDS mortality and efficacy results

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and
assays to repeatable cell quality and regulatory evidence.
ACTION

Within 30 days, separate research findings from clinical
readiness and define release, safety and follow-up gates;
record the evidence and owner against P04.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 19/25 | MATURITY 3/5 | 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.

P05

A08 | Access & scale | Pilot

FACT
Researchers evaluated three piggyBac transposon delivery

methods to optimize the cost-effective manufacturing of CAR-T
cells. The study found that a one-plasmid system (ONE)
provides the highest gene delivery efficiency, while
mRNA-based delivery reduces transgene copy numbers.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

PiggyBac CAR-T Engineering: Delivery Strategy Optimization 2026

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and

assays to repeatable cell quality and regulatory evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against PO5.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

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

A11 | Cell source | Research

FACT
Engineered M2 macrophage-derived exosomes combined with

platinum nanoparticles and a miR-196b inhibitor preserved
trabecular bone and reduced osteoclast activity in
ovariectomy-induced osteoporosis mouse models. The
targeted formulation demonstrated superior histological
improvements and bone formation markers compared to
untargeted versions. This nanotherapeutic approach addresses
bone loss by simultaneously regulating genes, scavenging
reactive oxygen species, and modulating the inflammatory
environment.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not

accepted from a headline alone.

m BT-Exo-Pt-miR-196 inhibitor: Bone-targeted exosome specs for osteoporosis

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and
assays to repeatable cell quality and regulatory evidence.
ACTION

Within 30 days, separate research findings from clinical
readiness and define release, safety and follow-up gates;
record the evidence and owner against POG6.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | 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.

A10 | Process & materials | Pilot

FACT
Researchers have identified that exosomes from adipose

mesenchymal stem cells (AMSCs) halt kidney scarring by
delivering miR-26a-5p to suppress the glycolysis regulator
Pfkfb3. In mouse models, this treatment significantly reduced
fibrosis markers and tubular damage, suggesting a metabolic
approach to treating chronic kidney disease.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not

accepted from a headline alone.

AMSC-derived Exosomes: miR-26a-5p Mechanism in Kidney Fibrosis

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and

assays to repeatable cell quality and regulatory evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against PO7.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: BUSINESS / RULES

P08

AOQ9 | Quality control | Research

FACT
Human iPSC-derived cardiomyocytes (iPSC-CMs) from

Hypoplastic Left Heart Syndrome (HLHS) patients exhibit
maladaptive remodeling and heightened inflammatory signaling
when exposed to cyclic stretch. Unlike control cells, HLHS
iPSC-CMs fail to upregulate calcium handling and
sarcomere-associated genes, suggesting a genetic basis for
single ventricle failure.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not

accepted from a headline alone.

HLHS iPSC-CMs: Mechanoadaptation defects and inflammatory response

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and
assays to repeatable cell quality and regulatory evidence.
ACTION

Within 30 days, separate research findings from clinical
readiness and define release, safety and follow-up gates;
record the evidence and owner against PO8.

UNKNOWN

Still unproven or incompletely stated: patient count, endpoints,
comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | 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.

A04 | Clinical use | Pilot

FACT
Researchers in Japan have developed lab-grown heart cells

that evade immune detection by knocking out the TAPBP gene
using CRISPR-Cas9. These cardiomyocytes show reduced
HLA class | expression, avoiding both cytotoxic T cell attacks
and natural killer cell responses. This approach simplifies the
creation of hypoimmunogenic cell lines, potentially enabling
off-the-shelf cardiac therapies for heart failure.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not

accepted from a headline alone.

m TAPBP Knockout: Reducing HLA Class | for Cardiac Cell Therapy

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and

assays to repeatable cell quality and regulatory evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: patient count, endpoints,

comparators, adverse events, CMC consistency and

reimbursement.

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

A03 | Access & scale | Product adoption

FACT
The first patient to receive a transplant of heart muscle cell

sheets derived from induced pluripotent stem (iPS) cells is
scheduled for discharge this Thursday. The procedure,
performed on a woman in her 50s, resulted in improved
breathing and mobility without major complications. This marks
the first successful application of an iPS-derived regenerative
medicine product.

WHY IT MATTERS

The decision relevance is clinical evidence, manufacturability,
reimbursement and scalable quality. The signal should be
tested at the application and operating-system level, not

accepted from a headline alone.

P10 iPS Cell Sheet Transplant: First Patient Outcome and Timeline

Date not stated

BUSINESS READ
For operating companies, compare the reported change with

current qualification, sourcing and product-roadmap
assumptions. For suppliers, connect materials, equipment and
assays to repeatable cell quality and regulatory evidence.

