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This Week's Keyword

AI & Drug Discovery
New Modalities & Clinical Efficiency

54
articles

Total Articles Analyzed

10
countries

Source Countries/Regions

170+
molecules

AI-Designed Drugs in Trials

80-90
%

AI Drug Phase 1 Success

All 54 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
AI Accelerates Drug
Design

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

AI revolutionizes drug discovery, enabling de
novo protein design and optimizing clinical trials,
reducing R&D; timelines.

#02
AI Drugs: High Phase
1 Success

Analysis
●●●●

○
●●●○

○
●●●●

○
●●●○

○
●●●●

●

AI-designed drugs show 80-90% Phase 1 success
in lung cancer, potentially doubling market entry
probability.

#03
AI Shifts to Clinical
Effic.

Analysis
●●●○

○
●●●○

○
●●●●

○
●●○○

○
●●●●

○

AI drug development shifts focus to clinical
validation efficiency, with over 170 AI-designed
molecules in trials.

#04
AI Reshapes Early
Pharma

Analysis
●●●○

○
●●●○

○
●●●●

○
●●○○

○
●●●●

○

AI reshapes early pharma pipeline by accelerating
target ID and hit generation to de-risk late-stage
failures.

#05
Lilly's Retatrutide
Weight Loss

New
Product

●●●●
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

Eli Lilly's Retatrutide achieves 21-23% weight loss
in diabetic/CVD patients, nearing FDA
submission.

#06
FDA Approves First
PROTAC

New
Product

●●●●
●

●●●●
●

●●●●
●

●●●●
●

●●●●
●

FDA approves Vepdegestrant, the first PROTAC,
for ER+/HER2- breast cancer, validating TPD.

#07
First PROTAC
Validates TPD

Analysis
●●●●

●
●●●●

●
●●●●

●
●●○○

○
●●●●

●

FDA approval of first PROTAC (Vepdegestrant)
validates targeted protein degradation as a
breakthrough cancer modality.

#08
LNP for Mucosal
Delivery

Research
●●●○

○
●●○○

○
●●●○

○
●●●●

●
●●●●

○

LNP advances for respiratory/GI nucleic acid
delivery, with AI integration for personalized DDS
future.

#09
Biopharma CMO
Market Expands

Market
Overview

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
○

Biopharma contract manufacturing market
expands due to demand for biosimilars, biologics,
gene/cell therapies.

#10 LNP Complete Guide Overview
●○○○

○
●●●●

●
●●●●

○
●●○○

○
●●●●

●

Comprehensive guide to LNPs, foundational
technology for nucleic acid delivery, validated by
mRNA vaccine success.

#11
Daiichi ADC Pipeline
Lags

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

Daiichi Sankyo's early ADC pipeline lags rivals,
incurring $850M charges for underutilized CMO
capacity.

#12
LNP Gene Therapy
for ACTA2

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

○
●●●●

●

LNP-mediated gene therapy to correct ACTA2
mutations shows promise in mouse studies,
offering re-dosability and lower costs.
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#13
Lilly's Retatrutide
Most Potent

New
Product

●●●●
○

●●●●
○

●●●●
●

●●●○
○

●●●●
●

Eli Lilly's Retatrutide, a triple agonist, shows five
positive Phase 3 readouts, positioning it as the
most powerful obesity drug yet.

#14
EMA Recommends
12 Meds

Regulator
y Update

●●○○
○

●●●●
○

●●●○
○

●●●●
●

●●●●
●

EMA CHMP recommends 12 medicines for
approval, including 3 new hypercholesterolemia
drugs and therapies for rare diseases.

#15
Insilico AI TEAD
Inhibitor

New
Product

●●●●
○

●●●○
○

●●●○
○

●●○○
○

●●●●
●

Insilico Medicine's AI-driven pan-TEAD inhibitor
ISM6331 gets FDA Fast Track for mesothelioma,
Phase 1 data due.

#16
Enhertu+Pertuzuma
b EU Rec.

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Enhertu plus Pertuzumab recommended for EU
approval as 1st-line HER2+ metastatic breast
cancer treatment, 44% risk reduction.

#17
24 Small-Molecule
Approvals

Market
Overview

●●●●
○

●●●●
●

●●●●
●

●●●○
○

●●●●
○

First half 2026 sees 24 small-molecule approvals,
including first PROTAC Vepdegestrant and oral
GLP-1 Orforglipron.

#18
Ribo siRNA
Vortosiran EMA

New
Product

●●●●
○

●●●○
○

●●●○
○

●●○○
○

●●●○
○

Ribo Life Science's siRNA therapy Vortosiran
receives EMA approval for stroke prevention trial
in atrial fibrillation.

#19
LNP Multi-Specific
CAR mRNA

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

○

LNP-delivered multi-specific CAR mRNA platform
advances, enabling controllable in vivo CAR
expression, bypassing manufacturing challenges.

#20
2026 RNA
Therapeutics Trans.

Market
Overview

●●●●
○

●●●●
●

●●●●
○

●●○○
○

●●●●
○

2026 sees RNA therapeutics transformation with
FDA approvals of ASO Olezarsen, siRNA Fitusiran
& Plozasiran.

#21
Henlius Trispecific
TCE FIH

New
Product

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●○
○

Henlius initiates first-in-human dosing for
trispecific T-cell engager HLX3902 for mCRPC and
advanced solid tumors.

#22
Allogene Off-Shelf
CAR T

New
Product

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

Allogene's off-the-shelf CAR T Cema-Cel gets FDA
RMAT/Fast Track for MRD-positive LBCL, showing
58.3% MRD-negativity.

#23
Datroway EU
Approved

New
Product

●●●○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
●

Datroway approved in EU as only TROP2-directed
medicine with OS benefit for 1st-line metastatic
TNBC patients ineligible for immunotherapy.

#24
Oral GLP-1 Brain
Craving

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

NIH-funded study suggests oral GLP-1 drugs may
quash brain's food craving circuit, hinting at
addiction treatment potential.

#25
GLP-1 RA Liver
Research

Research
Overview

●●●○
○

●●○○
○

●●●●
○

●●●●
●

●●●●
●

GLP-1RA research expands across
MASLD–MASH–HCC continuum, with US leading
and China growing, focusing on upstream disease
modification.

#26
PROTAC Patent
Challenges

Legal/IP
●●●●

●
●●●●

●
●●●●

●
●●●○

○
●●●●

●

First PROTAC approval (Vepdegestrant) raises
complex IP challenges in targeted protein
degradation, impacting patent strategy.

#27
PROTAC Research
Shifts

Research
Overview

●●●●
○

●●○○
○

●●●●
○

●●●●
●

●●●●
●

PROTAC research shifts to structural design, oral
bioavailability, and AI-driven approaches,
entering pivotal trial era.

#28
Penn LNP Oral
Cancer

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

○
●●●●

●

Penn Engineering develops LNP-based 'one-two
punch' co-delivering p53 & ciclopirox, reducing
tumor burden in resistant oral cancer models.

