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[ ) RMAT for R/R B-ALL with 100% ORR in Phase 1.
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clinical/preclinical data for iPSC-derived
off-the-shelf CAR T in autoimmune/solid tumors.

® ® @@ Imviva Biotech's off-the-shelf allogeneic CAR T,

® CTD402, shows 86% ORR in R/R T-ALL/LBL.

SO0 Caribou's allogeneic CAR T, vispa-cel, shows
superior PFS (17.1 months) to approved
autologous CAR T in lymphoma Phase 1.

c000 Allogeneic BCMA CAR T (CB-011) with immune
cloaking shows deep responses in multiple
myeloma Phase 1.

000C Century Therapeutics' iPSC-derived T1D therapy,
CNTY-813, shows durable glucose control &
immune evasion in preclinical.

c000 Beam Therapeutics' gene-editing candidate
BEAM-302 shows positive clinical data in AATD,
hinting at accelerated FDA path.

® @ @ ® Intellia Therapeutics anticipates key Phase 3 HAE

() data for CRISPR-based lonvo-z at EAACI 2026.
c000 BioCardia's CardiAMP autologous cell therapy
° shows progress towards FDA PMA and Japanese
PMDA endorsement for heart failure.

SO0 Stem cell therapies for Parkinson's Disease,
including BlueRock's ESC and Japanese iPSC
programs, advance to clinical stages.

FDA issues draft guidance to streamline

[ X X X ] .
regulatory submissions for cell/gene therapy by
leveraging prior knowledge.

Guide outlines strategic selection of FDA
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expedited pathways (Fast Track, Breakthrough,
RMAT) for drug development.
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FDA reiterates no exosome products are
approved for aesthetic use, issuing public safety
warnings against unapproved products.

FUJIFILM Cellular Dynamics opens new iPSC
manufacturing facility, quadrupling capacity and
reorganizing leadership.

Made Scientific and Pluristyx partner to integrate
iPSC technology and expand cell therapy CDMO
services.

Alcami acquires Tjoapack, expanding CDMO
packaging capabilities to strengthen cell and gene
therapy supply chain.

South Korean ENCell secures US clinical
manufacturing contract for Ingenium
Therapeutics' NK cell therapy Gengleucel.

Cartesian Therapeutics & WestGene partner to
accelerate in vivo CAR T platform for autoimmune
diseases, trial starts late 2026.

AmMax Bio licenses Lonza's conjugation and
linker-payload technologies for its ADC program
AMB-104 targeting hematologic cancers.

Novartis and Orionis Biosciences collaborate on
Al-driven molecular glue discovery in a deal up to
$1.4 billion.

Human Continuum secures $5.13M seed funding
to advance exosome-based therapeutic longevity
platform.

REPROCELL develops hypoimmune iPSC
engineering with Al-designed CRISPR for
off-the-shelf cell therapies.

CombiCult® platform enables feeder-free
bioreactor scalability for iPSC-derived NK cell
manufacturing.

Non-viral CRISPR/Cas9 HDR platform enables
stable genetic engineering of solid tumor models,
overcoming viral vector challenges.
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I Three Questions That Demand Your Decision This Week

@ Is your CAR T pipeline competitive against 'off-the-shelf'?

Allogeneic CAR T therapies are showing comparable or superior efficacy (e.g., Cellectis' 100% ORR, Caribou's
17.1-month PFS) to autologous products. Does your strategy account for this shift?

® Are you investing enough in iPSC platforms for functional cures?

iPSC-derived therapies for major diseases like Type 1 Diabetes (Century Therapeutics) and Parkinson's
(BlueRock, Japanese programs) are advancing to clinical stages, promising functional cures.

© Are you leveraging new FDA guidance for faster market entry?

The FDA's draft guidance to streamline cell and gene therapy submissions by using 'prior knowledge' could
significantly accelerate development and reduce costs for innovative therapies.

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

Opp. > Threat Both High

T
2]
0
(@]
[
z
m
|
v
>
X
m
[0}

- ALLO-T

HYPO-MFG ’ .
. (como)

)
m
=2
m
‘m.
=
—
o)
o

1 -
&
c
2
% Low Impact Threat > Opp.
o
!
EXO-WARN
< Threat —
® ALLO-T Critical Off-shelf CAR T Autologous obsolescence
® iPSC-CURE Opp. Major disease cures =
® HYPO-MFG Opp. Scalable off-shelf —
® GENE-EDIT Opp. Single-dose cures =
® FDA-REG Opp. Faster approvals —
® CDMO Opp. Robust supply chain —
® EXO-WARN Threat Legit R&D; Regulatory risk
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I Deep Dive @ — Allogeneic CAR T Reaches Pivotal Stage with RMAT

#01 | 2026/06/11 | Stock Titan (Cellectis SEC Filing) | Tech Novelty® ® ® ® O Proximity® @ ® ® O Market

Impact® @ ® ® O Data Reliability® ® ® ® O US/EU Relevancco ® @ ® ®

Cellectis' CD22-targeting allogeneic CAR T-cell therapy, lasme-cel, received FDA RMAT designation for R/R
B-ALL, marking the first allogeneic CAR T in a pivotal trial for this indication.

Final Phase 1 data from the BALLI-O1 trial showed a 100% overall response rate in the target Phase 2
population with a manageable safety profile, demonstrating potent anti-leukemic activity.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 100% ORR is highly promising, but Phase 1 data is often
optimistic; durability and larger patient cohorts in pivotal trials will be key. Technical barriers
include managing alloimmune reactions and ensuring long-term persistence. [Opportunity] for
OEMs & device manufacturers to acquire or license leading allogeneic CAR T platforms,
potentially disrupting autologous market. [Threat] for existing autologous CAR T IP holders and
manufacturers facing rapid obsolescence. Next actions: [R&D;] Immediately benchmark
internal CAR T pipelines against this data. [Strategy] Evaluate M&A; targets in allogeneic space
by Q3 2026.

I Deep Dive @ — iPSC-Derived T1D Therapy with Immune Evasion

#06 | 2026/06/09 | BioSpace (Century Therapeutics) | Tech Novelty® ® ® ® ® Proximity® @ OOO Market

Impact® ® ® ® ® Data Reliability® ® ® ® O US/EU Relevancco @ @ ® @
Century Therapeutics announced preclinical data for CNTY-813, an iPSC-derived islet replacement therapy for
Type 1 Diabetes (T1D) with Allo-Evasion™ 5.0 technology.

The therapy demonstrated durable glucose control for over eight months and robust immune evasion without
immunosuppression, with an IND filing planned for Q4 2026, aiming for a functional T1D cure.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: A functional cure for T1D without immunosuppression would
be a game-changer, but preclinical success often faces hurdles in human trials. Technical
barriers include ensuring consistent differentiation, long-term engraftment, and avoiding any
unexpected immune responses or tumorigenicity. [Opportunity] for materials & component
suppliers in bioreactors, cell culture media, and gene-editing tools. [Threat] for traditional
insulin and diabetes management device manufacturers in the long term. Next actions: [R&D;]
Initiate internal research on iPSC-derived islet cell differentiation and immune evasion
strategies. [Business Dev] Identify potential collaboration partners in T1D space by end of Q3
2026.

iPS Cell & Regenerative Medicine Weekly Intelligence Report | 2026-06-13 | Page 4



I Deep Dive @ — Stem Cell Therapies for Parkinson's Advance to Phase 3

#10 | 2026/06/11 | NeurologyLive | Tech Novelty® ® ® ® O Proximity® ® @ ® O Market Impact® ® ® ® ® Data
Reliability® ® @ OO US/EU Relevancco ® ® ® ®

Stem cell therapies for Parkinson's Disease (PD), specifically dopamine cell replacement, are progressing to
advanced clinical stages, including BlueRock Therapeutics' ESC-derived product in Phase 3.

A Japanese iPSC-derived dopamine cell program has also expanded to US clinical trials after conditional
approval, offering potential functional cures for motor impairments in PD patients.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Advancing to Phase 3 is a major milestone, but
neurodegenerative disease trials are notoriously challenging. The complexity of brain
implantation and long-term cell survival are significant technical barriers. [Opportunity] for
OEMs & device manufacturers in neurosurgical delivery systems and imaging for cell tracking.
[Threat] for pharmaceutical companies relying on symptomatic treatments for PD if a
functional cure emerges. Next actions: [R&D;] Monitor clinical trial progress closely for
BlueRock and Japanese iPSC programs. [Strategy] Assess market readiness for
neuro-regenerative therapies and potential infrastructure needs by Q4 2026.

I Other Notable Articles

REPROCELL Develops Hypoimmune iPSC Engineering with AI-Designed CRISPR for Off-the-Shelf Cell Therapies (REPROCELL)
Tech Novelty® ® ® ® ® Proximity ® ® OO O Market Impact® ® ® ® ® Data Reliability® ® ® ® O US/EU Relevancceo ® ® @ O

Al-designed CRISPR for hypoimmune iPSCs could enable truly universal donor cells, revolutionizing
off-the-shelf cell therapy manufacturing.

Made Scientific and Pluristyx Form Strategic Partnership to Integrate iPSC Technology and Expand Cell Therapy Manufacturing CDMO Services
(BioPharm International)
Tech Novelty® @ ® OO Proximity® @ ® ® ® Market Impact® @ @ ® O Data Reliability® ® ® ® O US/EU Relevancco e ® @ @

This partnership strengthens the iPSC CDMO ecosystem, providing end-to-end services from iPSC lines to
GMP manufacturing, accelerating market entry.

Intellia Therapeutics' Lonvo-z Anticipates Key Phase 3 HAE Data Presentation at EAACI 2026 (Simply Wall St)
Tech Novelty® ® ® ® O Proximity® @ @ ® O Market Impact® ® ® ® O Data Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Phase 3 data for in vivo CRISPR therapy for HAE is a critical inflection point, validating CRISPR's potential for

single-dose genetic cures.

FDA Issues Draft Guidance to Streamline Regulatory Submissions for Cell and Gene Therapy Products by Leveraging Prior Knowledge (Pharmuni)
Tech Novelty® OOOO Proximity® @ @ ® ® Market Impact® @ ® ® ® Data Reliability® ® ® OO US/EU Relevancco e @ @ @

New FDA guidance allows leveraging existing data, significantly reducing development timelines and costs for

cell and gene therapies.

Caribou Biosciences' Off-the-Shelf Allogeneic CAR T Vispa-cel Shows Superior PFS to Approved Autologous CAR T Therapies in Lymphoma Phase 1
(Fierce Biotech)
Tech Novelty® ® ® ® O Proximity® @ @ OO Market Impact® ® ® ® O Data Reliability® ® ® OO US/EU Relevancco @ ® ® ®

Allogeneic CAR T achieving superior PFS to autologous therapies in Phase 1 signals a major competitive
threat and paradigm shift.
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I Recommended Actions This Week

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

I Immediate (this week)

e [R&D;] [Strategy] Review allogeneic CAR T data (Cellectis, Caribou, Imviva) to benchmark internal
pipeline performance and competitive positioning.

¢ [Legal/IP] [Regulatory] Analyze new FDA draft guidance on leveraging prior knowledge for cell/gene
therapy submissions.

I Short-term (1 month)

¢ [R&D;] [Business Dev] Evaluate iPSC-derived functional cure programs (T1D, Parkinson's) for
potential partnerships or internal R&D; investment.

e [Procurement] [Strategy] Assess current CDMO relationships and capacity for iPSC-derived and
allogeneic cell therapies, considering new facility expansions (Fujifilm, Made Scientific).

I Medium-long term (quarter+)

e [R&D;] [Strategy] Develop a roadmap for in vivo gene editing technologies (CRISPR, base editing) for
rare diseases and broader applications.

¢ [Executive] [Strategy] Formulate a long-term strategy to mitigate risks from unapproved exosome
products and ensure ethical, evidence-based development.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-13
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Cellectis' Lasme-cel Receives FDA RMAT Designation as
First Allogeneic CAR T in Pivotal Trial for R/R B-ALL,
EHA Data Confirms Efficacy

Published June 11, 2026  Stock Titan (Cellectis SEC Filing)  USA

EDITING LIFE

| overview

Cellectis announced that its CD22-targeting allogeneic CAR T-cell therapy candidate,
lasme-cel (UCART22), has received Regenerative Medicine Advanced Therapy (RMAT)
designation from the FDA for relapsed/refractory B-cell acute lymphoblastic leukemia
(R/R B-ALL). This marks the first RMAT designation for an allogeneic CAR T-cell
therapy in a pivotal trial for R/R B-ALL patients. Concurrently, final Phase 1 data for
lasme-cel's BALLI-01 clinical trial, presented at EHA, demonstrated a 100% overall
response rate in the target Phase 2 population with a manageable safety profile,
alongside promising preliminary Phase 1 data for eti-cel (UCART20x22) in R/R B-cell
non-Hodgkin lymphoma.
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Key Findings

Cellectis' CD22-targeting allogeneic CAR T-cell therapy candidate, lasme-cel (UCART22),
has been granted Regenerative Medicine Advanced Therapy (RMAT) designation by the
U.S. Food and Drug Administration (FDA) for the treatment of adult and adolescent
patients with relapsed or refractory B-cell acute lymphoblastic leukemia (R/R B-ALL). This
is a landmark achievement, as it is the first allogeneic CAR T-cell therapy to receive RMAT
designation while in a pivotal trial for R/R B-ALL. Further underscoring its potential, final
Phase 1 data from the BALLI-01 clinical trial for lasme-cel were presented at the
European Hematology Association (EHA) 2026 annual meeting, demonstrating a
remarkable 100% overall response rate (ORR) in the target Phase 2 patient population

with a manageable safety profile.