ACTION
Within 30 days, separate research findings from clinical

readiness and define release, safety and follow-up gates;
record the evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: patient count, endpoints,

comparators, adverse events, CMC consistency and

reimbursement.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

Materials, equipment and
technology suppliers

Trading, investment and

legal teams

ROADMAP

separate research findings
from clinical readiness and
define release, safety and

follow-up gates

connect materials,
equipment and assays to
repeatable cell quality and

regulatory evidence

Map patient count,
endpoints, comparators,
adverse events, CMC
consistency and

reimbursement.

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

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

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

customers.

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

OWNERS / GATES / DELIVERABLES

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

Standardize interfaces,
traceability, lifecycle
support and recovery

services.

Diversify regional, technical
and customer concentration

risk.

NOW | 0-30 DAYS

Evidence ledger

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

owner

NOW | 0-30 DAYS

Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

NEXT | 1-12 MONTHS

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

data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-56 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 Source, test conditions and reproducibility No traceable evidence

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

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating plan
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-12

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

HTML did not retain its original source URL.

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

AO01

A02

A03

A04

A0S

A06

A07

A08

A09

A10

A11

A12

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

XellSmart XS411: Phase | Results and Phase Il Enroliment Status

iPS Cell Sheet Transplant: First Patient Outcome and Timeline

TAPBP Knockout: Reducing HLA Class | for Cardiac Cell Therapy

Stealth CAR-Tregs: TRAC deletion for CD3 antibody evasion
Vascularized Heart Organoids: hPSC-derived Soil-Seed System
Human Reprogramming: Epigenomic Heterogeneity and Spatial
Organization

PiggyBac CAR-T Engineering: Delivery Strategy Optimization 2026
HLHS iPSC-CMs: Mechanoadaptation defects and inflammatory

response

AMSC-derived Exosomes: miR-26a-5p Mechanism in Kidney
Fibrosis

BT-Exo-Pt-miR-196 inhibitor: Bone-targeted exosome specs for
osteoporosis

Nano24 EXO-CD24: Phase 2b ARDS mortality and efficacy results
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https://biospace.com/press-releases/syntax-bio-programs-stem-cells-toward-
pancreatic-beta-cells-in-four-days

https://www.webull.com/news/15767350893126656

https://www.nippon.com/en/news/yjj2026102100774/

https://bioengineer.org/single-gene-knockout-strips-lab-grown-heart-cells-of-i

mmune-visibility/

https://www.biorxiv.org/content/10.64898/2026.10.13.758862v1

https://www.biorxiv.org/content/10.64898/2026.10.21.758395v1

https://www.biorxiv.org/content/10.64898/2026.10.15.757424v1

https://www.biorxiv.org/content/10.64898/2026.10.16.758153v1

https://www.biorxiv.org/content/10.64898/2026.10.11.758388v1
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y-scarring/

https://bioengineer.org/engineered-exosomes-preserve-trabecular-bone-in-m
ouse-osteoporosis-model/

https://www.biopharminternational.com/view/nano24-inhaled-exo-cd24-ards-
phase-2b-mortality
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#01 Syntax Bio Cellgorithm: iPSC to Beta Cell
Programming in 4 Days

Published October 21, 2026  BioSpace (Syntax Bio 7L XU 'J—X) USA

| oveERVIEW

Syntax Bio has demonstrated the ability to differentiate human induced pluripotent
stem cells (iPSC) into pancreatic beta-like cells within four days using its Cellgorithm
platform. This programmable approach utilizes CRISPR activation to mimic human
development, potentially enabling scalable production of therapies for type 1

diabetes.



| IN DEPTH

Key Findings

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

scalable manufacturing, and preclinical evaluation in collaboration with Mayo Clinic.

Technical Details

The Cellgorithm platform employs CRISPR activation (CRISPRa) to trigger the cell's
own genetic instructions without editing or cutting the genome. The system mimics
human development by activating genes in a specific sequence and at controlled times
via a single delivery of transient DNA instructions. To achieve these results, researchers
conducted three screens testing over 170 Cellgorithm variants derived from 29
pancreatic lineage genes. Each variant activated up to 10 genes in five or fewer timed

steps.

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

stages despite the presence of later-stage instructions.

Background & Context

The findings were presented by co-founder and CSO Ryan Clarke on October 21, 2026,
in Kyoto, Japan. The Cellgorithm platform is designed to replace traditional, labor-
intensive differentiation processes that often take months. By mapping the human cell
lineage tree, the platform creates a compounding data set that improves the prediction of

efficient paths to desired cell states.