#29
EMA Recommends
Evlarco

Regulator
y Update

●●○○
○

●●●●
○

●●●○
○

●●●●
●

●●●●
●

EMA recommends approval for Evlarco
(obicetrapib/ezetimibe), a combination CETP
inhibitor and cholesterol absorption inhibitor.

#30 saRNA Gains Ground New
Product

●●●●
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

Self-amplifying RNA (saRNA) gains ground over
mRNA, proving superiority; first COVID-19
vaccines approved in Japan and EU.
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#31 Bispecific Ab Design Analysis
●●●○

○
●●●○

○
●●●○

○
●●○○

○
●●●●

○

Bispecific antibody design faces stability and
manufacturability challenges, requiring complex
molecular engineering.

#32
mRNA Beyond
Vaccines

Research
Overview

●●●○
○

●●○○
○

●●●●
○

●○○○
○

●●●●
○

mRNA technology expands beyond vaccines into
personalized cancer, protein replacement, and
regenerative medicine, facing manufacturing
challenges.

#33
Exosome DDS &
mRNA Trends

Trend
Report

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

Exosome DDS and personalized mRNA cancer
vaccines are top tech trends for 2026, showing
promise in clinical trials.

#34
WEF Top Emerging
Tech

Trend
Report

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
○

WEF names exosome DDS and personalized
mRNA cancer vaccines as top emerging
technologies for 2026.

#35
Mapping AI Drug
Discovery

Analysis
●●●●

○
●●●○

○
●●●●

○
●○○○

○
●●●●

○

AI drug discovery landscape mapped across
target identification, generative design, and
clinical optimization, with key players leading.

#36
Exosome
Nanocarriers Review

Research
Overview

●●●●
○

●●○○
○

●●●○
○

●●●●
●

●●●●
○

Review highlights exosome-inspired nanocarriers
as next-gen DDS for cancer, emphasizing natural
barrier crossing and immune tolerance.

#37
Sanofi
Dual-Targeting Lib.

Corporat
e

Strategy

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
●

Sanofi unveils 'Dual-Targeting Library 2.0' to
accelerate novel bispecific therapeutic design
using monospecific antibodies and nanobodies.

#38
Semaglutide MASH
Resolution

Analysis
●●●○

○
●●●●

●
●●●●

○
●●●●

●
●●●●

●

Semaglutide more than doubles MASH resolution
likelihood without worsening fibrosis in
meta-analysis, supporting new therapeutic
option.

#39
Bambusa BBT001 AD
Trial

New
Product

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
●

Bambusa Therapeutics' bispecific antibody
BBT001 shows rapid, durable itch relief and AD
improvement in Phase 1 trial.

#40
Imperial Prostate
Nanogels

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

○
●●●●

●

Imperial College develops prostate-targeted
mRNA nanogels, overcoming liver accumulation
for cancer therapy.

#41
RNA LNP
Post-Loading

Research
●●●●

●
●●○○

○
●●●●

●
●●●●

●
●●●●

●

Novel 'post-loading' strategy for RNA into empty
LNPs solves cold chain challenges, improving
mRNA medicine logistics.

#42
GLP-1 GI Adverse
Events

Analysis
●●○○

○
●●●●

●
●●●○

○
●●●●

●
●●●●

●

GLP-1 review finds strongest signals for GI
adverse events, hints at reduced
infection/respiratory risk.

#43
ARNT Molecular Glue
FIH

New
Product

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
○

ARNT molecular glue degrader NEO-811 initiates
Phase 1/2 first-in-human study for unresectable
clear cell renal cell carcinoma.

#44
EGFR-HER3
Bispecific ADC

New
Product

●●●●
○

●●○○
○

●●●○
○

●●●○
○

●●●●
●

First-in-class EGFR-HER3 bispecific ADC Iza-Bren
achieves 48.1% ORR in Phase Ib for
extensive-stage SCLC.

#45
Regeneron
Linvoseltamab

New
Product

●●●○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

FDA grants accelerated approval to Regeneron's
bispecific antibody Linvoseltamab for
relapsed/refractory multiple myeloma.

#46
Non-Endocytic
Delivery

Research
Overview

●●●●
○

●●○○
○

●●●●
○

●●●○
○

●●●●
○

Non-endocytic membrane-translocating delivery
strategies bypass endosomal barriers for gene,
mRNA, and protein therapies.

#47
Kymera Oral STAT6
Degrader

New
Product

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
○

Kymera Therapeutics' oral STAT6 degrader
KT-621 shows positive Phase 1b atopic dermatitis
data, potential injectable alternative.

#48
AI for CVD Drug
Discovery

Research
Overview

●●●●
○

●●○○
○

●●●●
○

●●●○
○

●●●●
●

Agentic and generative AI to revolutionize
cardiovascular drug discovery by enhancing
target understanding, compound design, and
clinical trials.
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# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#49 FUS Opens BBB Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

○

Focused ultrasound and microbubbles temporarily
open the blood-brain barrier for enhanced brain
drug delivery.

#50
AI Designs Novel
Flavors

Research
●●●●

●
●●○○

○
●●●○

○
●●○○

○
●●●○

○

Generative AI designs novel flavor molecules not
found in nature, revolutionizing food industry with
safer substitutes and enhancers.

#51
FDA Approves
Zidesamtinib

New
Product

●●●○
○

●●●●
●

●●●○
○

●●●●
●

●●●●
●

FDA grants accelerated approval to Nuvalent's
Zidesamtinib for ROS1-positive NSCLC previously
treated with TKI.

#52
Molecular Glue
Accelerates

Research
Overview

●●●●
○

●●○○
○

●●●●
○

●●●○
○

●●●●
○

Molecular glue development accelerates with
Gluetacs initiating Phase II for solid tumors and
Degron starting Phase I for HuR-targeting.

#53
Heart-Specific LNP
Challenge

Research
●●●○

○
●●○○

○
●●●○

○
●●●●

●
●●●●

●

Heart-specific LNP delivery for myocardial
infarction remains a challenge, with conventional
LNPs accumulating in the liver.

#54
Ribo Divesiran PV
Trial

New
Product

●●●●
○

●●●○
○

●●●○
○

●●●○
○

●●●●
○

Ribo's siRNA therapy Divesiran (SLN124)
significantly reduces phlebotomy frequency and
improves QoL in polycythemia vera Phase IIa
trial.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your IP strategy ready for the PROTAC revolution?
The first PROTAC approval (#06) marks a new era for targeted protein degradation. With complex IP
considerations (#26) and rapid research shifts (#27), are your legal and R&D; teams prepared to navigate this
competitive landscape and secure future innovation?

❷ How will AI's clinical impact reshape your R&D; pipeline?
AI-designed drugs are showing unprecedented Phase 1 success rates (80-90%, #02) and optimizing clinical
trials (#03). Is your organization leveraging AI effectively across target ID, generative design, and clinical
validation (#35, #48) to stay competitive and accelerate market entry?