Technical and Clinical Details

The clinical data for lasme-cel highlights its potent anti-leukemic activity and favorable
safety profile. The BALLI-01 study, conducted in adult patients with R/R B-ALL, aimed to
evaluate the potential of this off-the-shelf CD22-targeting allogeneic CAR T-cell therapy.
Researchers reported rapid and durable responses, with a significant proportion of
patients achieving complete remission. In terms of safety, adverse events such as
cytokine release syndrome (CRS) and immune effector cell-associated neurotoxicity
syndrome (ICANS) were generally manageable. This suggests that the inherent
alloimmune reactions associated with allogeneic therapies are sufficiently controlled in
the context of lasme-cel, potentially offering an improved safety margin compared to
some autologous CAR T therapies. Additionally, Cellectis presented preliminary Phase 1
data for eti-cel (UCART20x22), a dual CD20/CD22-targeting allogeneic CAR T-cell
therapy, from the NATHALI-01 study in R/R B-cell non-Hodgkin lymphoma patients. This
dual-targeting approach aims to mitigate antigen escape and enhance therapeutic

efficacy across diverse B-cell malignancies.



Background and Industry Context

R/R B-ALL remains a challenging malignancy with limited treatment options and poor
prognosis, particularly in adult patients. While existing treatments, including
chemotherapy, hematopoietic stem cell transplantation, and certain autologous CAR T-
cell therapies, have shown efficacy, they are often associated with manufacturing delays
and dependency on the patient's physiological fitness. Allogeneic CAR T-cell therapies
like lasme-cel offer a significant advantage by being 'off-the-shelf,' enabling rapid
accessibility and timely treatment for a broader patient population. The RMAT
designation, granted by the FDA for regenerative medicine products addressing serious
conditions with unmet medical needs and preliminary clinical evidence of benefit,
underscores the high regard the FDA holds for lasme-cel's potential clinical impact. This

designation facilitates expedited development and review processes.

Strategic Significance and Outlook

The RMAT designation for lasme-cel and the compelling Phase 1 data presented at EHA
represent critical milestones towards the commercialization of allogeneic CAR T-cell
therapies. Cellectis is now poised to accelerate its pivotal trials for lasme-cel, moving
closer to regulatory approval. The success of allogeneic CAR T therapies would mark a
substantial advancement over traditional autologous approaches in terms of
manufacturing scalability, cost-effectiveness, and patient access, potentially benefiting a
larger population of hematologic cancer patients. Furthermore, the development of
dual-targeting strategies like eti-cel signifies an ongoing evolution in CAR T-cell therapy
design, aimed at overcoming tumor heterogeneity and antigen escape, thereby

broadening the potential applications across various cancer types.

Source: https://www.stocktitan.net/sec-filings/CLLS/6-k-cellectis-s-a-current-report-foreign-issuer-
f5ab8fébf3a5.html
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Fate Therapeutics Presents Positive Clinical and
Preclinical Data for iPSC-Derived Off-the-Shelf CAR T
Therapies FT819, FT839, and FT836 in Autoimmune
Diseases and Solid Tumors

Published June 05, 2026  Fate Therapeutics USA

| overview

Fate Therapeutics unveiled updated clinical and preclinical data for its iPSC-derived
off-the-shelf CAR T-cell programs at EULAR and in corporate presentations. The
Phase 1 trial for anti-CD19 CAR T-cell therapy FT819 in Systemic Lupus Erythematosus
(SLE) patients demonstrated rapid and sustained clinical improvements with a
favorable safety profile following a low-intensity preconditioning regimen. Preclinical
data for FT839, a dual CD19/CD38-targeting CAR T-cell, showed promising potential
for autoimmune diseases and hematologic malignancies, while the MICA/B-targeting
CAR T-cell FT836 exhibited preliminary anti-tumor activity and tolerability in advanced

KRAS wild-type colorectal cancer.
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Key Findings

Fate Therapeutics has presented compelling clinical and preclinical data for its induced
pluripotent stem cell (iPSC)-derived, off-the-shelf CAR T-cell programs, underscoring
their therapeutic potential in both autoimmune diseases and solid tumors. The Phase 1
study of FT819, an anti-CD19 CAR T-cell therapy for Systemic Lupus Erythematosus (SLE)
patients, showed rapid and durable clinical improvements with a favorable safety profile
using a less intensive preconditioning regimen. Furthermore, new preclinical data
indicated that FT839, a dual CD19 and CD38-targeting CAR T-cell, has the potential to
achieve comprehensive elimination of activated immune cells in autoimmune diseases
and hematologic malignancies. Additionally, FT836, a MICA/B-targeting CAR T-cell
designed for solid tumors, demonstrated preliminary anti-tumor activity and tolerability

in advanced KRAS wild-type colorectal cancer.

Technical and Clinical Details

FT819 represents the first clonal CAR T-cell product derived from an iPSC platform,
integrating a single gene-editing event to eliminate the T-cell receptor and incorporate a
CD19-targeting chimeric antigen receptor (CAR), along with controlled surface protein
expression to reduce immunogenicity. In the SLE Phase 1 study, patients received a low-
intensity chemotherapy regimen (single dose of fludarabine and cyclophosphamide)
followed by FT819 administration, leading to rapid clinical responses and sustained
improvements. These findings validate the potential efficacy and safety of allogeneic
CAR T therapy for B-cell depletion in autoimmune disorders. FT839 targets both CD19
and CD38 to eliminate a broader range of immune cells, aiming to address highly
resistant diseases. FT836 leverages stress-induced proteins (MICA/B ligands for NKG2D)
expressed by many solid tumor cells, showing promising activity in models of KRAS wild-

type colorectal cancer resistant to current therapies.



Background and Industry Context

Autoimmune diseases like SLE are chronic, debilitating conditions marked by
inflammation and organ damage, demanding novel therapeutic approaches beyond
conventional treatments. While CAR T-cell therapy has revolutionized hematologic
malignancies, its application in solid tumors and autoimmune diseases is still in nascent
stages. Fate Therapeutics' iPSC platform offers a paradigm shift by enabling large-scale,
cost-effective manufacturing of homogeneous 'off-the-shelf' products, circumventing
the logistical and manufacturing hurdles associated with patient-specific autologous CAR
T-cell therapies. The company's immune-evasion technologies are critical in mitigating
the risk of immune rejection in allogeneic cell therapies, thereby enhancing product

efficacy and safety.

Strategic Significance and Outlook

Based on these encouraging clinical and preclinical data, Fate Therapeutics plans to
initiate a Phase 2 trial for FT819 in lupus nephritis, aiming to further expand its pipeline
in the autoimmune disease landscape. FT839 is on track to complete IND-enabling
activities in 2026, with subsequent clinical trials expected to offer new therapeutic
options for indications such as multiple myeloma and other autoimmune conditions. The
data for FT836 demonstrates the feasibility of CAR T-cell therapies for solid tumors,
paving the way for further development. Fate Therapeutics has secured its cash runway
into 2028, providing a strong financial foundation to advance its diverse and innovative

programs.

Source: https://ir.fatetherapeutics.com/news-releases/news-release-details/fate-therapeutics-showcases-
data-ft819-and-ft839-programs

Collected: June 12, 2026 | Automated Research System (Gemini API)
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Imviva Biotech's Off-the-Shelf Allogeneic CAR T
Therapy CTD402 Achieves High Response Rates in
Relapsed/Refractory T-ALL/LBL at EHA Presentation

Published June 11, 2026  GlobeNewswire (Imviva Biotech) USA

| AL
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| overview

Imviva Biotech presented promising clinical data for its next-generation off-the-shelf
allogeneic CAR T-cell therapy, CTD402, at the EHA 2026 annual meeting. The therapy
targets adult and pediatric patients with relapsed/refractory T-cell acute
lymphoblastic leukemia (R/R T-ALL) and lymphoblastic lymphoma (LBL), where
treatment options are severely limited. Data showed an 86% overall response rate
(ORR) and an 80% complete remission (CR) rate in adult patients, with similarly high

rates in pediatric patients, all accompanied by a manageable safety profile.
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Key Findings

At the European Hematology Association (EHA) 2026 annual meeting, Imviva Biotech
announced compelling clinical data for CTD402, its next-generation off-the-shelf
allogeneic CAR T-cell therapy. The therapy is designed for adult and pediatric patients
with relapsed/refractory T-cell acute lymphoblastic leukemia (R/R T-ALL) and
lymphoblastic lymphoma (LBL), conditions characterized by limited treatment options
and poor prognosis. The presented data revealed an impressive 86% overall response
rate (ORR) and an 80% complete remission (CR) rate in adult patients, with comparable
high response and remission rates observed in pediatric patients. Crucially, CTD402
maintained a manageable safety profile, demonstrating significant therapeutic potential

for T-cell malignancies.

Technical and Clinical Details

CTD402 is an allogeneic CAR T-cell therapy developed using proprietary gene-editing
and cell culture processes, positioned as an 'off-the-shelf' product that eliminates the
need for patient-specific cell collection and manufacturing inherent in traditional
autologous CAR T therapies. This allows for rapid treatment initiation following
diagnosis. The clinical trial enrolled R/R T-ALL/LBL patients who had failed or relapsed
after standard treatments. In addition to the high response rates, the safety profile was
favorable, with cytokine release syndrome (CRS) and immune effector cell-associated
neurotoxicity syndrome (ICANS) being manageable. The consistent efficacy and safety
observed in both adult and pediatric populations suggest broad applicability across

different age groups, a critical advantage in these aggressive diseases.



Background and Industry Context

The development of CAR T-cell therapies for T-cell malignancies has historically been
more challenging than for B-cell malignancies. This is primarily due to the 'fratricide’
phenomenon, where CAR T-cells, being T-cell derived, can attack each other if the CAR
targets a T-cell antigen, and the technical hurdles in overcoming immune rejection for
allogeneic CAR T-cells. CTD402's success demonstrates a breakthrough approach to
overcome these challenges, generating significant excitement for a new therapeutic
option in severe, refractory T-cell leukemias and lymphomas. The off-the-shelf nature of
CTD402 is particularly significant, offering simplified manufacturing, reduced costs, and
improved patient access, which are critical drivers for the broader adoption of cell

therapies.

Strategic Significance and Outlook

The encouraging clinical data for CTD402 provides strong momentum for accelerating
the development of allogeneic CAR T-cell therapies for T-cell malignancies. Imviva
Biotech plans to advance CTD402 further, aiming for regulatory approval. The potential
success of this therapy offers a life-saving paradigm for patients with T-cell malignancies
who currently have limited treatment options. Furthermore, the demonstrated efficacy of
CTD402 as an off-the-shelf product enhances the credibility of allogeneic cell therapy
platforms globally and could stimulate further development and application in other

disease areas.

Source: https://www.globenewswire.com/news-release/2026/06/11/3310460/0/en/imviva-biotech-

presents-studies-on-ctd402-allogeneic-car-t-therapy-at-eha2026-congress.html
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Caribou Biosciences' Off-the-Shelf Allogeneic CAR T

Vispa-cel Shows Superior PFS to Approved Autologous
CAR T Therapies in Lymphoma Phase 1

Published June 11, 2026  Fierce Biotech USA

| overview

Caribou Biosciences announced promising median progression-free survival (PFS)
data from its Phase 1 clinical trial of vispacabtagene regedleucel (vispa-cel), an off-
the-shelf allogeneic CAR T-cell therapy for relapsed/refractory B-cell non-Hodgkin
lymphoma (NHL) patients. The data demonstrated that vispa-cel achieved a median
PFS of 17.1 months, surpassing the median PFS of 14.8 months for Breyanzi and 14.9
months for Yescarta, two currently approved autologous CAR T products. This
achievement strongly supports Caribou's strategy that allogeneic CAR T-cell therapies

can provide comparable or even superior efficacy to autologous counterparts.
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Key Findings

Caribou Biosciences has reported remarkable median progression-free survival (PFS)
data from its Phase 1 clinical trial of vispacabtagene regedleucel (vispa-cel), an off-the-
shelf allogeneic CAR T-cell therapy targeting relapsed/refractory B-cell non-Hodgkin
lymphoma (NHL) patients. Vispa-cel achieved a median PFS of 17.1 months, a figure that
notably exceeds the median PFS of 14.8 months for Breyanzi and 14.9 months for
Yescarta, two established autologous CAR T-cell therapies. This outcome robustly
validates Caribou's strategic assertion that allogeneic CAR T-cell therapies can offer
efficacy comparable to, or even surpassing, autologous treatments, marking a significant

advancement in the off-the-shelf CAR T-cell field.