Significance & Outlook

By reducing the time required to generate specialized cells to days or weeks, Syntax Bio
aims to overcome bottlenecks in the production of regenerative medicines. The company
is currently collaborating with Mayo Clinic to combine the Cellgorithm platform with
expertise in pancreatic biology and clinical translation to develop a transformative cell

therapy for patients with type 1 diabetes.

Source: https://biospace.com/press-releases/syntax-bio-programs-stem-cells-toward-pancreatic-beta-

cells-in-four-days
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#02 XellSmart XS411: Phase | Results and Phase Il
Enroliment Status

Published October 18, 2026 PR Newswire (XellSmart) xWebulli§&~X—=' South Korea -
China

| OVERVIEW

XellSmart reported Phase | results for XS411, an off-the-shelf iPSC-derived cell
therapy for Parkinson's disease, showing motor function improvements exceeding
MCID thresholds. The company also completed enrollment for its Phase |l trial in
China using a PROBE design. These results suggest the therapy can restore

dopamine synthesis and improve daily living for moderate-to-advanced patients.



| IN DEPTH

Key Findings

Phase | results for XS411 demonstrate robust clinical improvements in motor function
and quality of life. Participants showed an average improvement of more than 30 points
in OFF-state MDS-UPDRS Part Il scores at six months post-transplant. Additionally,
patient diaries indicated an average gain of over five hours of "good ON time" per day.
These gains surpassed published minimal clinically important difference (MCID)

thresholds, with a trend toward greater efficacy in the higher-dose cohort.

Technical Details

XS411 is an allogeneic cell therapy consisting of induced pluripotent stem cell (iPSC)-
derived dopaminergic neural progenitor cells. The therapy is designed for use without
patient-specific human leukocyte antigen (HLA) matching and is administered via a
standardized immunosuppressive regimen. The cells are transplanted into the bilateral

posterior putamen to differentiate into functional dopaminergic neurons.

To validate these results objectively, XellSmart utilized "*F-DOPA PET molecular
imaging. Post-transplant scans showed elevated specific binding ratios in the putamen,
confirming that the transplanted cells survived, engrafted, and established functional

dopamine synthesis and metabolic capacity.

Background and Context

The Phase | trial was a single-arm, open-label study involving nine participants with
moderate-to-advanced Parkinson's disease (Hoehn—Yahr stages 3 to 4) and a mean
disease duration of approximately 10 years. The study used a 3+3 dose-escalation
design. Safety objectives were met; no dose-limiting toxicities, serious adverse events,
or graft-induced dyskinesia were reported, and MRI monitoring showed no tumor

formation or aberrant cellular overgrowth.



Significance and Outlook

XellSmart has completed enroliment for its registrational Phase Il study in China. Led by
Beijing Tiantan Hospital and involving other centers such as Peking Union Medical
College Hospital, the trial employs a Prospective Randomized Open-label Blinded
Endpoint (PROBE) design. This methodology uses randomized grouping and blinded
endpoint evaluation to mitigate investigator bias and provide rigorous evidence for

subsequent confirmatory clinical trials.

Source: https://www.webull.com/news/15767350893126656

Collected: October 24, 2026 | Automated Research System (Al)
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#03 iPS Cell Sheet Transplant: First Patient Outcome
and Timeline

Published October 21, 2026  nippon.com (EfZ&fS) Japan

| oveERVIEW

The first patient to receive a transplant of heart muscle cell sheets derived from
induced pluripotent stem (iPS) cells is scheduled for discharge this Thursday. The
procedure, performed on a woman in her 50s, resulted in improved breathing and
mobility without major complications. This marks the first successful application of an

iPS-derived regenerative medicine product.



| IN DEPTH

Key Findings

A woman in her 50s from Kanagawa Prefecture is set to be discharged from an Osaka
hospital on Thursday following the first-ever transplant of heart muscle cell sheets made
from induced pluripotent stem (iPS) cells. The patient reported significant improvement
in her condition, stating at a Wednesday press conference that she can breathe deeply

and feels comfortable one week after the surgery.

Technical Details

The surgical procedure took place on Sept. 29. During the operation, three myocardial
cell sheets were applied directly to the patient's heart. Post-operative monitoring
indicates that the patient has experienced no major complications and has recovered

sufficiently to walk.

Background and Context

The patient had developed acute myocardial infarction in 2022. Despite receiving
medication, her heart function gradually declined, which negatively impacted her daily
life and necessitated the regenerative transplant. This surgery represents the first
instance of a regenerative medicine product derived from iPS cells being transplanted

into a patient.

Significance and Outlook

The successful application of these cell sheets and the subsequent recovery of the
patient demonstrate the clinical viability of iPS-derived myocardial tissues. By restoring
heart function in a patient where traditional medication had failed, this case establishes a

precedent for the use of iPS cell sheets in treating severe heart failure.