❸ Can your supply chain handle next-gen mRNA logistics?
A novel 'post-loading' LNP strategy (#41) promises to solve cold chain challenges for mRNA medicines, while
saRNA gains ground over conventional mRNA (#30). Are your procurement and manufacturing teams
assessing these advancements to ensure global accessibility and cost-efficiency?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

PROTACs

AI PharmaGLP-1s

LNP/RNABi-ADC

Exosome

NME Apps

CMO Cap

Item Quadrant ↑ Opportunity ↓ Threat

● PROTACs Critical New modality, 'undruggable' IP complexity, competition

● AI Pharma Critical Faster R&D;, higher success Tech gap, talent war

● GLP-1s Critical New indications, huge market Intense competition, side effects

● LNP/RNA Critical Gene therapy, vaccines Delivery hurdles, IP

● Bi-ADC Opp. Targeted oncology, AD Manufacturability

● Exosome Opp. Targeted delivery Scale-up, safety

● NME Apps Ref. Market share Standard competition
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● CMO Cap Ref. CDMO growth Overcapacity risk
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Deep Dive ① ― First PROTAC Approval: A New Modality
#06 | 2026/07/23 | Journal of Medicinal Chemistry - ACS Publications | Tech Novelty●●●●● Proximity●●●●● Market
Impact●●●●● Data Reliability●●●●● US/EU Relevance●●●●●

The FDA approval of vepdegestrant (ARV-471), the first PROTAC protein degrader, for ER+/HER2- breast
cancer marks a paradigm shift in oncology. This heterobifunctional molecule actively degrades the estrogen
receptor, offering a novel mechanism to overcome resistance and achieve deeper ER suppression compared
to traditional inhibitors.

This landmark approval validates targeted protein degradation (TPD) as a clinically viable therapeutic
modality, opening doors for treating 'undruggable' targets and expanding applications beyond breast cancer.
Its favorable oral bioavailability and safety profile further underscore its potential to transform cancer
treatment.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The published data is highly reliable, stemming from a
peer-reviewed journal and FDA approval. While vepdegestrant is commercialized, technical
barriers remain for broader TPD application, such as expanding the E3 ligase repertoire and
improving CNS penetrance. [Opportunity] for US/EU pharma to acquire or license novel
PROTAC platforms, develop next-generation degraders for 'undruggable' targets, and expand
into new disease areas. [Threat] of intense competition from Asian players and complex IP
litigation if not proactively managed. Next actions: [Legal/IP] Conduct immediate
freedom-to-operate analysis for key PROTAC scaffolds. [R&D;] Initiate internal projects or
partnerships to explore novel E3 ligases and CNS-penetrant degrader designs within 3 months.
[Business Dev] Identify and evaluate potential PROTAC platform acquisition targets by end of
quarter.

Deep Dive ② ― Eli Lilly's Retatrutide: New Obesity Powerhouse
#05 | 2026/07/23 | BioPharma Dive | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Eli Lilly's triple agonist retatrutide, targeting GLP-1, GIP, and glucagon receptors, is nearing FDA submission
after achieving 21-23% average body weight loss over 80 weeks in diabetic and CVD patients. This superior
efficacy surpasses existing single or dual agonists, positioning it as a potent new option in obesity
management.

The drug's multi-targeted mechanism influences multiple metabolic pathways, including appetite suppression
and improved insulin secretion. While gastrointestinal side effects are noted, its impressive clinical data from
Triumph-2 and Triumph-3 studies highlight its potential to significantly alter the obesity treatment landscape.



Drug delivery/DDS Weekly Intelligence Report | 2026-08-02 | Page 8

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported weight loss figures are highly realistic, backed by
Phase 3 data from a major pharma company. The primary technical barrier is managing
common GLP-1-related GI side effects for optimal patient adherence. [Opportunity] for US/EU
OEMs & device manufacturers to develop complementary digital health solutions for side effect
management or personalized dosing. [Threat] for existing GLP-1/GIP dual agonist platforms if
Retatrutide captures significant market share due to superior efficacy. [Procurement] Evaluate
long-term supply chain stability for GLP-1 raw materials given surging demand. [Strategy]
Develop competitive response plans for the obesity market, including potential multi-agonist
R&D; or strategic partnerships, within 1 month.



Drug delivery/DDS Weekly Intelligence Report | 2026-08-02 | Page 9

Deep Dive ③ ― RNA LNP Post-Loading: Cold Chain Solution
#41 | 2026/07/23 | bioRxiv | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●● Data
Reliability●●●●● US/EU Relevance●●●●●

A novel 'post-loading' strategy for RNA into lipid nanoparticle (LNP) carriers allows empty LNPs to be
manufactured and stored separately, with RNA loaded just prior to administration. This breakthrough aims to
overcome traditional mRNA-LNP cold chain storage limitations, improving vaccine access and adaptability to
new mRNA sequences.

Post-loaded LNPs demonstrated equivalent intracellular delivery efficiency and internal structure to
conventional co-precipitation LNPs, suggesting no compromise on efficacy. This technology could
revolutionize mRNA medicine logistics and accessibility, especially in regions lacking ultra-cold storage
infrastructure.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The preprint data appears robust, demonstrating technical
feasibility and equivalent performance to conventional methods. The main technical barrier is
scaling this 'just-in-time' loading process for mass production while maintaining sterility and
quality control. [Opportunity] for US/EU materials & component suppliers to develop novel,
stable empty LNP formulations and for OEMs & device manufacturers to create automated,
point-of-care RNA loading systems. [Threat] to existing cold chain logistics providers and
traditional mRNA vaccine manufacturers if this technology becomes widespread, reducing the
need for ultra-cold storage. Next actions: [R&D;] Initiate feasibility studies on scalable
post-loading LNP manufacturing and RNA loading automation within 1 month. [Procurement]
Assess potential new suppliers for empty LNP components and evaluate impact on current cold
chain contracts by end of quarter.

Other Notable Articles
FDA Approval of First PROTAC Vepdegestrant Raises New Challenges in Targeted Protein Degradation Patent Strategy (Elkington and Fife)
Tech Novelty●●●●● Proximity●●●●● Market Impact●●●●●

First PROTAC approval creates complex IP challenges; companies must proactively manage patent filing and
FTO in TPD.

Self-Amplifying RNA (saRNA) Gains Ground Over Conventional mRNA, Proving Superiority Across Diverse Therapeutics; First COVID-19 Vaccines
Approved in Japan and EU (TriLink BioTechnologies)
Tech Novelty●●●●○ Proximity●●●●● Market Impact●●●●○

saRNA offers dose-sparing and durable expression, with first COVID-19 vaccines approved, expanding mRNA
applications.

Semaglutide More Than Doubles MASH Resolution Likelihood in Meta-Analysis, Stabilizing Fibrosis (AJMC)
Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●●○

Semaglutide shows significant efficacy in MASH resolution, positioning GLP-1RAs as a central treatment
option for liver disease.