Technical and Clinical Details

Vispa-cel was developed utilizing Caribou’s proprietary CRISPR hybrid RNA-DNA
(chRDNA) genome editing platform. This advanced technology enables precise knockout
of the T-cell receptor to reduce immunogenicity and stable integration of the chimeric
antigen receptor (CAR), thereby minimizing the risk of graft-versus-host disease and
enhancing the persistence of the CAR T-cells post-infusion. The Phase 1 clinical trial
enrolled heavily pretreated R/R B-cell NHL patients, who received vispa-cel after a
standard lymphodepleting preconditioning regimen. The median PFS of 17.1 months
clearly indicates the durable therapeutic effect of vispa-cel. The safety profile was also
manageable, with low rates of severe cytokine release syndrome (CRS) and immune
effector cell-associated neurotoxicity syndrome (ICANS), comparable to those seen with
autologous CAR T therapies. This comprehensive data suggests that vispa-cel represents
a highly attractive therapeutic option with both compelling efficacy and a favorable

safety profile.



Background and Industry Context

Relapsed/refractory B-cell NHL continues to present significant challenges in oncology
due to limited treatment options and poor patient prognoses. While existing autologous
CAR T-cell therapies have delivered transformative outcomes for some patients, they are
hampered by logistical complexities, including multi-week manufacturing times, the
prerequisite for adequate patient lymphocyte collection, and high manufacturing costs.
Off-the-shelf allogeneic CAR T-cell therapies like vispa-cel aim to overcome these
limitations by utilizing T-cells from healthy donors that are genetically edited. This
approach eliminates the manufacturing lead time, allowing for rapid patient access to
treatment and streamlined quality control. Caribou's chRDNA platform is pivotal in
achieving high-efficiency and precise genome editing, which is crucial for the stability

and efficacy of allogeneic CAR T-cell therapies.

Strategic Significance and Outlook

The Phase 1 data for vispa-cel represents a groundbreaking outcome for the future of
allogeneic CAR T-cell therapy, and Caribou Biosciences is expected to accelerate its
development trajectory. These encouraging PFS data will support the design and
execution of larger pivotal trials, paving the way for eventual regulatory approval. If
approved, vispa-cel could become a powerful, immediately accessible therapeutic option
for patients with B-cell NHL. Moreover, the success of vispa-cel as an off-the-shelf
product will significantly bolster the confidence in CRISPR-based genome editing
technologies for broader cell therapy applications, stimulating further research and

development in other oncology and autoimmune indications.

Source: https://www.fiercebiotech.com/biotech/caribou-boosts-case-shelf-car-t-matches-autologous-

drugs-ahead-phase-3
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Allogeneic BCMA CAR T Therapy CB-011 Achieves Deep
Responses and Confirms Immune Cloaking in Multiple
Myeloma Phase 1 Trial

Published June 10, 2026 The ASCO Post USA

| overview

CB-011, the first allogeneic anti-BCMA CAR T-cell therapy incorporating immune
cloaking technology, achieved a high overall response rate (ORR) in its Phase 1
CaMMouflage trial for relapsed/refractory heavily pretreated multiple myeloma
patients. This off-the-shelf product demonstrated rapid patient enrollment, deep and
durable responses, and a manageable safety profile, indicating its potential to
overcome challenges with existing therapies. The study also confirmed swift recovery

of the native immune system.
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Key Findings

CB-011, the first allogeneic anti-BCMA CAR T-cell therapy engineered with immune
cloaking technology, has achieved a remarkably high overall response rate (ORR) in its
Phase 1 CaMMouflage clinical trial for patients with relapsed/refractory heavily
pretreated multiple myeloma. This off-the-shelf product facilitated rapid patient
enrollment, delivered deep and durable responses, and maintained a manageable safety
profile. Researchers emphasize CB-011's significant potential to overcome challenges
associated with current multiple myeloma treatments, particularly resistance after relapse
and issues of accessibility. Furthermore, the trial observed a relatively rapid recovery of

the patients' native immune system following treatment.

Technical and Clinical Details

CB-011 employs proprietary immune cloaking technology designed to overcome
immune rejection, a critical challenge for allogeneic CAR T-cell therapies. Specifically, it
involves downregulating the expression of major histocompatibility complex (MHC)
classes | and ll, thereby evading recognition by the patient's immune system and
enhancing the engraftment and persistence of the therapeutic cells. The Phase 1
CaMMouflage study was conducted in heavily pretreated patients with
relapsed/refractory multiple myeloma. Clinical data consistently showed deep responses
across the patient cohort, even in those who had received numerous prior high-dose
regimens. Regarding the safety profile, adverse events such as cytokine release
syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS)
were well-managed, showing comparable or even improved safety relative to autologous
CAR T therapies. The relatively swift recovery of host lymphocytes post-treatment is also

a notable advantage of this therapy.



Background and Industry Context

Multiple myeloma, a cancer of plasma cells, is characterized by recurrent relapses and
the development of treatment resistance. While existing therapies, including
immunomodulatory drugs, proteasome inhibitors, and antibodies, have improved
outcomes, there remains a significant unmet need for patients who become refractory to
these treatments. Autologous CAR T-cell therapies have shown groundbreaking efficacy
in some patients but are limited by complex and time-consuming manufacturing
processes (several weeks), the necessity for patient-derived lymphocyte collection, and
high costs. Off-the-shelf allogeneic CAR T-cell therapies like CB-011 offer the potential
to address these challenges by providing readily available, pre-manufactured products,
which can dramatically improve patient access and reduce manufacturing expenses. The
immune cloaking technology is key to ensuring the long-term engraftment and efficacy

of allogeneic cell therapies, garnering substantial interest across the industry.

Strategic Significance and Outlook

The high response rates and manageable safety profile demonstrated in the Phase 1 trial
of CB-011 significantly elevate expectations for its potential as a new option in multiple
myeloma treatment. These promising results will accelerate future late-stage clinical
development and pave the way for regulatory submissions. If approved, CB-011 could
become a more accessible, effective, and safer therapeutic option for patients with
relapsed/refractory multiple myeloma. The advancements in allogeneic CAR T-cell
therapy and immune cloaking technology are poised to transform the treatment
paradigm for hematologic cancers, with future developments expected to explore

applications in other solid tumors and autoimmune diseases.

Source: https://ascopost.com/issues/june-10-2026/off-the-shelf-car-t-cell-therapy-produces-deep-
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Century Therapeutics' iPSC-Derived Type 1 Diabetes
Therapy CNTY-813 Demonstrates Durable Glucose
Control and Immune Evasion in Preclinical Studies

Published June 09, 2026  BioSpace (Century Therapeutics) USA

| overview

Century Therapeutics announced groundbreaking preclinical data for its iPSC-derived
islet replacement therapy, CNTY-813, designed for Type 1 Diabetes (T1D) with Allo-
Evasion™ 5.0 technology, at the ADA 2026 annual meeting. The data showcased
durable glucose control in preclinical models for over eight months and robust
immune evasion under alloimmune pressure without immunosuppression. A scalable
manufacturing process has also been established for Phase 1 clinical trial supply. The
company plans to file an IND in Q4 2026, marking a significant step towards a

functional cure for T1D.
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Key Findings

Century Therapeutics has announced groundbreaking preclinical data for CNTY-813, its
iPSC-derived islet replacement therapy engineered with Allo-Evasion™ 5.0 immune
evasion technology for Type 1 Diabetes (T1D), at the American Diabetes Association
(ADA) 2026 annual meeting. The presented data demonstrated durable glucose control
in preclinical models for over eight months and robust immune evasion under
alloimmune pressure without the need for immunosuppressive agents. Furthermore, a
scalable manufacturing process has been established for Phase 1 clinical trial supply,
strongly suggesting CNTY-813's potential to provide a functional cure for Type 1

Diabetes.

Technical and Clinical Details

CNTY-813 consists of iPSC-derived islet-like cells engineered using Century Therapeutics'
proprietary Allo-Evasion™ 5.0 gene-editing platform. This platform is designed to
modulate the expression of major histocompatibility complex (MHC) class | and 1l
thereby evading immune responses from T cells and NK cells against non-self-cells.
Preclinical studies in humanized mouse and large animal models demonstrated that
CNTY-813 cells maintained stable insulin secretion and normalized blood glucose levels
for over eight months post-transplantation. Notably, immune evasion was effective even
without the administration of immunosuppressive drugs, preventing allograft rejection.
On the manufacturing front, a large-scale culture process compliant with GMP standards
has been established, ensuring efficient production of sufficient quantities of cells with
consistent quality. This is a crucial aspect for both clinical trials and future

commercialization.



Background and Industry Context

Type 1 Diabetes is a chronic autoimmune disease characterized by the destruction of
insulin-producing beta cells in the pancreas, necessitating lifelong insulin replacement
therapy. Current treatments manage blood glucose levels but do not offer a cure and
carry risks of severe complications. Islet transplantation can be curative, but is hampered
by donor scarcity and the requirement for lifelong immunosuppression. iPSC-derived
islet replacement therapies, such as CNTY-813, offer an unlimited cell source and the
potential to reduce or eliminate the need for immunosuppressants through immune
evasion technologies, presenting a revolutionary solution to these challenges. Given the
difficulty of achieving a functional cure with existing therapies, the progress of CNTY-813

offers substantial hope to patients and the medical community.

Strategic Significance and Outlook

The preclinical data for CNTY-813, demonstrating durable glucose control, robust
immune evasion, and a scalable manufacturing process, holds the potential to be a
significant breakthrough in Type 1 Diabetes treatment. Based on these achievements,
Century Therapeutics plans to submit an Investigational New Drug (IND) application to
the U.S. Food and Drug Administration (FDA) in Q4 2026. Following IND approval, Phase
1 clinical trials for CNTY-813 will commence to evaluate its safety and efficacy in humans.
Successful development of this program is anticipated to dramatically improve the
quality of life for T1D patients, contributing significantly to the realization of a functional

cure that liberates them from insulin dependence.

Source: https://www.biospace.com/press-releases/century-therapeutics-new-cnty-813-preclinical-data-
demonstrate-durable-glucose-control-immune-evasion-under-alloimmune-pressure-and-scalable-

manufacturing-at-ada-2026/
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Beam Therapeutics’' Gene-Editing Candidate BEAM-302
Shows Positive Clinical Data in AATD Treatment,
Hinting at Accelerated FDA Pathway

Published June 10, 2026  Simply Wall St~ USA

| overview

Beam Therapeutics reported positive clinical trial data for its gene-editing candidate,
BEAM-302, demonstrating sustained protective protein levels in the treatment of
Alpha-1 Antitrypsin Deficiency (AATD). This achievement suggests the potential for an
accelerated FDA pathway, leading to a 5.2% surge in the company's stock price. The
progress of BEAM-302 strengthens Beam Therapeutics' broad precision genetic
medicine pipeline, with individual program milestones significantly influencing the

perception of its overall technology platform and future therapeutic portfolio.
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Key Findings

Beam Therapeutics has announced positive data from its clinical trial of BEAM-302, a
gene-editing candidate designed to treat Alpha-1 Antitrypsin Deficiency (AATD),
demonstrating sustained levels of protective protein. This encouraging outcome
suggests the potential for an accelerated FDA approval pathway, significantly exceeding
market expectations. Following the announcement, Beam Therapeutics' stock price
increased by 5.2%, reflecting growing investor confidence in the company's broad
pipeline of precision genetic medicines. The advancement of BEAM-302 further validates

the robustness of Beam's innovative base editing technology platform.

Technical and Clinical Details

BEAM-302 is a gene-editing therapeutic leveraging Beam Therapeutics' proprietary base
editing technology, which aims to directly correct specific mutations within the
SERPINAT gene responsible for AATD, at the DNA level rather than the RNA level. AATD
is a genetic disorder that causes severe lung and liver damage due to a deficiency in
alpha-1 antitrypsin (AAT), a protective protein produced in the liver. Clinical trial data for
BEAM-302 demonstrated a sustained increase in the levels of functional AAT protein in
treated patients. This highlights the potential of base editing to correct the underlying
genetic cause of the disease with a single administration, leading to long-lasting
therapeutic effects. Unlike conventional gene therapies, base editing does not involve
creating double-strand breaks in DNA, which is expected to reduce the risk of off-target

effects and provide a superior safety profile.

Background and Industry Context

AATD is a rare genetic disorder that affects millions worldwide, often going undiagnosed.
Existing treatments primarily involve AAT protein augmentation therapy, which is costly,
requires lifelong regular infusions, and does not completely halt disease progression.
Gene-editing therapies like BEAM-302 hold the promise of fundamentally addressing the
root cause of the disease with a single treatment, potentially dramatically improving
patients' quality of life and reducing the burden on healthcare systems. The FDA's
expedited approval pathways are designed to accelerate innovative therapies for serious
conditions with unmet medical needs, and BEAM-302's potential eligibility for such a

pathway underscores its significant clinical impact.