Source: https://www.nippon.com/en/news/yjj2026102100774/
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#04 TAPBP Knockout: Reducing HLA Class | for
Cardiac Cell Therapy

Published October 18, 2026  Bioengineer.org (iSciencei@X DiA/T) USA

| OVERVIEW

Researchers in Japan have developed lab-grown heart cells that evade immune
detection by knocking out the TAPBP gene using CRISPR-Cas9. These
cardiomyocytes show reduced HLA class | expression, avoiding both cytotoxic T cell
attacks and natural killer cell responses. This approach simplifies the creation of
hypoimmunogenic cell lines, potentially enabling off-the-shelf cardiac therapies for

heart failure.



| IN DEPTH

Key Findings

Scientists led by Shugo Tohyama of Fujita Health University have created human
induced pluripotent stem cell (hiPSC)-derived cardiomyocytes that are largely invisible to
the immune system. By disrupting the TAPBP gene, the team significantly reduced the
expression of HLA class | proteins on the cell surface. Laboratory tests demonstrated
that these edited cells evade attack by cytotoxic T cells without triggering the natural
killer (NK) cell response, a common failure in previous hypoimmunogenic cell line

attempts.

Technical Details

The researchers used CRISPR-Cas9 to target TAPBP, which encodes tapasin, a
molecular chaperone that bridges HLA class | molecules to the TAP transporter in the
endoplasmic reticulum. Tapasin is essential for loading high-affinity peptides onto HLA
class | molecules. The team electroporated a plasmid encoding TAPBP guide RNA and
Cas9 into an HLA haplotype-homozygous hiPSC line from Kyoto University’s Center for
iPS Cell Research and Application.

o Cell Validation: Edited cells retained pluripotency markers NANOG and OCT4,

showed a normal karyotype, and maintained standard expansion rates.

* HLA Expression: While the cells responded to interferon-gamma, HLA class |

expression plateaued at a lower level than controls, and HLA class Il remained low.

¢ Functional Integrity: Cardiomyocytes achieved over 95 percent purity by day 17.
They exhibited normal sarcomere organization, mitochondrial distribution, and
calcium transient recordings, with beat rates responding normally to the beta-

adrenergic agonist isoproterenol.



Background & Context

Heart failure affects over 64 million people globally. While hiPSC-derived
cardiomyocytes offer a regenerative alternative to scarce donor hearts, immunological
rejection is a primary barrier. Autologous therapies are limited by manufacturing time,
while allogeneic "off-the-shelf" cells risk rejection due to the high polymorphism of HLA
genes. Previous attempts to remove HLA class | entirely (e.g., via beta-2 microglobulin
disruption) often triggered NK cell destruction, requiring complex multi-gene edits to

prevent.

Significance & Outlook

By targeting the antigen-processing machinery rather than the HLA genes themselves,
this single-gene knockout provides a streamlined path to immune evasion. This
reduction in genetic modification lowers off-target risks and simplifies quality control for
clinical manufacturing, moving the field closer to scalable, off-the-shelf cardiac cell

therapies.

Source: https://bioengineer.org/single-gene-knockout-strips-lab-grown-heart-cells-of-immune-visibility/
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#05 Stealth CAR-Tregs: TRAC deletion for CD3
antibody evasion

Published October 20, 2026  bioRxiv (INSERMf?)  France

| oveERVIEW

Researchers have developed "Stealth" CAR-Tregs by deleting the T-cell receptor
alpha chain (TRAC) to evade depletion by non-mitogenic CD3 antibodies. This
strategy shifts the immune balance toward regulation by selectively eliminating
activated T-cells while preserving CAR-Tregs, potentially reducing the cell dose

required for clinical efficacy in organ transplantation.



| IN DEPTH

Key Findings

The study demonstrates that TRAC -/-CAR-Tregs exhibit robust protection from CD3
antibody-mediated depletion in circulation and peripheral tissues. In contrast, most
TRAC +/+CAR-T cells are eliminated. Furthermore, the few TRAC +/+CAR-T cells that
escape this depletion show a transcriptomic signature consistent with T-cell exhaustion,

whereas TRAC -/-CAR-Tregs maintain their functional integrity.

Technical Details

The researchers utilized a combination of HLA-A2-targeted-CAR-Treg therapy and non-
mitogenic CD3 antibody therapy to selectively deplete activated T-cells. The technical

evaluation of TRAC deletion revealed the following:

o TRAC deletion does not impair antigen-specific activation or expansion of CAR-

Tregs.

e The transcriptomic, phenotypic, epigenetic, and functional profiles of the cells remain

unaffected by the deletion of the T-cell receptor alpha chain.

e The resulting "Stealth" CAR-Tregs are able to evade the CD3 antibody therapy that
typically targets T-cells.