Daiichi Sankyo & AstraZeneca's Datroway Approved in EU as Only TROP2-Directed Medicine with Overall Survival Benefit for 1st-Line Metastatic TNBC
Patients Ineligible for Immunotherapy (Business Wire)
Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●●○

Datroway's EU approval provides a crucial OS benefit for a high-unmet-need TNBC patient population,
leveraging DXd ADC tech.
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PROTAC Research Shifts to Structural Design, Oral Bioavailability, and AI-Driven Approaches: Bibliometric Analysis Reveals Emerging Frontiers and
Pivotal Trial Era (PubMed)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

PROTAC research is advancing into structural design, oral bioavailability, and AI, with the first Phase 3
readout signaling clinical maturity.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Legal/IP] Conduct urgent freedom-to-operate analysis for PROTAC technologies, focusing on E3
ligase recruiters and linker chemistry, given the first approval and crowded patent landscape.

• [R&D;] Assess internal AI capabilities against leading platforms (e.g., Insilico Medicine, Xaira
Therapeutics) for target identification and generative design, identifying critical gaps.

• [Executive] Review competitive landscape for GLP-1 agonists, particularly Eli Lilly's Retatrutide, and
initiate strategic discussions on market positioning and potential partnerships.

▍Short-term (1 month)
• [Procurement] Evaluate the feasibility and cost-benefit of 'post-loading' LNP technology for mRNA
therapeutics, considering its impact on cold chain logistics and global distribution.

• [R&D;] Prioritize internal research on LNP-mediated delivery to non-hepatic tissues (e.g., heart,
respiratory mucosa) and explore multi-specific CAR mRNA platforms to overcome current limitations.

• [Strategy] Develop a roadmap for integrating AI into clinical trial optimization, focusing on patient
stratification and real-time monitoring to improve success rates and reduce costs.

▍Medium-long term (quarter+)
• [Business Dev] Explore strategic partnerships or acquisitions in the PROTAC and molecular glue
degrader space to expand pipeline and address 'undruggable' targets.

• [R&D;] Invest in advanced AI platforms and talent to accelerate drug discovery across the entire
pipeline, from de novo design to clinical validation.

• [Procurement] Diversify CMO relationships and re-evaluate capacity planning for biologics, especially
ADCs, to mitigate risks highlighted by market shifts and demand fluctuations.

• [Strategy] Monitor the long-term safety and efficacy data for GLP-1 RAs in new indications like MASH
and potential neurological effects, preparing for market expansion and competitive responses.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-02
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#01 AI Accelerates Next-Gen Drug Design: From De
Novo Protein Creation to Optimized Clinical Trials

OVERVIEW

Artificial intelligence is revolutionizing drug discovery by enhancing every stage from

protein structure prediction to clinical trial optimization. Generative models like

RFdiffusion and ProteinMPNN enable the de novo design of novel protein structures

with optimized therapeutic functions. This AI integration significantly reduces R&D

timelines and failure rates, exemplified by AstraZeneca's 'build-measure-learn' cycle

for candidate molecule prioritization.

Published July 24, 2026  SiTech Blog (MIT Technology Review analysis)  USA



IN DEPTH

Key Findings

Artificial intelligence is profoundly transforming drug discovery and development,
accelerating the design of next-generation medicines across the entire pipeline, from
protein structure prediction to the optimization of clinical trials. Predictive models like
AlphaFold and generative models such as RFdiffusion and ProteinMPNN are now
enabling the de novo design of novel protein structures engineered for specific
therapeutic functions, marking a significant leap forward in early-stage discovery.

Technical / Clinical Details

AI's impact spans critical early-stage drug discovery processes, including target
identification, hit generation, and lead optimization. Generative AI, for instance, can
design molecules with entirely new structures, or proteins with high affinity for specific
disease mechanisms, a feat impractical with traditional trial-and-error methods. These AI
models are trained on vast chemical and biological datasets, allowing them to predict
and generate optimal candidate molecules while considering physicochemical
properties, pharmacokinetics, and toxicity profiles. This substantially reduces the time
and cost associated with laboratory synthesis and screening.

AstraZeneca has integrated AI into a 'build-measure-learn' cycle, which iteratively
generates, prioritizes, and optimizes candidate molecules. This AI-driven approach is
expected to lead to a higher success rate for molecules progressing into clinical
development compared to traditional methods. Furthermore, explainable AI (XAI) is
being explored for its utility in clinical studies, particularly in complex areas like lung
cancer, to enhance decision-making and transparency.

Background & Context

The conventional drug discovery process is notoriously inefficient, often taking over a
decade and costing billions of dollars, with a high attrition rate. The early stages, from
compound identification to preclinical testing, have historically been resource-intensive
bottlenecks. AI addresses these challenges by rapidly identifying more promising
candidates, thereby improving overall R&D productivity and accelerating the delivery of
new drugs to patients. This shift is crucial for addressing unmet medical needs more
effectively.



Strategic Significance & Outlook

The full potential of AI in drug discovery is still unfolding. Future applications are
expected to include more sophisticated modeling of complex disease pathways,
personalized medicine approaches for patient-specific drug design, and further
optimization of clinical trial designs. The synergy between AI and wet-lab
experimentation is poised to fundamentally reshape the future of drug discovery,
expediting the identification of groundbreaking therapies. Additionally, AI's contributions
to biopharmaceutical development, such as antibody design and gene therapy vector
optimization, will become increasingly vital on a global scale, enhancing competitiveness
and innovation.

Source: https://sitech.ge/en/blog/ai-drug-discovery-2026/

Collected: July 31, 2026 | Automated Research System (Gemini API)
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#02 AI-Designed Drugs Achieve 80-90% Phase 1
Success in Lung Cancer, Doubling Market Entry
Probability

OVERVIEW

AI-designed drugs are exhibiting remarkably high Phase 1 success rates of 80-90%,

potentially doubling the probability of market entry compared to historical

benchmarks. In lung cancer, AI tools show early promise across drug discovery and

clinical decision-making, with target generation and structure prediction models
demonstrating the most robust evidentiary roles. Explainable AI (XAI) is also being

utilized in clinical usability studies to enhance transparency and adoption.

Published July 27, 2026  OncLive  USA



IN DEPTH

Key Findings

AI-designed drugs are demonstrating significantly higher Phase 1 success rates, ranging
from 80% to 90%, compared to historical benchmarks for drug development. This
success rate has the potential to double the overall probability of a drug reaching market
entry. In the context of lung cancer, AI tools are showing early promise across the entire
spectrum from drug discovery to clinical decision-making.

Technical / Clinical Details

The analysis categorizes five classes of AI drug discovery models, highlighting that target
generation and structure prediction models currently hold the most defensible
evidentiary roles. These models efficiently identify disease-causing targets and design
optimal molecular structures to bind them, thereby reducing the risk of failure in the
early stages of development.

Furthermore, explainable AI (XAI) is being increasingly employed in clinical usability
studies for lung cancer. XAI aims to make the reasoning behind AI-driven predictions
and recommendations transparent to clinicians, fostering trust and facilitating the
adoption of these tools in clinical practice. This allows for more data-informed treatment
decisions and patient management.