Strategic Significance and Outlook

The positive clinical data for BEAM-302 and the potential for an accelerated FDA
pathway represent a major milestone for Beam Therapeutics. The company is expected
to expedite the development of BEAM-302, aiming for early regulatory approval. Success
in AATD treatment would solidify the effectiveness and safety of base editing technology,
instilling significant confidence in other pipeline programs, including those for sickle cell
disease and other rare genetic disorders. Beam Therapeutics' technology has the
potential to fundamentally transform how genetic diseases are treated, bringing about a
future where true cures are possible. The market will continue to closely monitor the

progress of future clinical trials and regulatory interactions.

Source: https://simplywall.st/stocks/us/pharmaceuticals-biotech/nasdag-beam/beam-

therapeutics/news/beam-therapeutics-beam-is-up-52-after-positive-beam-302-data

Collected: June 12, 2026 | Automated Research System (Gemini API)


https://simplywall.st/stocks/us/pharmaceuticals-biotech/nasdaq-beam/beam-therapeutics/news/beam-therapeutics-beam-is-up-52-after-positive-beam-302-data
https://simplywall.st/stocks/us/pharmaceuticals-biotech/nasdaq-beam/beam-therapeutics/news/beam-therapeutics-beam-is-up-52-after-positive-beam-302-data

Intellia Therapeutics' Lonvo-z Anticipates Key Phase 3
HAE Data Presentation at EAACI 2026

Published June 07, 2026  Simply Wall St  USA

I OVERVIEW

Intellia Therapeutics highlighted that additional data from the Phase 3 HAELO trial of
lonvo-z (lonvoguran ziclumeran), its CRISPR-based therapy for hereditary
angioedema (HAE), will be presented at the European Academy of Allergy and Clinical
Immunology (EAACI) 2026. This presentation is considered a crucial opportunity to
evaluate the potential of a one-time gene-editing approach as a functional
therapeutic option for rare genetic diseases. Lonvo-z utilizes CRISPR/Cas9 editing to

suppress the overproduction of kallikrein, the underlying cause of HAE.
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Key Findings

Intellia Therapeutics has highlighted that additional data from the Phase 3 HAELO clinical
trial of lonvo-z (lonvoguran ziclumeran), its CRISPR-based therapy for hereditary
angioedema (HAE), will be revealed in a late-breaking oral presentation at the European
Academy of Allergy and Clinical Immunology (EAACI) meeting, scheduled from June 12-
15, 2026. This presentation is positioned as a pivotal opportunity to assess the potential
of a single-administration gene-editing approach to serve as a functional therapeutic
option for rare genetic diseases. Market sentiment is closely tied to the progress of

Lonvo-z, and this data is anticipated to be a significant catalyst for investors.

Technical and Clinical Details

Lonvo-z is an in vivo CRISPR/Cas9 gene-editing therapeutic designed to specifically edit
genes within liver cells responsible for the overproduction of kallikrein, the underlying
cause of HAE. By permanently reducing kallikrein levels, the therapy aims to prevent HAE
attacks and potentially offer a functional cure, thereby improving patients' quality of life.
The additional Phase 3 HAELO trial data to be presented at EAACI is expected to include
comprehensive information on lonvo-z's efficacy, safety, and durability. Particular focus
will be on data related to the reduction in HAE attack frequency, improvements in quality
of life, and the long-term persistence of effects after a single administration.
CRISPR/Cas9 technology offers the potential for highly precise and efficient gene editing,
overcoming challenges such as off-target effects and vector-related immunogenicity that

have affected previous gene therapy approaches.



Background and Industry Context

Hereditary Angioedema (HAE) is a rare genetic disorder caused by a deficiency or
dysfunction of C1-esterase inhibitor, leading to recurrent, unpredictable episodes of
swelling in various parts of the body. These attacks can be debilitating and, in some
cases, life-threatening. Existing HAE treatments primarily focus on preventing attacks or
managing acute episodes, but often require lifelong, regular administration. In vivo
gene-editing therapies like lonvo-z hold the promise of addressing the root cause of
HAE with a single treatment, offering a potentially long-lasting solution and
fundamentally transforming the HAE treatment paradigm. CRISPR technology has been
one of the most exciting areas in gene therapy over the past few years, and its clinical

success here would have wide-ranging implications.

Strategic Significance and Outlook

The presentation of lonvo-z's Phase 3 data at EAACI 2026 will be a critical inflection point
for Intellia Therapeutics. If the data is positive, it will solidify lonvo-z's position in HAE
treatment and accelerate its path toward regulatory submission. Success in a rare genetic
disease like HAE would provide strong evidence that in vivo CRISPR gene editing is
applicable to many other genetic disorders. Intellia Therapeutics aims not only to provide
an innovative treatment option for HAE patients by bringing lonvo-z to market but also
to establish its leadership in commercializing next-generation gene therapeutics using
CRISPR technology. The market and medical community are keenly anticipating the

details of this important announcement.

Source: https://simplywall.st/stocks/us/pharmaceuticals-biotech/nasdag-ntla/intellia-
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BioCardia's CardiAMP Autologous Cell Therapy
Accelerates Towards Global Approval for Heart Failure

Published Published June 08, 2026  MerlinTrader (BioCardia%3#ff) USA

I OVERVIEW

BioCardia's CardiAMP autologous bone marrow cell therapy for cardiovascular
disease has achieved significant regulatory milestones. The U.S. FDA confirmed that
the ongoing Phase 3 CardiAMP Heart Failure Il trial could support a Premarket
Approval (PMA) application, while Japan's PMDA also indicated sufficient evidence for
a planned Q4 2026 regulatory submission. These dual endorsements underscore the
therapy's potential to offer a novel treatment option for patients grappling with

difficult-to-treat heart failure.
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Introduction

BioCardia, a clinical-stage regenerative medicine firm, has announced a significant leap
forward for its CardiAMP autologous bone marrow cell therapy. The U.S. Food and Drug
Administration (FDA) has confirmed that the ongoing Phase 3 CardiAMP Heart Failure ||
trial, an autologous bone marrow cell therapy for cardiovascular disease, could
potentially serve as the basis for a Premarket Approval (PMA) application. This
endorsement signals a crucial milestone in CardiAMP's journey towards

commercialization.

Regulatory Milestones Achieved

Adding to this positive momentum, Japan's Pharmaceuticals and Medical Devices
Agency (PMDA) has also indicated that existing clinical evidence is sufficient to support a
regulatory approval application for CardiAMP, with a submission planned for Q4 2026.
This dual positive feedback from two major global regulatory bodies underscores a
clearer and accelerated path toward the international availability of CardiAMP, promising
a new treatment paradigm for cardiovascular disease. The FDA's confirmation regarding
PMA application support implicitly acknowledges promising safety and efficacy results
from previous clinical data, a sentiment echoed by the PMDA's stance on early approval

in Japan.

Understanding CardiAMP: Mechanism and Trial Design

The CardiAMP cell therapy leverages an autologous approach, meaning it utilizes a
patient's own biological material to minimize the risk of immune rejection. The process
involves harvesting and concentrating mononuclear cells (MNCs) from the patient's bone
marrow. These concentrated cells are then meticulously injected directly into heart tissue
damaged by conditions such as myocardial infarction or chronic heart failure. The
fundamental aim is to activate and augment the heart's intrinsic repair mechanisms,

thereby improving cardiac function in affected patients.



The therapy's efficacy is being rigorously assessed in the CardiAMP Heart Failure Il trial, a
large-scale Phase 3 study enrolling patients with moderate to severe heart failure.
Primary endpoints for this pivotal trial are centered on crucial indicators such as
improvements in exercise capacity and a reduction in adverse cardiac events, reflecting a
comprehensive evaluation of patient outcomes and quality of life. This personalized
medicine strategy harnesses patient-specific biological factors, offering a tailored and

potentially safer treatment option.

Addressing an Unmet Need in Heart Failure

Heart failure remains a profound and escalating global public health crisis, with patient
populations steadily increasing worldwide. Despite advancements in pharmacological
and device-based therapies, these interventions frequently fall short of fully arresting
disease progression for a significant number of individuals. A critical unmet need persists
for novel treatment modalities, especially for patients suffering from heart failure with

reduced ejection fraction (HFrEF).

Regenerative medicine emerges as a highly promising paradigm in this context, offering
the potential to repair and regenerate damaged organs and tissues, fundamentally
transforming the approach to heart failure treatment. BioCardia's CardiAMP stands out
as one of the few late-stage regenerative medicine products specifically targeting heart
failure. The recent positive regulatory signals are particularly significant given that the
FDA's Premarket Approval (PMA) pathway represents one of the most stringent approval
processes for medical devices and biologics. Success in navigating this rigorous pathway

underscores CardiAMP's substantial clinical value and bolsters its market viability.

Strategic Outlook and Market Impact

The concurrent positive feedback from both the FDA and PMDA provides substantial
impetus for BioCardia to expedite its global development and commercialization
strategies. The company is committed to the successful completion of the CardiAMP

Heart Failure Il trial and plans to swiftly file its PMA application with the FDA.



Notably, the Japanese market, characterized by a more adaptive regulatory framework
for regenerative medicine, may potentially see PMDA approval precede that in Western
jurisdictions, offering an earlier pathway to patients. Should CardiAMP gain approval, it is
poised to introduce a transformative treatment option for heart failure patients,
promising not only improved quality of life but also enhanced prognoses. This potential
success would provide compelling evidence for the broader clinical utility of autologous
cell therapy, firmly establishing it as a crucial pillar within the evolving landscape of

cardiovascular regenerative medicine.

Source: https://www.merlintrader.com/biocardia-bcda-june2026-deepdive/
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Stem Cell Therapies for Parkinson's Disease Advance to
Clinical Stages: BlueRock's Phase 3 and Japanese iPSC
Program Lead the Way

Published June 11, 2026  NeurologyLive  USA

| overview

Stem cell therapies for Parkinson's Disease, particularly dopamine cell replacement
trials, are making significant strides into advanced clinical stages. BlueRock
Therapeutics' embryonic stem cell (ESC)-derived product has progressed to Phase 3
clinical trials, while a Japanese iPSC-derived dopamine cell program has also
transitioned to clinical trials in the US after receiving conditional regulatory approval.
These advancements hold the potential to offer new treatment options for patients

with motor impairments and achieve a functional cure for the disease.
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Key Findings

The field of stem cell therapy for Parkinson's Disease (PD) is witnessing remarkable
progress, with dopamine cell replacement trials advancing into pivotal clinical stages.
BlueRock Therapeutics' embryonic stem cell (ESC)-derived dopaminergic progenitor cell
product has now entered a large-scale Phase 3 clinical trial, moving towards final
validation of its efficacy and safety. Concurrently, a Japanese iPSC-derived dopamine cell
program, following conditional regulatory approval in Japan, has expanded its clinical
trials to the United States. These developments represent significant steps toward
realizing innovative treatments that could halt the progressive neurodegeneration and

alleviate motor impairments associated with Parkinson's Disease.

Technical and Clinical Details

Dopamine cell replacement therapy aims to address the core pathology of Parkinson's
Disease: the loss of midbrain dopaminergic neurons. BlueRock Therapeutics' product
involves differentiating ESCs into dopaminergic progenitor cells, which are then
surgically implanted into the brain to replenish the lost dopamine-producing cells.
Similarly, the Japanese iPSC-derived program employs iPSCs, either patient-specific or
from HLA-matched donors, differentiated into dopaminergic neurons for transplantation.
BlueRock's product, having advanced to Phase 3, has shown promising safety and
preliminary efficacy in earlier Phase 1/2 trials, with reports of improved motor symptoms
and reduction in L-DOPA-induced dyskinesia. The Japanese program, through its unique
conditional approval pathway, enabled rapid clinical application in Japan, with
subsequent expansion to the US aimed at validating efficacy in a broader patient
population. Autologous cellular approaches are also being explored, which could further

minimize the risk of immune rejection.



Background and Industry Context

Parkinson's Disease is a progressive neurodegenerative disorder primarily affecting
middle-aged and older adults, characterized by motor symptoms (tremor, rigidity,
bradykinesia, postural instability) and various non-motor symptoms. Current treatments
are mainly symptomatic, with drugs like L-DOPA effective in managing symptoms but
unable to halt disease progression, and long-term use often leading to debilitating side
effects. Stem cell therapy offers a fundamentally restorative approach by aiming to
replace lost neurons, thus holding immense promise for a potential 'cure' for PD. iPSCs,
in particular, are considered a crucial tool in regenerative medicine due to fewer ethical

concerns and the potential to generate patient-specific cells.

Strategic Significance and Outlook

The progression of BlueRock Therapeutics' Phase 3 trial and the international expansion
of the Japanese iPSC program are critically important in shaping the future of Parkinson's
Disease treatment. Positive outcomes from these trials could lead to stem cell therapy
becoming an approved treatment option for PD patients within the next few years.
Success in PD would also significantly accelerate the development of stem cell therapies
for other neurodegenerative diseases, such as Alzheimer's and Huntington's disease.
Future focus will be on long-term safety, efficacy, and scalability for broad
manufacturing. These advancements are expected to dramatically improve the quality of
life for Parkinson's patients and contribute to achieving the long-standing goal of halting

disease progression.