Background & Context

Current organ transplantation standards of care require lifelong immunosuppression,
which increases the risk of malignancy and infection. While Chimeric Antigen Receptor
Regulatory T cells (CAR-Tregs) targeting donor antigens can suppress alloimmune
responses while preserving protective immunity, their effectiveness is often limited by the

presence of a substantial pool of alloreactive memory T-cells in transplant recipients.



Significance & Outlook

By combining selective depletion of activated T-cells with TRAC -/-CAR-Tregs, the
immune balance is skewed toward regulation. This approach addresses the challenge of
alloreactive memory T-cells and may enhance the translational potential of CAR-Treg
therapy by lowering the required cell dose for clinical efficacy. J.Z, T.B and S.C are listed

as inventors on a patent application (EP22300582) related to this work.

Source: https://www.biorxiv.org/content/10.64898/2026.10.13.758862v1
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#06 Vascularized Heart Organoids: hPSC-derived Soil-
Seed System

Published October 22, 2026 bioRXxiv

| oveERVIEW

Researchers have developed a method to generate vascularized, chambered human
cardiac organoids (hCOs) from human pluripotent stem cells (hPSCs) by
recapitulating early heart-foregut development. This "Soil-Seed" system mimics the
interaction between the heart and foregut endoderm to enhance organoid maturation

and vascularization.



| IN DEPTH

Key Findings

The study demonstrates the emergence of self-organized heart/foregut-like structures
derived from human pluripotent stem cells (hPSCs). These structures develop into
chambered human cardiac organoids (hCOs) that incorporate multiple cell types,
including cardiomyocytes (CMs), epicardial cells, cardiac fibroblasts, and endothelial
cells. The researchers found that optimizing the induction system further improves the

maturation and vascularization of these organoids.

Technical Details

The development process utilizes a "Soil-Seed" architecture to simulate early human

development:

* The Seed: Initial heart/foregut-like structures that serve as the core of the organoid.

o The Soil: Surrounding supportive cells that encase the Seed and provide the

necessary matrix microenvironment.

This configuration allows the Seed to progressively evolve into complex, chambered

hCOs containing the aforementioned cardiac and vascular cell populations.

Background & Context

The methodology is based on the biological observation that during early cardiogenesis,
heart regions maintain close contact with foregut endoderm. This proximity is critical
because the foregut endoderm supplies essential nutrients and signaling cues required

to orchestrate the assembly of the primitive heart tube.

Significance & Outlook

By recreating the spatial and signaling relationship between the heart and foregut, the
Soil-Seed system provides a functional model to dissect the self-organization of the
human heart and foregut during early development. The ability to produce vascularized
and chambered organoids represents a step forward in mimicking human cardiac

architecture in vitro.



Source: https://www.biorxiv.org/content/10.64898/2026.10.21.758395v1
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#07 Human Reprogramming: Epigenomic
Heterogeneity and Spatial Organization

Published October 21, 2026 bioRxiv. USA

| OVERVIEW

Researchers integrated single-nucleus measurements and spatial transcriptomics to
map the trajectories of human fibroblast reprogramming into induced pluripotent stem
cells (iPSCs). The study reveals that productive and unsuccessful reprogramming
paths are defined by distinct molecular remodeling and early spatial organization.
These findings demonstrate that transcriptional progression and epigenomic changes

are separable processes during cell-fate conversion.



| IN DEPTH

Key Findings

The study identifies that productive and unsuccessful reprogramming trajectories exhibit
distinct molecular remodeling and spatial organization. A critical discovery is that cell-fate
conversion involves separable transcriptional progression and epigenomic changes.
Spatial profiling indicates that productive and unsuccessful populations are organized

before overt iPSC colonies emerge, with productive hotspots becoming evident by day 3.

Technical Details

The research utilized integrated paired single-nucleus measurements across human
fibroblast reprogramming time courses from four individuals. The data integration

included:

Gene expression and chromatin accessibility.

Gene expression and DNA methylation.

DNA methylation and three-dimensional (3D) genome organization.

Spatial transcriptomics.

Analysis showed that starting fibroblasts possess DNA methylation heterogeneity within
and between individuals, primarily concentrated in broad repressive domains. While this
heterogeneity diminishes during productive reprogramming, unsuccessful populations
diverge into two groups: one that retains a fibroblast-like methylome despite reduced
fibroblast-associated gene expression, and another that undergoes substantial
chromatin opening and demethylation but fails to fully establish the iPSC regulatory

state.