Background & Context

Historically, Phase 1 clinical trials primarily focus on safety and tolerability, typically
exhibiting a relatively high success rate. However, the even higher success rates observed
with AI-designed drugs suggest that AI can engineer molecules that are not only safer
but also more effective in targeting their intended biological pathways from the outset.
This promises to reduce risks in later clinical stages and enhance overall development
efficiency. The expanding role of AI across the entire drug development process is a
critical factor in boosting the pharmaceutical industry's competitiveness.



Strategic Significance & Outlook

Maintaining high Phase 1 success rates and improving efficacy in Phase 2 and beyond, AI
has the potential to further alleviate bottlenecks in drug development. Specifically in
complex diseases like lung cancer, AI is expected to drive personalized medicine
initiatives and contribute to predicting and overcoming treatment resistance
mechanisms. Future research will focus on advancing AI models and validating their real-
world utility in clinical settings to maximize their transformative impact on patient care.

Source: https://www.onclive.com/view/ai-tools-show-early-promise-across-drug-discovery-clinical-

decision-making-in-lung-cancer
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#03 AI Drug Development Shifts to Clinical Validation
Efficiency with Over 170 AI-Designed Molecules in
Trials

OVERVIEW

The AI-driven pharmaceutical sector is reorienting its strategy from rapid drug

discovery to enhancing clinical validation efficiency and pipeline quality, with over 170

AI-designed molecules now in clinical trials. Platforms like TaiMei Medical

Technology’s WIZ.AI are optimizing trials by predicting patient responses, identifying
optimal sites, and monitoring progress in real-time, aiming to reduce costs and

accelerate market approval. This shift emphasizes meticulously selecting and

nurturing drug candidates with the highest probability of clinical success.

Published July 28, 2026  Biology Digital News  Unknown



IN DEPTH

Key Findings

The AI-driven pharmaceutical sector is strategically shifting its focus from merely
accelerating drug discovery to enhancing clinical validation efficiency and overall
pipeline quality. A significant milestone in this reorientation is the progression of over
170 AI-designed molecules into clinical trials, indicating AI's growing impact beyond
early-stage screening and into the later, more critical phases of drug development.

Technical / Clinical Details

This strategic pivot is driven by the persistent challenges of high failure rates and
immense costs in clinical trials. AI platforms are being leveraged to address these issues.
For instance, systems like TaiMei Medical Technology's WIZ.AI are optimizing clinical trial
processes by accurately predicting patient responses, identifying optimal trial sites, and
monitoring trial progress in real-time. The ultimate goal is to reduce operational costs
and accelerate regulatory approvals.

While AI has already demonstrated high efficiency in early discovery stages, such as
target identification and lead optimization, its true value now lies in its ability to
meticulously select and nurture drug candidates with the highest probability of clinical
success. By using AI, potential toxicity profiles and pharmacokinetic issues can be
identified early, allowing for the elimination of 'doomed' candidates before they incur
significant costs in later clinical phases.

Background & Context

The primary bottleneck in drug development has progressively shifted from early
discovery to the lack of clinical efficacy in later-stage trials. The evolution of AI
technologies offers new hope for overcoming this bottleneck. Pharmaceutical companies
are increasingly relying on AI to maximize the efficiency of their R&D investments by
aiming for higher success rates with fewer candidate drugs. This signifies a recognition
that AI is a tool not just for increasing the 'quantity' of drug candidates but critically, for
enhancing their 'quality.'



Strategic Significance & Outlook

AI is expected to play an increasingly central role in clinical trial design, patient
recruitment, and data analysis. Particularly in areas like rare diseases and personalized
medicine, AI could be key to addressing unmet medical needs. The synergy between AI
and human expertise is poised to redefine the future of drug development, paving the
way for safer and more effective treatments for patients. In the long term, AI holds the
potential to optimize all phases of clinical trials end-to-end, further shortening the time
to market for new drugs.

Source: https://biology.digital/news/daily-ai-drug-development-shifts-focus-to-clinical-effic-f3gbu-2026-

07-27
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#04 AI Drug Discovery Reshapes Early Pharma Pipeline:
Accelerates Target ID & Hit Generation to De-risk Late-
Stage Failures

OVERVIEW

AI-driven drug discovery is primarily impacting the early stages of the pharmaceutical

pipeline, such as target identification and hit generation, by significantly accelerating

processes that traditionally required years of manual work. The core business case for

AI in pharma is to identify and eliminate high-risk candidates earlier, before they incur
substantial costs in later clinical phases. While AI streamlines initial discovery, later

stages like wet-lab validation and clinical trials still heavily rely on traditional methods,

but AI's strategic application is enhancing overall industry efficiency.

Published July 23, 2026  Converge Bio  Unknown



IN DEPTH

Key Findings

AI drug discovery is primarily transforming the early stages of the pharmaceutical
pipeline, specifically accelerating target identification and hit generation processes. This
streamlines tasks that traditionally demanded years of manual effort. The fundamental
business rationale for AI in pharmaceuticals is its ability to identify and eliminate drug
candidates likely to fail early in the development process, thereby preventing the
significant financial burdens associated with late-stage clinical failures.

Technical / Clinical Details

AI excels at analyzing vast biological and chemical datasets to pinpoint novel target
candidates and generate compounds with high affinity for these targets. For example,
machine learning algorithms can extract patterns from existing drug databases and
omics data to uncover new target pathways or mechanisms of action. Deep learning-
based generative models propose more diverse molecular structures faster than human
chemists and predict their pharmacological properties, dramatically accelerating hit
compound discovery.

Conversely, later stages, including wet-lab validation, animal studies, and the most
expensive human clinical trials, still require considerable time and resources and largely
depend on traditional methodologies. AI's role is concentrated on acting as a
'gatekeeper' before these high-cost phases, selecting only the most promising
candidates to advance.

Background & Context

The pharmaceutical industry has long grappled with low success rates for new drug
development and colossal R&D expenditures. A major contributing factor has been the
high number of drugs that ultimately fail in clinical trials despite promising initial results,
imposing significant financial strain on companies. The integration of AI is seen as a
strategic solution to this challenge. By employing AI in early discovery, companies aim to
feed higher-quality candidates into the pipeline, thus improving overall success rates and
reducing costs.



Strategic Significance & Outlook

Moving forward, AI is expected to expand its influence across more stages of the drug
discovery process through increasingly sophisticated algorithms and the integration of
larger datasets. In the future, AI will not only contribute to early-stage screening but also
to predicting preclinical outcomes, optimizing clinical trial designs, and identifying
biomarkers, thereby further enhancing efficiency and success rates across the entire drug
development lifecycle. This advancement promises to provide patients with faster access
to more effective treatments globally, reinforcing the industry's commitment to
innovation and patient benefit.

Source: https://converge-bio.com/blog/how-ai-drug-discovery-is-reshaping-the-pharma-pipeline
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#05 Eli Lilly's Triple Agonist Retatrutide Achieves 21-
23% Weight Loss in Diabetic and CVD Patients Over 80
Weeks, Nears FDA Submission

OVERVIEW

Eli Lilly is preparing to seek FDA approval for its obesity drug retatrutide, a triple

agonist targeting GLP-1, GIP, and glucagon receptors. New data from the Triumph-2

and Triumph-3 studies showed average body weight loss of 21% after 80 weeks in

diabetic patients and 23% in cardiovascular disease patients at the highest doses.
While demonstrating significant efficacy for weight loss, the drug's side effect profile

(nausea, diarrhea, constipation, vomiting) and its long-term impact on heart health

are under close monitoring for optimal clinical integration.