Source: #
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FDA Issues Draft Guidance to Streamline Regulatory
Submissions for Cell and Gene Therapy Products by
Leveraging Prior Knowledge

Published June 08, 2026 Pharmuni  USA
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| overview

The U.S. FDA has released new draft guidance aimed at accelerating the development
of cell and gene therapy products for rare diseases. This guidance permits developers
to leverage existing scientific, manufacturing (CMC), non-clinical, and clinical
knowledge from related products to streamline regulatory submissions. Its objective
is to reduce redundant studies and expedite promising therapies to patients with
unmet medical needs, particularly facilitating efficient development of human gene

therapy products using genome editing.
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Key Findings

The U.S. Food and Drug Administration (FDA) has published new draft guidance aimed at
accelerating the development of cell and gene therapy products for rare diseases and
streamlining the regulatory process. At the core of this guidance is the permission for
developers to utilize existing publicly available information—specifically scientific,
manufacturing (CMC), non-clinical, and clinical knowledge—derived from similar
products or platform technologies. This approach is expected to reduce the need for
duplicative testing and research, thereby facilitating the quicker delivery of promising
therapies to patients with unmet medical needs. This framework is particularly
transformative for efficient regulatory submissions involving human gene therapy

products utilizing genome editing.

Technical and Clinical Details

The draft guidance introduces the concept of 'prior knowledge,' allowing therapies in
early development stages to reference data from already approved products or extensive
research. This includes, for instance, established CMC data for specific viral vectors or cell
lines, or non-clinical safety data related to particular gene-editing technologies. Instead
of compiling all information from scratch for each individual product, developers can
now effectively leverage existing platform knowledge and safety/efficacy data from
similar products. This strategy is designed to significantly shorten the development
timelines for genome editing technologies, iPSC (induced pluripotent stem cell)-derived
therapies, and other advanced cell and gene therapies, while optimizing resource
allocation. For rare diseases, where patient recruitment for clinical trials is often

challenging, streamlining data collection is directly linked to development feasibility.



Background and Industry Context

The cell and gene therapy sector has witnessed remarkable progress in recent years, yet
its complex manufacturing processes, high development costs, and stringent regulatory
requirements have posed significant barriers to rapid market entry for new treatments.
Traditional regulatory approaches often involve evaluating each product in isolation,
which has proven inefficient for product families built on platform technologies or
common foundational science. The FDA's new draft guidance responds to this industry
feedback, signaling the agency's commitment to supporting the development of
innovative therapies and improving patient access. Especially in the rare disease space,
where clinical trial enrollment can be difficult, the ability to more flexibly utilize non-
clinical data and existing information offers a substantial advantage for development

companies.

Strategic Significance and Outlook

The finalization and implementation of this draft guidance will have a widespread impact
on the cell and gene therapy development ecosystem. Developers will be able to
restructure their regulatory submission strategies, maximizing the use of existing data
and platform knowledge to achieve shorter development timelines and reduced costs.
This is expected to enable more promising cell and gene therapy products to advance
into clinical trials more quickly, ultimately reaching patients sooner. Through this
guidance, the FDA demonstrates a balanced approach, promoting scientifically sound
and efficient innovation while maintaining rigorous standards for safety and efficacy. The
industry will closely monitor how this new regulatory framework specifically influences

future therapeutic development.

Source: https://www.pharmuni.com/news/us-fda-proposes-2026-gene-therapy-shortcut-can-prior-

knowledge-speed-gene-therapy
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FDA Expedited Pathway Guide: Strategic Selection of
Fast Track, Breakthrough Therapy, and RMAT

Published June 09, 2026  Boyd Consultants USA

| overview

The FDA offers several expedited programs to accelerate innovative drug
development, including Fast Track, Breakthrough Therapy, and Regenerative Medicine
Advanced Therapy (RMAT). This article outlines the distinct features, target diseases,
application requirements, and strategic selection of the optimal pathway for a given
therapy. RMAT, specifically for regenerative medicine products like cell and gene
therapies, requires preliminary clinical evidence for serious conditions with unmet
medical needs and offers similar expedited development benefits to Breakthrough

Therapy designation.
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Key Findings

The U.S. Food and Drug Administration (FDA) has established three key expedited
programs—~Fast Track, Breakthrough Therapy, and Regenerative Medicine Advanced
Therapy (RMAT)—to accelerate the delivery of innovative treatments to patients. Each of
these programs has distinct objectives, target diseases, and application requirements,
making it crucial for developing companies to strategically select the most appropriate
pathway for their therapies. RMAT designation, in particular, is tailored for regenerative
medicine products, including cell and gene therapies. It offers expedited development
and review benefits, similar to Breakthrough Therapy, based on preliminary clinical

evidence for serious conditions with unmet medical needs.

Technical and Clinical Details

Each FDA expedited pathway possesses distinct characteristics:

e Fast Track Designation: Aimed at drugs intended to treat serious conditions and
address unmet medical needs. Companies can receive this designation early in
development based on non-clinical or initial clinical data, benefiting from frequent

FDA communication and rolling review during development.

¢ Breakthrough Therapy Designation: Granted to drugs for serious conditions that
demonstrate preliminary clinical evidence of substantial improvement over existing
therapies, typically based on Phase 1/2 data. It offers all the benefits of Fast Track,

plus more intensive FDA guidance and expert interaction.

e Regenerative Medicine Advanced Therapy (RMAT) Designation: Specifically for
regenerative medicine products, including cell therapies, gene therapies, tissue-
engineered products, and combination products. It is granted for serious conditions
where preliminary clinical evidence suggests the potential to address an unmet
medical need and demonstrate substantial improvement over existing therapies.
RMAT provides similar benefits to Breakthrough Therapy and may even qualify for

accelerated approval with post-market verification under specific conditions.

These pathways serve as powerful tools for developers to shorten time to market and

bring critical therapies to patients more quickly.



Background and Industry Context

Regenerative medicine and advanced cell and gene therapies hold transformative
potential for diseases that are difficult to treat with conventional pharmaceuticals.
However, the complex nature of these innovative therapies often leads to lengthy
development timelines and high costs. The FDA established these expedited programs
with the intent to address urgent public health needs and resolve bottlenecks in bringing
groundbreaking treatments to patients. RMAT designation, in particular, was created in
response to the rapid advancement of the regenerative medicine field, providing a
review process that considers the unique characteristics of cell and gene therapies.
Companies that understand and integrate these pathways into their product
development strategies early on can significantly reduce their time to market and

establish a competitive advantage.

Strategic Significance and Outlook

The FDA's expedited programs will continue to play a crucial role in the development of
regenerative medicine and cell and gene therapies. Companies are encouraged to
consider these designation requirements from the initial stages of clinical trial design
and to collect high-quality preliminary clinical data. RMAT designation is expected to be
a primary acceleratory pathway for many advanced therapies currently in progress, such
as allogeneic CAR T-cell therapies and iPSC-derived treatments. Early and continuous
dialogue with regulatory authorities is essential for a smooth approval process. By
maximizing the use of these programs, innovative regenerative medicine products are
expected to reach patients with unmet medical needs more efficiently and rapidly in the

future.

Source: https://boydconsultants.com/fast-track-breakthrough-therapy-and-rmat-choosing-the-right-fda-
expedited-pathway/

Collected: June 12, 2026 | Automated Research System (Gemini API)


https://boydconsultants.com/fast-track-breakthrough-therapy-and-rmat-choosing-the-right-fda-expedited-pathway/
https://boydconsultants.com/fast-track-breakthrough-therapy-and-rmat-choosing-the-right-fda-expedited-pathway/

Exosome Treatments in Aesthetics Remain FDA
Unapproved with Safety Warnings: Emphasizing
Evidence-Based Approaches

Published June 04, 2026  Aesthetic Med Guide  USA

| overview

The U.S. FDA has reiterated that no exosome products are approved for aesthetic
purposes and has issued a public safety alert against the use of unapproved products.
This article details the scientific basis of exosomes, the FDA's regulatory stance, and
considerations for evaluating clinics offering exosome treatments. While exosomes
are extracellular vesicles involved in cell communication, with laboratory studies
suggesting roles in tissue repair and inflammation modulation, further evidence and

regulatory clarity are essential for clinical application.
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Key Findings

As of June 2026, the U.S. Food and Drug Administration (FDA) has officially stated that
no exosome products are approved for aesthetic purposes and has actively issued public
safety warnings against the use of unapproved exosome products. This alert highlights
the current lack of sufficient clinical evidence regarding the safety and efficacy of
exosomes, despite laboratory studies suggesting their roles in tissue repair and
inflammation modulation as extracellular vesicles involved in cellular communication.
The FDA emphasizes the critical importance for consumers to exercise caution and make
informed decisions based on scientific evidence when evaluating clinics that offer

Unapproved exosome treatments.

Technical and Clinical Details

Exosomes are nano-sized membrane vesicles released by cells, containing biologically
active molecules such as proteins, lipids, and nucleic acids (mRNA, miRNA). They are
believed to transport substances between cells and influence the function of recipient
cells, thereby participating in diverse physiological processes including tissue
regeneration, modulation of immune responses, and control of inflammation. In the
aesthetic field, exosomes are anticipated for applications such as skin rejuvenation, anti-
aging, and hair loss treatment. However, clinical trials for these applications are still in
early stages, lacking rigorous data on safety, optimal dosage, administration routes, and
long-term efficacy. The FDA's warning points out the potential for these exosome
products not to meet stringent quality control standards regarding active ingredient
content, purity, sterility, and potential immune reactions or adverse events, emphasizing

the risks of unforeseen health consequences from using unapproved products.



Background and Industry Context

In the regenerative medicine sector, cell-based therapies like stem cells and exosomes
are garnering significant attention, but their regulation is complex and stringent.
Particularly in aesthetic medicine, there is a tendency for exaggerated claims and
misleading marketing even when scientific evidence is not yet established. The FDA
actively intervenes in such situations from a public health protection perspective, aiming
to provide clear guidance to consumers and healthcare professionals. While exosomes
are a subject of active research due to their therapeutic potential, their
commercialization necessitates rigorous clinical trial data and subsequent regulatory
approval. Cases where unapproved exosome products are erroneously marketed as

‘stem cell therapy' can also contribute to consumer confusion.

Strategic Significance and Outlook

The FDA's continued warnings against exosome treatments for aesthetic purposes
underscore the importance for the entire industry to prioritize evidence-based
development and strict regulatory compliance. For exosome treatments to become safe
and effective aesthetic options, they must first elucidate their mechanisms and effects
through basic and preclinical research, and then establish safety and efficacy through
well-designed, randomized controlled clinical trials in humans. Regulatory authorities will
require ongoing scientific dialogue and collaboration to establish approval processes for
this new modality. The aesthetic medicine industry is urged to enhance transparency and
adopt scientifically grounded approaches to protect consumers and build trust in

treatments.

Source: https://aestheticmedguide.com/blog/exosome-treatment-fda-regulatory-status-what-patients-

need-to-know
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FUJIFILM Cellular Dynamics Opens New iPSC
Manufacturing Facility and Reorganizes Life Sciences
Leadership to Accelerate Cell Therapy and iPSC
Business Expansion

Published June 08, 2026  FUJIFILM Cellular Dynamics / Indian Pharma Post  Japan

| overview

FUJIFILM Cellular Dynamics announced the opening of its new headquarters and iPSC
development and manufacturing facility in Madison, tripling its iPSC-based research
product and service manufacturing capacity. Concurrently, FUJIFILM Holdings
America Corporation reorganized its key life sciences leadership to enhance its focus
on cell therapy manufacturing and iPSC-based innovation. These moves clearly
demonstrate Fujifilm's commitment to accelerating innovation and global expansion
in regenerative medicine, cell therapy manufacturing, and next-generation drug

discovery platforms.
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Key Findings

FUJIFILM Cellular Dynamics (FCDI) has inaugurated its new headquarters and a state-of-
the-art iPSC development and manufacturing facility in Madison, Wisconsin, USA. This
new facility is expected to quadruple FCDI's manufacturing capacity for iPSC-based
research products and services, further advancing the utilization of iPSC-derived iCell
product lines in pharmaceutical development. In parallel, FUJIFILM Holdings America
Corporation announced a reorganization of key leadership responsibilities within its life
sciences business, signaling a strategic intensification of its focus on cell therapy
manufacturing and iPSC-based innovation. These strategic investments and
organizational changes unequivocally demonstrate Fujifilm’s strong commitment to
accelerating innovation and global expansion across regenerative medicine, cell therapy

manufacturing, and next-generation drug discovery platforms.

Technical and Clinical Details

The newly opened Madison facility integrates comprehensive capabilities essential for
iPSC development and manufacturing, including cell culture manufacturing labs, process
development labs, and a Center of Excellence for gene editing. This setup ensures
efficient and high-quality production of iPSC-derived cell products from research stages
through clinical development to eventual commercial manufacturing. The quadrupling of
manufacturing capacity not only stabilizes the supply of iPSC research products but also
significantly enhances the company’s CDMO (Contract Development and Manufacturing
Organization) service capabilities for iPSC-derived cell therapy candidates. The leadership
reorganization sees Tomoyuki Hasegawa, CEO of FUJIFILM Diosynth Biotechnologies
California, also assuming the roles of Chairman and CEO of FCDI, which is expected to
strengthen collaboration across all life science-related businesses and strategically
advance cell therapy and iPSC technologies. The emphasis on gene-editing technologies,
in particular, will accelerate the development of hypoimmune iPSCs and disease-specific

iPSC models, thereby strengthening the foundation for more advanced cell therapies.