Background & Context

Reprogramming somatic cells into iPSCs requires extensive transcriptional and
epigenomic remodeling. While the general process is known, the specific relationship
between these changes along productive versus unsuccessful trajectories has remained
unclear. This study addresses this gap by examining how DNA methylation and 3D
genome configurations vary even among early-iPSCs that exhibit similar pluripotency-

associated expression.



Significance & Outlook

The results highlight that gene expression within specific states varies based on
morphology and neighborhood composition. By demonstrating that some early-iPSCs
more closely resemble mature iPSCs in their DNA methylation and 3D genome
configurations than others, the research provides a deeper understanding of the
epigenetic barriers and spatial requirements necessary for successful cell-fate

conversion.

Source: https://www.biorxiv.org/content/10.64898/2026.10.15.757424v1
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#08 PiggyBac CAR-T Engineering: Delivery Strategy
Optimization 2026

Published October 19, 2026 bioRXxiv

| oveERVIEW

Researchers evaluated three piggyBac transposon delivery methods to optimize the
cost-effective manufacturing of CAR-T cells. The study found that a one-plasmid
system (ONE) provides the highest gene delivery efficiency, while mRNA-based

delivery reduces transgene copy numbers.



| IN DEPTH

Key Findings

The study identifies the one-plasmid system (ONE) as the most efficient method for
gene delivery in CAR-T cell engineering without enrichment, although this comes at the
expense of lower cell viability and higher transgene copy numbers. Conversely, the
MRNA transposase approach combined with a DNA donor plasmid (MRNA) reduces
transgene copy numbers but results in lower overall efficiency. Notably, the use of
autologous feeder enrichment completely overcomes the viability shortcomings of the

ONE approach while maintaining high efficiency and transgene copy numbers.

Technical Details

The researchers performed a multi-objective optimization comparing three specific

delivery strategies for the piggyBac transposon:

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

¢ MRNA: mRNA transposase used in combination with a DNA donor plasmid.

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

viability, and transgene copy number.

Background & Context

Chimeric antigen receptor (CAR)-T cell therapy is a revolutionary cancer
immunotherapy. However, widespread clinical application is currently limited by
obstacles associated with conventional manufacturing strategies, which typically rely on
viral vectors to deliver genetic material into host genomes. This study seeks to provide a
simpler and more cost-effective alternative by optimizing the piggyBac transposon

system.



Significance & Outlook

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

further process optimization.

Source: https://www.biorxiv.org/content/10.64898/2026.10.16.758153v1
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#09 HLHS iPSC-CMs: Mechanoadaptation defects and
inflammatory response

Published October 17, 2026 bioRxiv. USA

| oveERVIEW

Human iPSC-derived cardiomyocytes (iPSC-CMs) from Hypoplastic Left Heart
Syndrome (HLHS) patients exhibit maladaptive remodeling and heightened
inflammatory signaling when exposed to cyclic stretch. Unlike control cells, HLHS
iPSC-CMs fail to upregulate calcium handling and sarcomere-associated genes,

suggesting a genetic basis for single ventricle failure.



| IN DEPTH

Key Findings

HLHS iPSC-CMs demonstrate a failure to adapt to mechanical stress, characterized by
blunted calcium transient responses and the activation of inflammatory signaling
pathways. While control iPSC-CMs showed quicker rise times in calcium transients
following cyclic stretch, this response was observed in only one of four HLHS iPSC-CM
lines. Furthermore, transcriptomic analysis revealed that all four HLHS lines failed to
upregulate genes associated with sarcomeres and calcium handling in response to

stretch, a stark contrast to the adaptive response seen in control cells.

Technical Details

The study utilized iPSCs from two unaffected donors and four HLHS patients, which
were differentiated into iPSC-CMs and engineered into aligned tissues. The researchers
compared static culture conditions against a dynamic environment where tissues were

exposed to cyclic 20% uniaxial stretch at 1 Hz for 48h. Evaluation methods included:

o Sarcomere Organization: Quantified via immunostained a-actinin images in static

tissues.

e Calcium Transients: Evaluated using Fluo-4 calcium indicator dye at a 1 Hz pacing

frequency.

» Transcriptomics: Bulk RNA sequencing to identify stretch-induced changes in gene

expression.

In static culture, HLHS iPSC-CMs exhibited modest defects in calcium transient

morphology and sarcomere organization compared to controls.

Background & Context

Hypoplastic Left Heart Syndrome (HLHS) is a severe congenital defect involving the
underdevelopment of left-sided cardiac structures. Surgical palliation establishes the
right ventricle as the single ventricle for systemic circulation. However, patients remain
susceptible to heart failure, potentially due to the increased hemodynamic load on the
single ventricle. Because the etiology is poorly understood, this study employed iPSC-
CMs to capture patient-specific genetics and the mechanical environment of the

ventricle.