Published July 23, 2026  BioPharma Dive  USA



IN DEPTH

Key Findings

Eli Lilly is preparing to seek U.S. Food and Drug Administration (FDA) approval for its
obesity drug, retatrutide. This novel triple agonist, which targets GLP-1, GIP, and
glucagon receptors, has demonstrated impressive efficacy in new data from the Triumph-
2 and Triumph-3 studies. These trials revealed an average body weight loss of 21% after
80 weeks in diabetic patients and 23% in cardiovascular disease (CVD) patients, both at
the highest doses, signaling a potent new option in obesity management.

Technical / Clinical Details

Retatrutide employs a unique mechanism of action by simultaneously activating three
incretin-like hormone receptors: GLP-1, GIP, and glucagon. This multi-targeted approach
is believed to contribute to its superior weight loss effects by influencing multiple
metabolic pathways, including appetite suppression, enhanced satiety, improved insulin
secretion, and modulated glucagon release. The Triumph-2 study, focusing on patients
with type 2 diabetes and obesity, reported an average weight loss of 21% over 80 weeks.
The Triumph-3 study, involving CVD patients, showed a comparable 23% weight
reduction over the same period. These results represent a significant improvement over
existing single GLP-1 agonists or dual GLP-1/GIP agonists.

Regarding safety, gastrointestinal side effects such as nausea, diarrhea, constipation, and
vomiting were reported, which are common with GLP-1 receptor agonists. Managing
these side effects and monitoring the drug's long-term cardiovascular impact will be
crucial for its post-approval clinical application.

Background & Context

Obesity remains a global health crisis, escalating the risk of comorbidities like type 2
diabetes and cardiovascular disease. The new generation of obesity drugs, particularly
GLP-1 receptor agonists, has shown remarkable efficacy compared to traditional
treatments, carving out a substantial market. Eli Lilly aims to solidify its leadership in this
domain with retatrutide, following the success of tirzepatide (a GLP-1/GIP dual agonist).
Retatrutide's triple agonist mechanism offers a distinct differentiation point, potentially
providing a new, more powerful option for patients seeking aggressive weight reduction.



Strategic Significance & Outlook

The FDA submission for retatrutide has the potential to significantly alter the obesity
treatment landscape. If approved, retatrutide could become a powerful new therapeutic
choice for patients who have not achieved sufficient results with existing GLP-1 agonists
or dual agonists, or for those desiring more pronounced weight loss. Future
investigations will focus on long-term safety data, particularly concerning cardiovascular
events and other metabolic markers. The drug's high efficacy is also expected to intensify
competition within the obesity treatment market, driving further innovation.

Source: https://www.biopharmadive.com/news/lilly-retatrutide-fda-application-obesity-drug-

results/825987/
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#06 FDA Approves First PROTAC Vepdegestrant (ARV-
471) for ER+/HER2- Breast Cancer, Ushering in a New
Era of Targeted Protein Degradation

OVERVIEW

On May 1, 2026, the FDA approved vepdegestrant (ARV-471; Veppanu), making it the

first heterobifunctional PROTAC protein degrader approved for clinical practice.

Indicated for ER-positive, HER2-negative, ESR1-mutated advanced or metastatic

breast cancer, this approval validates targeted protein degradation (TPD) as a
clinically viable therapeutic modality. Vepdegestrant demonstrated favorable oral

bioavailability, a well-tolerated safety profile, and clinically significant efficacy by

improving progression-free survival over fulvestrant.

Published July 23, 2026  Journal of Medicinal Chemistry - ACS Publications  USA



IN DEPTH

Key Findings

On May 1, 2026, the U.S. Food and Drug Administration (FDA) granted approval to
vepdegestrant (ARV-471; brand name Veppanu). This landmark decision establishes
vepdegestrant as the first heterobifunctional PROTAC (Proteolysis-Targeting Chimera)
protein degrader to enter clinical practice, specifically for the treatment of ER-positive,
HER2-negative, ESR1-mutated advanced or metastatic breast cancer. This approval
marks a pivotal moment, validating targeted protein degradation (TPD) as a clinically
viable and impactful therapeutic modality in oncology.

Technical / Clinical Details

Vepdegestrant selectively targets the estrogen receptor (ER), leveraging the cell's
intrinsic ubiquitin-proteasome system to degrade the ER protein. This mechanism
fundamentally differs from traditional ER inhibitors or selective estrogen receptor
degraders (SERDs), as it actively removes the ER protein, potentially overcoming
resistance mechanisms and achieving deeper ER suppression. In clinical trials,
vepdegestrant exhibited favorable oral bioavailability and a well-tolerated safety profile.
Crucially, it demonstrated a statistically significant improvement in progression-free
survival (PFS) compared to fulvestrant, the standard of care, particularly in patient
populations with ESR1 mutations, underscoring its clinical utility.

Background & Context

Breast cancer is one of the most common cancers among women, with ER-positive
breast cancer accounting for approximately 70% of all cases. While hormone therapy is a
primary treatment, drug resistance, often driven by ESR1 mutations, has remained a
significant challenge. The PROTAC concept, first proposed in the early 2000s, has
garnered attention for its innovative approach of directly degrading disease-associated
proteins, yet clinical translation had been elusive. Vepdegestrant's approval
unequivocally demonstrates that PROTAC technology has moved beyond proof-of-
concept to become a practical therapeutic agent capable of providing tangible patient
benefits. This success is expected to catalyze the development of numerous other
PROTAC candidates.



Strategic Significance & Outlook

The approval of vepdegestrant heralds a new era for the targeted protein degradation
field. Moving forward, PROTAC technology is expected to accelerate the development of
treatments for various diseases beyond ER-positive breast cancer, especially for cancers
with high expression of target proteins and for 'undruggable' targets that have proven
recalcitrant to conventional inhibitors. Further advancements in PROTAC design
optimization, improving oral bioavailability, and enhancing target selectivity are
anticipated, potentially leading to a wave of more effective and safer degraders. The
growth in this domain will drive innovation across the pharmaceutical industry, offering
new therapeutic options to address unmet medical needs globally.

Source: https://pubs.acs.org/doi/10.1021/acs.jmedchem.6c02076
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#07 First PROTAC Approval Validates Targeted Protein
Degradation as a Breakthrough Modality for Cancer
Treatment

OVERVIEW

The FDA approval of vepdegestrant, developed by Arvinas and Pfizer, signifies a major

milestone for targeted protein degradation (TPD). This first-in-class PROTAC,

approved for ER+/HER2-, ESR1-mutated advanced breast cancer, fundamentally

differs from inhibitors by actively eliminating disease-causing proteins. PROTACs
hijack the cell's ubiquitin-proteasome pathway to remove target proteins, offering a

new approach to overcome resistance mechanisms and treat traditionally

undruggable targets.