Background and Industry Context

iPSCs are highly anticipated for their applications in various fields, including regenerative
medicine, drug screening, and disease modeling, owing to their self-organization
capabilities and potential to differentiate into diverse cell types. However, the
commercialization of iPSC-derived products necessitates large-scale and stable cell
manufacturing, stringent quality control, and efficient process development. FCDI's new
facility and capacity expansion represent a crucial infrastructure investment to address
these challenges and accelerate the practical application of iPSC technology. Fujifilm
aims to leverage its precision chemistry, quality control, and manufacturing expertise,
honed in its photographic film business, to contribute to the stable supply and cost
reduction of cell therapeutics. This leadership reorganization is intended to strategically
integrate Fujifilm's entire life sciences business, enhancing its competitiveness in the

rapidly growing cell and gene therapy market.

Strategic Significance and Outlook

The operationalization of FCDI's new manufacturing facility and the leadership
reorganization are concrete manifestations of Fujifilm's long-term strategy to establish
iPSC-based technologies as a core pillar of its life sciences business. Moving forward, the
company will strengthen its offering of iPSC-derived research products and expand its
CDMO services to partner companies, thereby supporting the development and
commercialization of next-generation cell therapies. The integration with gene-editing
technologies will facilitate the development of hypoimmune iPSC cell lines and more
disease-specific drug discovery models, enabling a wider range of iPSC applications. This
strategic move is expected to drive growth in the regenerative medicine market and
ultimately contribute to delivering innovative treatments to a broader patient

population.

Source: https://www.fujifilmcdi.com/news-item/fujifilm-cellular-dynamics-launches-new-ipsc-
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Made Scientific and Pluristyx Form Strategic
Partnership to Integrate iPSC Technology and Expand
Cell Therapy Manufacturing CDMO Services

Published June 05, 2026  BioPharm International USA

| overview

Made Scientific announced a strategic partnership with Pluristyx, an iPSC technology
platform provider, to integrate iPSC technology into its cell therapy CDMO services.
This collaboration will provide global cell and gene therapy developers with access to
GMP-compliant iPSC lines and derived cell types for research, clinical development,
and commercial manufacturing. The aim is to combine iPSC expertise with state-of-
the-art manufacturing capabilities to reduce rework and enhance efficiency in cell

therapy candidate development.
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Key Findings

Made Scientific, a clinical and commercial-stage cell therapy Contract Development and
Manufacturing Organization (CDMO), has announced a strategic partnership with
Pluristyx, an iPSC technology platform provider. This groundbreaking collaboration aims
to integrate Pluristyx's advanced iPSC technology platform into Made Scientific's
comprehensive CDMO services. As a result, cell and gene therapy developers worldwide
will gain enhanced access to GMP (Good Manufacturing Practice)-compliant iPSC lines
and iPSC-derived cell types (such as iNK cells and iMSCs) across research, clinical
development, and commercial manufacturing phases. This integration is expected to
significantly reduce rework and substantially improve overall efficiency in the

development of iPSC-derived cell therapy candidates.

Technical and Clinical Details

Pluristyx brings expertise in generating, culturing, and characterizing high-quality,
homogeneous iPSC lines, with a particular strength in developing universal donor cell
lines and gene-edited iPSC lines. Made Scientific, conversely, operates state-of-the-art
manufacturing facilities catering to diverse cell therapy modalities, along with robust
GMP-compliant manufacturing and quality control systems. This partnership will
establish a seamless, integrated workflow from Pluristyx’s iPSC master cell banks directly
into Made Scientific's manufacturing processes. Development companies will benefit
from end-to-end services, spanning iPSC line establishment, differentiation into target
cell types, final product manufacturing, and regulatory submission support. This
comprehensive offering is designed to accelerate the transition of iPSC-derived
therapeutic products from early research through clinical stages to commercialization,

while mitigating risks across the entire supply chain.



Background and Industry Context

iPSCs hold revolutionary potential across a broad spectrum of fields, including
regenerative medicine, drug discovery, and disease modeling, due to their self-renewal
capacity and ability to differentiate into any cell type. However, large-scale
manufacturing of iPSC-derived cell therapy products that meet stringent GMP standards
is a complex process requiring advanced technology and infrastructure. Many
biotechnology companies, especially small to mid-sized ones, find it challenging to build
full in-house iPSC expertise and manufacturing infrastructure. Against this backdrop,
strategic partnerships between specialized companies like Made Scientific and Pluristyx
are crucial for bridging technological gaps, diversifying development risks, and
accelerating the market entry of cell therapeutics. This alliance reflects a significant trend
in the rapidly growing cell and gene therapy CDMO market, contributing to the

strengthening of the overall industry ecosystem.

Strategic Significance and Outlook

The strategic partnership between Made Scientific and Pluristyx is poised to significantly
accelerate the development and manufacturing of iPSC-derived cell therapy products.
This integrated service offering will provide global developers with an opportunity to
access high-quality, GMP-compliant iPSC-derived cell products more efficiently and cost-
effectively. This is expected to enable a faster progression of innovative cell therapy
candidates for a wide range of diseases into clinical trials and ultimately to patients. Both
companies will continue to pursue further innovation in iPSC technology and
optimization of manufacturing processes, aiming to establish their positions as leading
players in the cell and gene therapy sector. This partnership represents a vital step

towards the realization of off-the-shelf cell therapy products.

Source: https://www.biopharminternational.com/view/made-scientific-pluristyx-partner-ipsc-cell-therapy-
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Alcami Expands CDMO Packaging Capabilities with
Tjoapack Acquisition, Strengthening Cell and Gene
Therapy Supply Chain

Published Published June 09, 2026  North Carolina Biotechnology Center  USA

| overview

Alcami Corporation, a Contract Development and Manufacturing Organization
(CDMO), has significantly expanded its packaging capabilities through the acquisition
of global contract packaging organization Tjoapack. This strategic move strengthens
Alcami's supply chain solutions, aiming to support the industry's pivot towards
advanced therapeutics, including biologics, cell, and gene therapies. The integration
enhances access to highly tailored development and manufacturing services,
particularly bolstering support for cell and gene therapy products with specialized

temperature control and complex distribution needs.
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Background

The biopharmaceutical industry is undergoing a significant transformation, shifting from
traditional small molecule drugs to more complex biologics, and now to innovative cell
and gene therapies. These advanced therapeutics present unique challenges not only in
their manufacturing processes but also in packaging, storage, and distribution. Cell and
gene therapies, in particular, are often very costly, personalized, or limited in supply,
making stringent quality control and efficiency at every stage of the supply chain
paramount. CDMOs play a vital role in de-risking pharmaceutical development and
accelerating time to market by providing specialized solutions for these complex
challenges. A major CDMO like Alcami bolstering its packaging capabilities signals the

maturing infrastructure of the industry for commercializing advanced therapeutics.

Key Findings

Alcami Corporation, a Contract Development and Manufacturing Organization (CDMO),
has announced the acquisition of Tjoapack, a global contract packaging organization,
significantly expanding its packaging capabilities. This strategic move is explicitly aimed
at bolstering Alcami's supply chain solutions and supporting the industry's shift towards
advanced therapeutics, including biologics, cell, and gene therapies. By integrating
Tjoapack's expertise and existing infrastructure, Alcami will enhance its provision of
highly tailored development and manufacturing services, particularly for cell and gene
therapy products that necessitate specialized temperature control and complex

distribution requirements.



Tjoapack specializes in advanced secondary packaging, serialization, and aggregation
services, with a proven track record of meeting the complex demands of pharmaceutical
supply chains. Through this acquisition, Alcami will be better positioned to offer
comprehensive, end-to-end services tailored to client needs, from early development
stages through clinical trials, commercial production, and finally to packaging and
distribution. Cell and gene therapy products, due to their delicate nature, require critical
cold chain management, including cryopreservation and ultra-low temperature shipping.
The acquisition of Tjoapack brings specific expertise and infrastructure to Alcami to meet
these specialized requirements, ensuring product integrity and quality. Furthermore,
Alcami is also expanding its analytical and development capabilities with a new facility in
Durham, reinforcing its capacity to support a wide range of therapeutic modalities as

part of a consistent growth strategy for the CDMO.

Alcami's acquisition of Tjoapack marks a significant step for the company in solidifying
its leadership in the cell and gene therapy sector and enhancing its competitive edge in
the market. The integrated packaging capabilities and strengthened supply chain
solutions will empower clients to deliver new therapies to patients more rapidly and
reliably. This will help address bottlenecks in the commercialization of cell and gene
therapies, particularly by improving product stability and distribution reliability. Through
this acquisition, Alcami is expected to further cement its position in the CDMO market by
offering more specialized services for complex and niche therapeutic areas, thereby

capturing future growth opportunities.

Source: https://www.ncbiotech.org/news/alcami-expands-cdmo-capabilities-acquisition-packaging-
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ENCell Secures US Clinical Manufacturing Contract for
Ingenium Therapeutics' NK Cell Therapy Gengleucel,
Expanding Global CDMO Operations

Published June 04, 2026 Bio South Korea

| overview

ENCell, a South Korean CDMO specializing in cell and gene therapy, has signed an
additional CMO contract with Ingenium Therapeutics for the manufacturing of clinical
trial materials for its NK cell therapy candidate, Gengleucel, in the US. This agreement
follows ENCell's existing supply for Ingenium's clinical trials in Japan, signifying a
strategic expansion of its global CDMO business. Gengleucel is a promising NK cell
therapy for cancer, and ENCell's specialized manufacturing capabilities will support its

development.
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Key Findings

ENCell, a South Korean Contract Development and Manufacturing Organization (CDMO)
specializing in cell and gene therapy, has secured an additional Contract Manufacturing
Organization (CMO) agreement with Ingenium Therapeutics for the production of clinical
trial materials for its NK cell therapy candidate, Gengleucel, in the United States. This
agreement expands upon an existing partnership where ENCell already supplies
Gengleucel for Ingenium's clinical trials in Japan. The new deal strategically broadens
ENCell's global CDMO operations and underscores its capabilities in supporting the

international development of advanced cell therapeutics.

Technical and Clinical Details

Gengleucel is an NK cell therapy candidate under development by Ingenium
Therapeutics, designed to leverage the potent anti-tumor activity of natural killer (NK)
cells—key effector cells of the innate immune system—to target cancer cells. NK cell
therapies offer an advantage over conventional T-cell therapies due to a lower risk of
immune rejection from donor-derived cells, making them promising candidates for 'off-
the-shelf' product development. ENCell possesses advanced aseptic processing, complex
cell culture techniques, and stringent quality control systems crucial for the
manufacturing of cell and gene therapy products. Under this new contract, ENCell will
manufacture and supply Gengleucel clinical trial materials compliant with U.S. FDA
regulatory requirements, thereby strongly supporting Ingenium Therapeutics' clinical
development in the US. This paves the way for evaluating Gengleucel's safety and

efficacy in the American patient population.



Background and Industry Context

NK cell therapy is attracting significant attention as a next-generation immunocellular
therapy for cancer treatment. Its appeal stems from its MHC-independent tumor cell
recognition mechanism, lower risk of graft-versus-host disease (GvHD), and its potential
as an 'off-the-shelf' product enabling rapid manufacturing and administration. The rapid
growth of the cell and gene therapy sector has fueled a global demand for CDMOs with
specialized manufacturing and regulatory compliance capabilities. CDMOs like ENCell are
indispensable in accelerating the market entry of therapeutics by undertaking expensive
and complex manufacturing processes, allowing developers to focus on research and
development. This new US contract is an example of Asian-based CDMOs enhancing
their global competitiveness and signifies the international expansion of the cell therapy

supply chain.

Strategic Significance and Outlook

ENCell's acquisition of the US clinical manufacturing contract with Ingenium
Therapeutics marks a significant milestone in its global expansion strategy, further
solidifying its position in the cell and gene therapy CDMO market. Should Gengleucel's
clinical development in the US proceed successfully, it would enhance the potential for
NK cell therapies to become a mainstream cancer treatment, offering new hope to
patients. ENCell is expected to continue maintaining and advancing its cutting-edge
manufacturing technologies and stringent quality control systems, adapting to
international regulatory requirements to meet the needs of cell and gene therapy
developers worldwide. This partnership underscores the crucial role CDMOs play in the

rapid development and supply of innovative cancer therapeutics to patients.
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Cartesian Therapeutics and WestGene Biopharma
Announce Strategic Licensing Agreement to Accelerate
In Vivo CAR T Platform Development for Autoimmune
Diseases

Published June 09, 2026  BioSpace (Cartesian Therapeutics) USA

| overview

Cartesian Therapeutics announced a strategic licensing agreement with WestGene
Biopharma to accelerate the development of novel in vivo Chimeric Antigen Receptor
T-cell (CAR-T) therapies for autoimmune diseases. This collaboration aims to integrate
both companies' clinically validated technologies to enhance the potential for in vivo
delivery of cell therapies. Specifically, a clinical trial for Myasthenia Gravis patients is
set to begin in late 2026, with in-human data anticipated in early 2027, potentially

opening new avenues for treating autoimmune conditions.
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Key Findings

Cartesian Therapeutics has announced a strategic licensing agreement with WestGene
Biopharma aimed at accelerating the development of novel in vivo Chimeric Antigen
Receptor T-cell (CAR-T) therapies for autoimmune diseases. This collaboration seeks to
integrate the clinically validated technologies of both companies, further enhancing the
potential for in vivo delivery of cell therapies. Notably, a clinical trial targeting
Myasthenia Gravis patients is slated to commence in late 2026, with initial in-human data
expected in early 2027. This innovative approach represents a significant step forward in
expanding the applicability of CAR T-cell therapy for the treatment of autoimmune

disorders.