Significance & Outlook

These results indicate that defective mechanoadaptation may contribute to the failure of
the single ventricle in HLHS patients. The identification of aberrant inflammatory
signaling and failed gene upregulation provides potential candidate biomarkers and new

opportunities for therapeutic interventions.

Source: https://www.biorxiv.org/content/10.64898/2026.10.11.758388v1
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#10 AMSC-derived Exosomes: miR-26a-5p Mechanism
in Kidney Fibrosis

Published October 19, 2026  Bioengineer.org (J Cell Mol Medi®X DfE/) USA

| oveERVIEW

Researchers have identified that exosomes from adipose mesenchymal stem cells
(AMSCs) halt kidney scarring by delivering miR-26a-5p to suppress the glycolysis
regulator Pfkfb3. In mouse models, this treatment significantly reduced fibrosis
markers and tubular damage, suggesting a metabolic approach to treating chronic

kidney disease.



| IN DEPTH

Key Findings

AMSC-derived exosomes significantly suppress renal fibrosis by targeting the metabolic
reprogramming of tubular epithelial cells. In a mouse model of unilateral ureteral
obstruction (UUO), intravenous injection of these exosomes reduced levels of the
hypoxia marker HIF-1a and the fibrosis marker a-SMA.. Histological analysis confirmed
that the treatment lessened tubular dilation and epithelial cell damage while suppressing

myofibroblast activation and collagen deposition.

Technical Details

The research team isolated exosomes via ultracentrifugation, confirming a size of 50—
200 nanometers and a bilayer membrane structure. The vesicles were validated using
markers CD9, CD81, and Tsg101, with the absence of Calnexin. miRNA sequencing
identified five dominant microRNAs—miR-26a-5p, miR-150-5p, miR-1301-3p, miR-193a-
3p, and miR-33a-3p—which together comprise nearly 48 percent of the total miRNA

population.

The study identified miR-26a-5p as the primary functional mediator. Using a dual-

luciferase reporter assay, researchers confirmed that miR-26a-5p binds to the 3'UTR of
Pfkfb3, an enzyme encoding 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase 3.
When exosomes were depleted of miR-26a-5p using an inhibitor, the protective effects

against kidney damage were markedly weakened and Pfkfb3 was upregulated.

Background & Context

Chronic kidney disease involves renal fibrosis, where functional nephron tissue is
replaced by scar tissue. Tubular epithelial cells normally rely on fatty acid oxidation for
energy; however, under hypoxic conditions, this process is suppressed. The cells then
switch to glycolysis, a less efficient sugar-burning pathway, which serves as a hallmark
of disease progression. While whole stem cell injections pose risks of immune reactions
and uncontrolled growth, exosomes offer a low-immunogenicity alternative for delivering

nucleic acids and proteins directly to tissues.



Significance & Outlook

By rewiring the metabolism of the kidney's most energy-hungry cells, AMSC-derived
exosomes provide a specific mechanism to interrupt the progression of fibrosis. The
findings suggest that targeting the Pfkfb3-mediated glycolytic pathway via exosomal
delivery may offer a viable strategy for treating chronic kidney disease where no

currently approved anti-fibrotic drugs can reliably reverse scarring.

Source: https://bioengineer.org/stem-cell-exosomes-carry-a-microrna-that-halts-kidney-scarring/

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


https://bioengineer.org/stem-cell-exosomes-carry-a-microrna-that-halts-kidney-scarring/

#11 BT-Exo-Pt-miR-196 inhibitor: Bone-targeted
exosome specs for osteoporosis

Published October 20, 2026  Bioengineer.org (Materials Today BioiaX DiE/) USA

| OVERVIEW

Engineered M2 macrophage-derived exosomes combined with platinum
nanoparticles and a miR-196b inhibitor preserved trabecular bone and reduced
osteoclast activity in ovariectomy-induced osteoporosis mouse models. The targeted
formulation demonstrated superior histological improvements and bone formation
markers compared to untargeted versions. This nanotherapeutic approach addresses
bone loss by simultaneously regulating genes, scavenging reactive oxygen species,

and modulating the inflammatory environment.



| IN DEPTH

Key Findings

The targeted nanotherapeutic, designated BT-Exo-Pt-miR-196 inhibitor, produced
stronger micro-computed tomography and histological improvements in mice with
ovariectomy-induced osteoporosis over a six-week study than untargeted formulations.
In vitro tests showed the formulation produced the strongest alkaline phosphatase
staining after seven days of osteogenic induction and greater calcium deposition via
Alizarin Red S staining after 14 days. Blood measurements, serum chemistry, and major

organ examinations indicated no detectable short-term toxicity.