Published July 23, 2026  Converge Bio  Unknown



IN DEPTH

Key Findings

The U.S. Food and Drug Administration (FDA) approval of vepdegestrant, co-developed
by Arvinas and Pfizer, represents a monumental milestone for the field of targeted
protein degradation (TPD). This 'first-in-class' PROTAC (Proteolysis-Targeting Chimera)
has been approved for the treatment of ER-positive/HER2-negative, ESR1-mutated
advanced breast cancer. Crucially, it fundamentally differs from conventional inhibitors
by actively degrading and eliminating disease-causing proteins rather than merely
blocking their activity, demonstrating a truly innovative approach in clinical oncology.

Technical / Clinical Details

PROTACs are typically small molecules engineered to 'hijack' the cell's own waste-
disposal system, known as the ubiquitin-proteasome pathway. This pathway maintains
cellular protein homeostasis by tagging unwanted proteins with ubiquitin molecules,
which then marks them for degradation by the proteasome. A PROTAC molecule features
two ends: one that binds to the target protein of interest and another that recruits an E3
ubiquitin ligase enzyme. By bringing the target protein and E3 ligase into close
proximity, the PROTAC induces the E3 ligase to attach ubiquitin tags to the target
protein. Once ubiquitinated, the target protein is then efficiently degraded by the
proteasome.

Vepdegestrant specifically targets the estrogen receptor (ER), leading to its efficient
degradation within the cell. This mechanism offers a significant advantage over
traditional ER modulators or inhibitors, which only 'block' ER activity. By 'removing' the
ER protein itself, vepdegestrant holds the potential to overcome drug resistance and
achieve a more profound anti-tumor effect.



Background & Context

Breast cancer, particularly hormone receptor-positive variants, relies heavily on hormone
therapy. However, resistance often develops over time, driven by factors like ESR1 gene
mutations, leading to disease progression. Since its conceptualization in the early 2000s,
PROTAC technology has been heralded as a 'third modality' of treatment, following small
molecule drugs and antibody therapeutics. Its promise lies in its ability to target
'undruggable' proteins that lack enzymatic binding sites and its potential to circumvent
drug resistance. The approval of vepdegestrant signifies the culmination of years of
effort in the TPD field, establishing it as a clinically effective new therapeutic approach.

Strategic Significance & Outlook

The success of vepdegestrant is expected to significantly boost further drug
development based on PROTAC technology. With ongoing efforts to leverage other E3
ubiquitin ligases and optimize PROTAC design for diverse target proteins, applications
are anticipated across a wide range of disease areas, including cancer,
neurodegenerative diseases, and autoimmune disorders. Future research will also focus
on improving oral bioavailability and integrating PROTACs with advanced drug delivery
systems (DDS) for selective delivery to specific cells or tissues. PROTACs hold the
potential to unlock innovative therapeutic paradigms, addressing pathologies previously
inaccessible to conventional treatments.

Source: https://sigutlabs.com/the-first-approved-protac-what-vepdegestrant-means-for-targeted-
protein-degradation/
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#08 Advances in LNP-Mediated Nucleic Acid Delivery
to Respiratory & GI Mucosa: AI Integration for
Personalized DDS Future

OVERVIEW

Lipid nanoparticles (LNPs) are rapidly advancing as a versatile platform to overcome

delivery barriers for nucleic acids to respiratory and gastrointestinal mucosal sites.

LNPs offer tunable physicochemical properties, high encapsulation efficiency, and pH-

responsive endosomal escape, ensuring stable transport and intracellular delivery of
nucleic acids. Optimization strategies like particle size, surface charge, and PEGylation

enhance transmucosal diffusivity. Future integration with AI platforms is expected to

enable the development of intelligent and personalized LNP delivery systems.
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Key Findings

Lipid nanoparticles (LNPs) are making significant strides as a highly versatile platform to
overcome critical delivery barriers for nucleic acids, particularly for respiratory and
gastrointestinal mucosal administration. Their tunable physicochemical properties, high
encapsulation efficiency, and pH-responsive endosomal escape capabilities make LNPs
an ideal carrier for protecting nucleic acids and efficiently delivering them to target cells.

Technical / Clinical Details

Nucleic acids, such as mRNA and siRNA, have faced significant challenges in effective in
vivo delivery due to their inherent instability and poor cellular membrane permeability.
LNPs are nanoscale (approximately 20-200 nm in diameter) delivery systems developed
to address these issues. Their main components include ionizable lipids, phospholipids,
cholesterol, and PEGylated lipids, each playing a crucial role in LNP stability, cellular
uptake, and endosomal escape.

For respiratory and gastrointestinal mucosal delivery, strategies focusing on optimizing
LNP particle size, surface charge, and the presence and density of PEGylation are critical.
For instance, LNPs with appropriate size and surface charge can effectively permeate
mucosal barriers and be efficiently taken up by intestinal epithelial cells or lung cells.
While PEGylation can extend LNP circulation time and reduce non-specific uptake, it can
also inhibit cellular uptake, necessitating a balanced design.

Background & Context

The success of COVID-19 mRNA vaccines, delivered via LNPs, has dramatically elevated
public and scientific awareness of their efficacy and safety. This has led to an explosion of
interest in LNPs as a nucleic acid delivery platform, with active research exploring
applications in cancer therapy, gene therapy, autoimmune diseases, and many other
therapeutic areas. Oral and inhaled administration routes are particularly important
frontiers in DDS research due to their superior patient convenience and potential to
improve adherence compared to injectable formulations.



Strategic Significance & Outlook

LNP technology is expected to evolve rapidly. The integration with AI platforms, in
particular, will unlock new possibilities for LNP design and optimization. AI can analyze
the complex relationships between LNP components, manufacturing conditions, target
tissue delivery efficiency, and safety profiles, serving as a powerful tool for developing
intelligent and personalized LNP delivery systems. This is anticipated to accelerate the
development of more effective and safer nucleic acid medicines customized for specific
diseases and patient needs. In the future, LNP-based nucleic acid therapeutics have the
potential for widespread adoption as novel treatment options for intractable diseases,
transforming global healthcare.

Source: https://www.mdpi.com/2306-5354/13/8/884
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#09 Biopharmaceuticals Contract Manufacturing
Market Expands Amid Global Demand: CDMOs Scale
Up Capacity

OVERVIEW

This article provides an overview of a market research report published by

openPR.com. The biopharmaceutical contract manufacturing market is growing due

to increased demand for biosimilars, expanded investments in biologics

manufacturing facilities, and the scale-up of gene and cell therapy processes. Key
trends include a surge in outsourcing biologic drug production, high demand for

monoclonal antibodies, and wider adoption of single-use bioprocessing technologies.

Leading CDMOs such as Lonza, Samsung Biologics, and AGC Biologics are driving

market growth.
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This article provides an overview of a market research report published by openPR.com.

Report Overview

This market research report focuses on the biopharmaceutical Contract Development
and Manufacturing Organization (CDMO) market, analyzing its current size, growth
drivers, key trends, and major players. The market under review covers global
biopharmaceutical manufacturing services, encompassing a wide range of
biopharmaceutical modalities.