Technical and Clinical Details

Cartesian Therapeutics is developing an in vivo CAR T platform that aims to generate
and induce CAR T-cells directly within the patient's body, thereby circumventing the
time, cost, and logistical challenges associated with ex vivo manufacturing. WestGene
Biopharma is a company with extensive experience in the development and
commercialization of cell and gene therapy products, particularly in the Asian market.
This licensing agreement combines Cartesian's in vivo CAR T technology with
WestGene's expertise to build a pipeline specifically targeting autoimmune diseases. In
vivo CAR T therapy typically involves delivering CAR genes directly to the patient's T-cells
using specific gene delivery systems (e.g., adeno-associated viral vectors), which then
induce CAR T-cell production within the body. This eliminates the need for ex vivo cell
manipulation characteristic of traditional autologous CAR T therapies, allowing for
simpler and more rapid treatment. Initial clinical plans target autoantibody-mediated

autoimmune diseases such as Myasthenia Gravis.



Background and Industry Context

Autoimmune diseases comprise a diverse group of disorders where the immune system
mistakenly attacks its own tissues. While existing treatments can manage symptoms,
they often do not lead to a fundamental cure. CAR T-cell therapy has achieved
remarkable success in hematologic cancers, but challenges related to complex
manufacturing processes, high costs, and applicability to solid tumors and autoimmune
diseases have been noted. The development of in vivo CAR T therapy is a crucial strategy
to overcome these challenges and expand the reach and accessibility of CAR T-cell
therapy. This technology holds the potential to significantly reduce manufacturing costs
and simplify the treatment process, making CAR T-cell therapy benefits available to a
broader patient population. This partnership reflects an industry trend toward
international collaboration to develop innovative therapies and enhance global market

competitiveness.

Strategic Significance and Outlook

The strategic licensing agreement between Cartesian Therapeutics and WestGene
Biopharma marks a significant milestone in accelerating the development of in vivo CAR
T therapies for autoimmune diseases. With clinical trials for Myasthenia Gravis set to
begin in late 2026 and initial human data expected in early 2027, the industry is closely
anticipating these results. If successful, this platform could be applied to other
autoimmune conditions, opening a future where CAR T-cell therapy is widely accessible
to a broad patient population. This technology has the potential to fundamentally
transform the paradigm of autoimmune disease treatment by improving both efficacy
and patient access. Both companies aim to address significant unmet medical needs

through this innovative approach.

Source: https://www.biospace.com/press-releases/cartesian-therapeutics-announces-strategic-licensing-
agreement-with-westgene-biopharma-to-accelerate-the-development-of-in-vivo-car-t-platform-in-

autoimmune-diseases
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AmMax Bio Licenses Lonza's Conjugation and Linker-
Payload Technologies for ADC Program AMB-104

Published June 10, 2026 The Pharma Letter USA

CONJUGATION, LINKER
AND PAYLOAD TECHNOLOGY'

I OVERVIEW

AmMax Bio announced a non-exclusive licensing agreement with Lonza, a leading
CDMQ, to utilize Lonza's conjugation and linker-payload technologies. This
collaboration aims to support the development of AmMax Bio's antibody-drug
conjugate (ADC) program, AMB-104, targeting hematologic cancers. The partnership
provides AmMax Bio with access to cutting-edge ADC technology, marking a
significant milestone in advancing the AMB-104 pipeline. Financial terms of the

agreement were not disclosed.
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Key Findings

AmMax Bio has announced a non-exclusive licensing agreement with Lonza, a global
Contract Development and Manufacturing Organization (CDMO). This agreement
enables AmMax Bio to leverage Lonza's established conjugation and linker-payload
technologies to support the development of AMB-104, AmMax Bio's lead antibody-drug
conjugate (ADC) program targeting hematologic cancers. This partnership represents a
critical strategic step for AmMax Bio to integrate state-of-the-art ADC technology into its
pipeline and accelerate the clinical development of AMB-104. While the financial terms
of the agreement were not disclosed, it significantly enhances AmMax Bio's expertise

and technological capabilities in ADC development.

Technical and Clinical Details

Antibody-drug conjugates (ADCs) are innovative therapeutic modalities that selectively
deliver potent cytotoxic drugs to cancer cells expressing specific target antigens. The
primary goal of ADCs is to efficiently kill cancer cells while minimizing systemic toxicity.
The AMB-104 program aims to maximize therapeutic efficacy by coupling a potent
payload to an antibody that targets specific biomarkers in hematologic cancers via a
sophisticated linker. Lonza's conjugation and linker-payload technologies are crucial in
determining the stability, homogeneity, and efficacy of ADCs. These technologies play a
vital role in enabling stable payload attachment and target-specific drug release within
cancer cells, thereby improving the therapeutic index of the ADC. Lonza has accumulated
extensive experience and know-how in the field of ADC manufacturing and development

over many years, and its technologies are considered industry standards.



Background and Industry Context

Hematologic cancers often present with difficult-to-treat subtypes, and there is a
pressing need for more effective and safer therapeutic options for patients who become
resistant to existing treatments. ADCs, due to their target specificity, have gained
significant attention in recent years as a promising approach for various cancer types,
including hematologic malignancies. However, the development and manufacturing of
ADCs are highly complex, with the success hinging on antibody production, selection of
linkers and payloads, and efficient and stable conjugation technologies. Advanced
technologies and services provided by major CDMOs like Lonza enable smaller
biotechnology companies to rapidly and efficiently develop and manufacture ADC
candidates without the need to build extensive in-house infrastructure. These types of
partnerships are essential for shortening the time to bring innovative medicines to

market and for mitigating development risks.

Strategic Significance and Outlook

The licensing agreement between AmMax Bio and Lonza is a significant step towards
accelerating the development of the AMB-104 program and offering new options in the
treatment of hematologic cancers. By incorporating Lonza's technology, AmMax Bio can
optimize the manufacturing process for AMB-104 and progress through clinical
development more rapidly. If AMB-104 demonstrates promising results in clinical trials, it
could bring substantial benefits to patients with hematologic cancers resistant to existing
therapies. This partnership exemplifies how specialized CDMO technologies can
contribute to the development of innovative biopharmaceuticals, and similar strategic

collaborations are expected to increase across the industry in the future.

Source: https://www.thepharmaletter.com/ones-to-watch/ammax-bio
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Novartis and Orionis Biosciences Enter Strategic
Collaboration for Molecular Glue Discovery in Up to
$1.4 Billion Deal

Published June 10, 2026  BioBucks Biotech BD&L Tracker USA
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| overview

Novartis announced a strategic collaboration with Orionis Biosciences to leverage
Orionis' Al-driven "Allo-Glue™" platform across multiple challenging therapeutic
targets. The deal includes a $40 million upfront payment and could reach up to
approximately $1.4 billion in total value upon milestone achievements. This
partnership highlights the strong interest from major pharmaceutical companies in
rational molecular glue discovery and their willingness to invest in new modalities

that enable access to difficult-to-treat, 'undruggable’ targets.
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Key Findings

Novartis, a major pharmaceutical company, has announced a strategic collaboration with
biotechnology firm Orionis Biosciences. This partnership aims to leverage Orionis' Al-
driven "Allo-Glue™" platform and molecular glue discovery engine to develop innovative
therapies for multiple targets previously considered challenging to address. The
agreement includes an upfront payment of $40 million, with Orionis Biosciences
potentially receiving up to approximately $1.4 billion in total value based on
development and commercialization milestones. This significant deal underscores the
strong interest within the pharmaceutical industry for molecular glues as a novel drug
discovery modality and a clear commitment to investing in areas with high unmet

medical needs.

Technical and Clinical Details

Molecular glues are small-molecule compounds that induce or enhance protein-protein
interactions within cells, leading to outcomes such as targeted protein degradation or
functional activation. This mechanism holds the potential to act on so-called
"undruggable” proteins that have been intractable to conventional drug discovery
approaches. Orionis Biosciences' Allo-Glue™ platform employs artificial intelligence (Al)
and computational science to efficiently identify and design molecular glue candidates.
This technology allows for the rapid discovery of molecules capable of binding specific
proteins or inducing complex formation from vast compound libraries. Novartis, with its
extensive experience and pipeline in therapeutic development across various disease
areas, including oncology, neurodegenerative, and autoimmune disorders, seeks to
integrate Orionis' innovative platform technology into its drug discovery efforts to
achieve breakthroughs in these fields. This approach is conceptually related to other
modalities with similar mechanisms, such as proteolysis-targeting chimeras (PROTACs),

suggesting a direction for next-generation targeted therapeutics.



Background and Industry Context

Traditional drug discovery has largely focused on inhibitors that bind to the active sites
of proteins. However, the human genome contains many "undruggable" proteins that
cannot be controlled through such methods. Molecular glues offer a groundbreaking
solution to this challenge by inducing conformational changes in proteins and forcing
the interaction between typically non-interacting proteins, thereby eliciting new
functions. In recent years, several success stories involving molecular glues have been
reported, leading to a renewed appreciation for their importance in drug discovery. A
major pharmaceutical company like Novartis forging a partnership with an emerging
technology company like Orionis Biosciences, backed by substantial upfront and
milestone payments, reflects the industry's strong desire to acquire innovative platform
technologies and establish new therapeutic paradigms across diverse disease areas. Al-
driven drug discovery platforms are expected to contribute to shortened development

timelines and improved success rates.

Strategic Significance and Outlook

The strategic collaboration between Novartis and Orionis Biosciences holds significant
potential to accelerate the discovery and development of molecular glues, creating new
therapeutic options for diseases previously unresponsive to conventional treatments.
This partnership will serve as a key example of how the convergence of Al, biology, and
chemistry is shaping the future of drug discovery. Moving forward, both companies will
focus on identifying and optimizing molecular glue candidates in line with the
collaboration targets, progressing them into preclinical and clinical development. If this
platform yields multiple successful therapeutics, molecular glues will solidify their
position as one of the leading next-generation drug discovery modalities, offering new
hope to many patients suffering from cancer, neurological disorders, and autoimmune

conditions.

Source: https://www.biobucks.co/biotech-bdl-tracker-2026
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Human Continuum Closes Over $5 Million in Seed
Round Funding to Advance Exosome-Based
Therapeutic Longevity Platform Development

Published June 11, 2026  GlobeNewswire (Human Continuum Inc.) USA

CONTINUUM INC.

| overview

Human Continuum Inc. successfully completed a $5.13 million seed funding round to
accelerate the development of its exosome-based therapeutic and diagnostic
platform across longevity, orthopedics, aesthetics, and dermatology. The company's
exosome platform aims to address various health challenges through the
development of platelet-derived and plant-based exosome therapeutics. Key
programs involve investigating regenerative signaling pathways to evaluate their
impact on inflammatory biomarkers, underscoring investor confidence in exosomes'

therapeutic potential.
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Key Findings

Human Continuum Inc. has successfully closed a $5.13 million seed funding round to
accelerate the development of its exosome-based therapeutic and diagnostic platform
across a wide range of fields, including longevity, orthopedics, aesthetics, and
dermatology. This capital will be utilized to further advance the company's innovative
exosome platform and to address diverse health challenges through the development of
both platelet-derived and plant-based exosome therapeutics. In its key programs,
rigorous investigations into regenerative signaling pathways will be conducted to
evaluate their impact on inflammatory biomarkers. This funding round signifies a

growing investor confidence in the therapeutic potential of exosomes.

Technical and Clinical Details

Human Continuum's exosome platform focuses on two main approaches: platelet-
derived exosomes (PEX) and plant-derived exosomes (PDEX). Platelet-derived exosomes
are believed to deliver various bioactive factors from platelets as extracellular vesicles,
potentially promoting tissue repair and anti-inflammatory effects. Plant-derived
exosomes, on the other hand, offer the advantages of potentially larger-scale production
and a lower risk of immunogenicity. The company aims to deeply understand the ability
of exosomes to modulate regenerative signaling pathways in specific diseases and
conditions, evaluating their effects through the measurement of inflammatory
biomarkers. This approach involves identifying the bioactive molecules encapsulated
within exosomes, such as proteins, lipids, and nucleic acids, and analyzing their impact
on recipient cells to enable the development of more precise therapies. The platform

seeks to balance maximizing therapeutic efficacy with ensuring safety.