Technical Details

The delivery system utilizes M2 macrophage-derived exosomes, which measured 118.0
1 43.9 nm (unmodified) and 139.2 + 48.8 nm (targeted, co-loaded). The system

integrates three functional components:

 miR-196b inhibitor: Targets miR-196b-5p to increase expression of GATA6 and
influence osteoblast differentiation via Sema3a, Wnt/B-catenin, and the RANKL/OPG

system.

¢ Platinum nanoparticles: Provide enzyme-like antioxidant activity, showing stronger

scavenging of hydrogen peroxide, hydroxyl radicals, and superoxide.

o SDSSD peptide: Binds periostin to promote delivery to osteoblast-lined bone

surfaces.

Confocal microscopy and ex vivo imaging confirmed that BT-modified exosomes
preferentially accumulated in the femur and tibiae compared to other organs and

unmodified exosomes.



Background & Context

Osteoporosis is characterized by an imbalance where bone resorption by osteoclasts
exceeds formation by osteoblasts, often accompanied by chronic low-grade
inflammation and oxidative stress. The researchers selected M2-derived exosomes
because they significantly increased RUNX2 expression—an osteogenic transcription
factor—compared to MO or M1 exosomes. Additionally, the combination of M2 exosomes
and platinum nanoparticles reduced the expression of pro-inflammatory cytokines

including interleukin-1B, interleukin-6, and tumor necrosis factor-alpha.

Significance & Outlook

This experimental nanomedicine approach demonstrates a multi-pronged strategy to
treat bone loss by combining RNA regulation, ROS scavenging, and immunomodulation
in a single carrier. While the study confirms preferential bone accumulation and efficacy
in cultured cells and mouse models, the researchers noted that long-term safety and

efficacy in humans have not yet been established.

Source: https://bioengineer.org/engineered-exosomes-preserve-trabecular-bone-in-mouse-osteoporosis-

model/
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#12 Nano24 EXO-CD24: Phase 2b ARDS mortality and
efficacy results

Published October 20, 2026 BioPharm International USA

| OVERVIEW

Inhaled EXO-CD24 significantly reduced 28-day mortality risk by 72% and shortened
hospital stays in a phase 2b trial for acute respiratory distress syndrome (ARDS). The
therapy achieved its primary endpoint, with 85% of patients free of respiratory failure
at day 7 compared to 33.3% for placebo. These results support the transition to a

larger international phase 3 trial for this engineered exosome therapy.



| IN DEPTH

Key Findings

In a randomized, double-blind, placebo-controlled phase 2b trial (NCT05947747)
involving 90 patients, inhaled EXO-CD24 met its primary endpoint. At day 7, 85% of
patients treated with EXO-CD24 were free of respiratory failure, defined as an oxygen
saturation to fraction of inspired oxygen ratio greater than 315, compared to 33.3% in the
placebo group (p<.0001). An adjusted Cox model showed a 72% reduction in the 28-day
risk of death (hazard ratio 0.28; p=.033). Long-term follow-up at 6 months showed all-
cause mortality of 13.3% for the EXO-CD24 arm versus 43.3% for placebo (p=.003),

representing a 69% relative reduction.

Technical Details

EXO-CD24 is an engineered exosome therapy carrying the immunomodulatory protein
CD24. It is designed to deliver activity directly to the lungs to selectively control damage-
driven inflammation while maintaining the immune system's ability to eliminate
pathogens. In the phase 2b trial, patients were randomized 2:1 (n=60 for EXO-CD24;
n=30 for placebo). The treatment consisted of 1010 particles per dose administered
twice daily for 5 days. Mean hospital stay through day 28 was reduced to 6.5 days with
EXO-CD24, compared to 14.4 days with placebo (p=.0001).

Background and Context

ARDS is characterized by severe lung inflammation and impaired oxygenation, triggered
by over 80 causes including trauma, infection, and acute pancreatitis. Hospital mortality
rates for ARDS vary by severity: 34.9% for mild, 40.3% for moderate, and 46.1% for
severe cases. Nano24 has previously administered EXO-CD24 to over 260 patients,
including a single-blind dose-finding trial of 91 patients with mild to moderate COVID-19-

related ARDS in Greece, which reported no treatment-related serious adverse events.



Significance and Outlook

The phase 2b trial reported no treatment-related serious adverse events and fewer
overall adverse events than the placebo group. While the results are encouraging, they
were presented at the CHEST Annual Meeting 2026 and have not yet been published in
a peer-reviewed journal. Nano24 plans to advance EXO-CD24 into a larger international

phase 3 trial and is evaluating the therapy for other inflammatory conditions.

Source: https://www.biopharminternational.com/view/nano24-inhaled-exo-cd24-ards-phase-2b-mortality
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