Background and Industry Context

Exosomes are nano-sized vesicles that mediate cell-to-cell communication and have
been shown to play crucial roles in various biological processes, including regeneration,
anti-inflammation, and immune modulation. This has led to significant anticipation for
exosomes as a next-generation therapeutic modality across a broad spectrum of
treatment areas, such as regenerative medicine, cancer therapy, neurodegenerative
diseases, and aesthetic medicine. However, challenges in exosome manufacturing,
purification, characterization, and stability remain, necessitating advanced technologies
and strict regulatory compliance for their commercialization. Human Continuum's seed
funding round indicates strong market interest in the innovation and future potential of
exosome therapies, even at this early stage. The field of longevity medicine, in particular,

has high unmet needs, and exosomes are gaining attention for their potential to fill this

gap.

Strategic Significance and Outlook

The seed funding secured by Human Continuum is critically important for the
advancement of its exosome-based therapeutic and diagnostic platform. Moving
forward, the company will progress its key programs, collecting detailed data on
inflammatory biomarkers and regenerative signaling pathways to further elucidate the
mechanisms of action and clinical efficacy of exosome therapies. Development efforts
across diverse application areas like longevity, orthopedics, aesthetics, and dermatology
will explore the broad therapeutic potential of exosomes. However, rigorous clinical trials
and regulatory approvals will be indispensable for exosome products to reach the
market. Human Continuum aims to continue science-driven development, positioning

itself as a leading company in the emerging era of exosome therapeutics.

Source: https://www.globenewswire.com/news-release/2026/06/11/3310683/0/en/human-continuum-
closes-over-5-million-in-seed-round-funding-to-support-the-development-of-its-integrated-exosome-

based-therapeutic-longevity-platform.html
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REPROCELL Develops Hypoimmune iPSC Engineering
with Al-Designed CRISPR for Off-the-Shelf Cell

Therapies

Published June 04, 2026 REPROCELL Japan

3 REPROCELL

| overview

REPROCELL announced a method to develop hypoimmune iPSCs using Al-designed
CRISPR, leveraging its StemEdit gene-editing platform. This approach targets key
immune recognition genes like B2M and CIITA to create universal donor stem cells
with significantly reduced immune rejection. This represents a groundbreaking
advance in improving the immune compatibility of scalable iPSC-derived off-the-shelf

cell therapies, enabling broader patient applicability.
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Key Findings

REPROCELL has unveiled a method to efficiently develop hypoimmune induced
pluripotent stem cells (iPSCs) by combining its StemEdit gene-editing platform with Al-
designed CRISPR technology. This innovative approach aims to address a major
challenge in cell therapy: immune rejection. By genetically editing key immune
recognition-related genes, specifically B2M (encoding MHC class 1) and CIITA (inducing
MHC class Il), the platform enables the creation of iPSC lines that can function as
universal donors with significantly reduced immune rejection. This marks a
groundbreaking advancement that dramatically improves the immune compatibility of

scalable iPSC-derived off-the-shelf cell therapies.

Technical and Clinical Details

REPROCELL's StemEdit platform is built upon a high-efficiency and precise CRISPR/Cas9
system. The Al-designed CRISPR technology optimizes guide RNA sequences to
maximize the efficiency of desired gene edits while minimizing off-target effects across
the genome. Utilizing this platform, B2M and CIITA genes in the iPSC genome are either
knocked out or downregulated, thereby suppressing the expression of MHC class | and |l
molecules on the cell surface. This renders the transplanted iPSC-derived cells less
recognizable as 'non-self' by the recipient's immune system (particularly T cells and NK
cells), substantially reducing the risk of immune rejection. Hypoimmune iPSCs can
differentiate into various cell types (e.g., neurons, cardiomyocytes, hepatocytes), and
these differentiated cells also retain their hypoimmune properties, making them
promising for allogeneic off-the-shelf cell therapy applications across a wide range of

diseases, including cancer, neurodegenerative disorders, heart disease, and more.



Background and Industry Context

iPSCs hold immense promise as a foundational technology for the future of regenerative
medicine due to their self-renewal capacity and ability to differentiate into diverse cell
types. However, immune rejection by the patient's immune system remains a significant
barrier when transplanting iPSC-derived cells into allogeneic recipients. Overcoming this
often requires lifelong immunosuppressive drug regimens, which carry risks of side
effects and increased susceptibility to infections. The development of hypoimmune iPSCs
is a crucial strategy to resolve these challenges, potentially enabling allogeneic cell
transplantation without the need for immunosuppression. The convergence of Al and
CRISPR is revolutionizing gene editing precision and efficiency, presenting a new
paradigm for accelerating cell therapy development. Realizing universal donor cell lines
will contribute to manufacturing standardization, cost reduction, and ultimately,

improved treatment access for a broader patient population.

Strategic Significance and Outlook

REPROCELL's development of hypoimmune iPSCs using Al-designed CRISPR represents a
major milestone towards realizing off-the-shelf cell therapies. The company will now
proceed with validating the safety and efficacy of therapeutic cells differentiated from
these hypoimmune iPSCs in preclinical and clinical trials. Successful implementation of
this technology would open the door to transplanting iPSC-derived cells for various
diseases without the concern of immune rejection. This represents a significant
breakthrough in the regenerative medicine field, potentially offering new therapeutic
hope for many patients suffering from conditions such as Parkinson's disease, diabetes,
retinal diseases, and cancer. REPROCELL aims to leverage this technology to drive the
development and commercialization of next-generation cell therapeutics, positioning

itself as a leader in the industry.
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CombiCult® Screening Platform Establishes Feeder-

Free Bioreactor Scalability for iPSC-Derived NK Cell
Manufacturing

Published June 04, 2026  Frontiers (Preprint) Germany

| overview

This preprint reports research developing a feeder-free protocol for generating
mature, functional iPSC-derived natural killer (iNK) cells using the high-throughput
combinatorial screening platform CombiCult®. These protocols successfully
transitioned to stirred-tank bioreactor systems, significantly boosting iNK cell
productivity. The generated iNK cells demonstrated potent cytotoxic activity against

tumor cells, marking a manufacturing breakthrough that supports scalable allogeneic

immunotherapy development.
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Key Findings

A new research preprint reports the successful development of feeder-free protocols for
generating mature and functional iPSC-derived natural killer (iNK) cells, utilizing the
high-throughput combinatorial screening platform, CombiCult®. This innovative
protocol demonstrated successful translation to stirred-tank bioreactor systems, proving
a significant increase in iNK cell productivity. The iNK cells generated exhibited robust
cytotoxic activity against tumor cells in vitro, positioning this as a critical manufacturing
breakthrough for the development of scalable allogeneic immunotherapy products. This
represents an important step forward in accelerating the commercialization of iNK cell

therapies.

Technical and Clinical Details

The CombiCult® screening platform provides a high-throughput methodology to
efficiently evaluate various combinations of culture factors and conditions, optimizing
cell differentiation, proliferation, and functionality. In this study, CombiCult® was
employed to identify protocols that promote iPSC differentiation into NK cells while
simultaneously enabling culture without feeder cells (an auxiliary cell layer that supports
growth). Feeder-free culture is crucial for reducing manufacturing costs and complexity,
and for simplifying GMP (Good Manufacturing Practice)-compliant production.
Furthermore, the developed protocols were successfully adapted for stirred-tank
bioreactor systems, which are capable of much larger-scale production than traditional
static cultures. Bioreactor cultivation offers significantly higher cell densities per volume
and a controlled environment, dramatically enhancing iNK cell productivity. The
generated iNK cells expressed high levels of NK cell markers such as CD16, NKG2D, and
NKp46, and demonstrated potent effector functions against multiple cancer cell lines
(e.g., K562, Daudi) in vitro. These iNK cells achieved both efficient proliferation and high

cytotoxic activity, validating their potential as an allogeneic off-the-shelf product.



Background and Industry Context

Natural killer (NK) cells are vital components of the innate immune system that directly
eliminate cancer cells and virus-infected cells. Their potent anti-tumor activity has
generated significant excitement in cancer immunotherapy. iPSC-derived NK cells (iNK
cells) offer the potential for large-scale, homogeneous cell production from an unlimited
source, overcoming the scalability challenges inherent in autologous NK cell therapies.
However, efficient differentiation and large-scale production of iNK cells have been
major bottlenecks for commercialization. The development of feeder-free culture and
large-scale production techniques using bioreactors is key to resolving this bottleneck,
reducing the cost of iNK cell therapeutics, and making them accessible to more patients.
This advancement, coupled with improvements in cell and gene therapy CDMO (Contract
Development and Manufacturing Organization) capabilities, will accelerate the

development of next-generation immune cell therapies.

Strategic Significance and Outlook

The establishment of feeder-free, bioreactor-based manufacturing protocols for iPSC-
derived NK cells using the CombiCult® platform is a significant breakthrough in the field
of cancer immunotherapy. This technology enables cost-effective, large-scale production
of clinical-grade iNK cells, bringing the commercialization of iNK cell therapies closer to
reality. Moving forward, the safety and efficacy of iNK cells manufactured using this
protocol will be validated in preclinical and clinical trials. If successful in the clinic, iINK
cell therapy holds the potential to become a powerful treatment option for solid tumors
and hematologic cancers, either complementing or serving as an alternative to existing
CAR T-cell therapies. This manufacturing advancement will accelerate the development
of allogeneic off-the-shelf immune cell therapies overall, paving the way for a future of

more accessible cancer treatments.

Source: https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2026.1865548/full
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Non-Viral CRISPR/Cas9 HDR Platform Enables Stable
Genetic Engineering of Solid Tumor Models,
Overcoming Viral Vector Challenges

Published June 04, 2026  bioRxiv (Preprint) USA

| overview

This preprint reports research on a non-viral CRISPR/Cas9 Homology-Directed Repair
(HDR) platform for stable genetic engineering of solid tumor models. This approach
enables precise genome modification and stable transgene expression without the
biosafety concerns or packaging limitations associated with viral vectors. It provides
an essential tool for advanced in vitro and in vivo modeling in cancer research,

contributing to safer and more efficient gene manipulation techniques.
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Key Findings

A new preprint has reported the development of a non-viral CRISPR/Cas9 Homology-
Directed Repair (HDR) platform that enables stable genetic engineering of solid tumor
models. This innovative approach effectively overcomes major challenges associated
with conventional viral vectors, which have been widely used for gene delivery, including
biosafety concerns and limitations in gene packaging capacity. The platform allows for
precise genomic modifications and stable transgene expression within cells,
simultaneously. This makes it an indispensable tool for advanced in vitro and in vivo
modeling in cancer research, contributing to the establishment of safer and more

efficient gene manipulation technologies.

Technical and Clinical Details

The developed non-viral CRISPR/Cas9 HDR platform typically involves delivering the
Cas9 protein and guide RNA (gRNA) as a ribonucleoprotein (RNP) complex into cells,
along with an HDR template DNA (containing the desired gene or edited sequence) via
non-viral delivery methods (e.g., electroporation or lipid nanoparticles). This enables
precise insertion, substitution, or knock-in of specific DNA sequences at designated
genomic sites by leveraging homologous recombination, one of the cell's natural DNA
repair pathways. While viral vectors have been widely used due to their efficient gene
delivery capabilities, they possess drawbacks such as random integration into the host
genome, potential to induce undesirable immune responses, high manufacturing costs,
and payload capacity limitations. The non-viral platform bypasses these issues, allowing
for safer and more controlled genome editing. Particularly in solid tumor models, stable
and highly efficient genetic manipulation is crucial for introducing specific gene
mutations, integrating reporter genes, or analyzing the function of genes targeted for

therapy.



Background and Industry Context

Cancer is a disease characterized by complex genetic mutations and diverse cell-cell
interactions, requiring precise research using in vitro cell models and in vivo animal
models to elucidate its mechanisms. Genome editing technologies like CRISPR/Cas9
provide powerful tools for studying the function of cancer-related genes and identifying
new therapeutic targets. However, even for research purposes, the use of viral vectors
necessitates considerations for experimenter safety and potential long-term cellular
effects. The development of non-viral gene delivery systems contributes to improving
the efficiency and reproducibility of cancer research by mitigating these safety concerns
and offering more versatile research tools. Furthermore, when considering future
applications in gene therapy, non-viral approaches could offer significant advantages in

terms of reduced immunogenicity and ease of large-scale production.

Strategic Significance and Outlook

This report on a non-viral CRISPR/Cas9 HDR platform indicates a new direction for
genetic engineering technologies in cancer research. Moving forward, this technology is
expected to contribute to the construction of more complex genetically modified solid
tumor models and a more detailed elucidation of cancer pathophysiology. As non-viral
delivery systems become more optimized and efficient, their application in in vivo gene
therapy also comes into focus. This marks a significant step towards the development of
safer and more efficient cancer gene therapies that are independent of viral vectors.
Researchers and pharmaceutical companies are expected to leverage this platform to
identify personalized cancer treatment strategies and accelerate the development of new

anticancer drugs.
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