Key Findings

The biopharmaceutical contract manufacturing market is experiencing significant
growth, driven by increasing demand for biosimilars, expanding investments in
biologics manufacturing facilities, and the scale-up of gene and cell therapy
processes.

Key trends include a surging demand for outsourced biologic drug production,
continued high demand for monoclonal antibodies (mAbs), and the widespread
adoption of single-use bioprocessing technologies. These technologies enhance
production flexibility and efficiency while reducing the risk of cross-contamination.

Prominent CDMOs such as Lonza, Samsung Biologics, and AGC Biologics are
identified as leading players driving the market. These companies are responding to
market growth through capacity expansion and diversification of their services.

About the Publisher

openPR.com provides a platform for companies and organizations worldwide to
distribute their press releases. Through extensive reach and diverse industry coverage, it
publishes information including market research reports and corporate news.

Source: https://www.openpr.com/news/4590189/biopharmaceuticals-contract-manufacturing-market-
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#10 Complete Guide to Lipid Nanoparticles (LNP):
Foundational Technology for Nucleic Acid Delivery
Validated by mRNA Vaccine Success

OVERVIEW

Lipid nanoparticles (LNPs) are nanoscale delivery vehicles designed to protect and

deliver nucleic acids like mRNA and siRNA into cells, serving as the delivery platform

for COVID-19 mRNA vaccines. LNPs offer advantages in encapsulating nucleic acids,

preventing degradation, and facilitating cellular uptake and intracellular delivery. The
article discusses the critical importance of LNP composition (ionizable lipids,

phospholipids, cholesterol, PEGylated lipids) for encapsulation efficiency, stability,

endosomal escape, and manufacturing methods.
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Key Findings

Lipid nanoparticles (LNPs) are nanoscale delivery systems, typically ranging from tens to
hundreds of nanometers, engineered to protect and efficiently deliver nucleic acids such
as mRNA and siRNA into target cells, as widely demonstrated by the success of mRNA
vaccines. LNPs play a crucial role in the stable encapsulation of nucleic acids, their
protection from degradation in biological environments, and their efficient cellular
uptake and reliable intracellular delivery.

Technical / Clinical Details

The functionality of LNPs is deeply dependent on their precisely engineered
components, which include:

Ionizable Lipids: Essential for high nucleic acid encapsulation efficiency and
subsequent endosomal escape after cellular uptake. These lipids become positively
charged in acidic environments, strongly interacting with nucleic acids to form
complexes.

Phospholipids: Contribute to the structural integrity of the LNP and its membrane-
fusion properties, facilitating interaction with cellular membranes.

Cholesterol: Enhances LNP stability and rigidity, helping to prevent degradation in
vivo.

PEGylated Lipids: Provide a hydrophilic polyethylene glycol (PEG) layer on the LNP
surface, inhibiting non-specific plasma protein adsorption and extending circulation
time in the bloodstream. This allows for longer systemic circulation and improved
targeting to specific tissues.

By optimizing the combination and ratio of these lipids, LNPs achieve high nucleic acid
encapsulation efficiency, excellent biological stability, and effective mRNA delivery to the
cytoplasm. Manufacturing methods, such as microfluidic mixing, enable the large-scale
production of high-quality LNPs with uniform size distributions.



Background & Context

Nucleic acid therapeutics represent a highly promising modality, offering approaches to
targets previously intractable to conventional small molecule drugs or antibody
therapies, and enabling intervention at the root cause of diseases. However, challenges
such as nucleic acid instability in vivo, poor cellular membrane permeability, and
immunogenicity have hindered their clinical application. The emergence and evolution of
LNPs have provided groundbreaking solutions to these challenges, with the success of
COVID-19 mRNA vaccines significantly accelerating the practical application of nucleic
acid therapeutics. This has opened new possibilities for LNP technology across broad
medical fields, including gene therapy, cancer immunotherapy, and rare disease
treatments.

Strategic Significance & Outlook

LNP technology is expected to continue its rapid evolution, with the development of
more functional and safer nucleic acid delivery systems. Key areas of focus will include
'targeting LNPs' designed for specific cell or tissue delivery, technologies to further
reduce LNP immunogenicity, and the development of scalable manufacturing processes
for mass production. Furthermore, the integration with AI is expected to accelerate LNP
design and optimization, potentially paving the way for personalized medicine. LNPs are
set to remain a cornerstone technology shaping the future of nucleic acid therapeutics.

Source: https://insidetx.com/resources/reviews/complete-guide-to-understanding-lipid-nanoparticles-
lnp/
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#11 Daiichi Sankyo's Early ADC Pipeline Lags Rivals as
Cash Flow Nears Peak, Incurs $850M Charges for
Underutilized CMO Capacity

OVERVIEW

Jefferies analysts suggest Daiichi Sankyo's early-stage antibody-drug conjugate (ADC)

pipeline is not keeping pace with rivals, despite the success of Enhertu and Datroway.

Enhertu and Datroway are nearing peak revenue, and increased competition in the

ADC space is intensifying. Daiichi Sankyo faced $850 million in charges due to
demand for its ADCs falling below minimum purchase requirements with contract

manufacturing organizations (CMOs), leading to a pullback from a planned facility

expansion, highlighting challenges in strategic capacity planning.
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Key Findings

Jefferies analysts have indicated that Daiichi Sankyo's early-stage antibody-drug
conjugate (ADC) pipeline is falling behind its rivals. While their flagship ADCs, Enhertu
and Datroway, are approaching peak revenue, intensifying competition in the broader
ADC market poses potential challenges to the company's future growth. Furthermore,
Daiichi Sankyo incurred significant charges of $850 million from contract manufacturing
organizations (CMOs) due to ADC demand not meeting minimum purchase
requirements, prompting the company to abandon a planned facility expansion.

Technical / Clinical Details

Daiichi Sankyo's ADC technology, exemplified by Enhertu (trastuzumab deruxtecan) and
Datroway, has achieved notable clinical success in specific cancer types, such as HER2-
positive breast cancer and TROP2-positive triple-negative breast cancer, owing to their
efficacy and safety profiles. These ADCs selectively deliver potent payloads, like
topoisomerase I inhibitors, to cancer cells via an antibody, leading to targeted cell killing.
While these drugs have secured significant market share, the continuous emergence of
new ADC candidates with novel targets, more potent payloads, and superior linker
technologies is intensifying market competition.

The $850 million charge suggests that large-scale CMO agreements were in place to
secure production for high-demand products like Enhertu and Datroway. However,
actual demand appears to have fallen short of the contracted minimum purchase
requirements, resulting in penalties for unutilized manufacturing capacity. This situation
underscores the complex challenge pharmaceutical companies face in balancing
investments in new technologies with accurate demand forecasting.



Background & Context

The ADC market is one of the fastest-growing sectors in cancer treatment, attracting
substantial investment from numerous pharmaceutical companies. Daiichi Sankyo
established its pioneering position in this field with the success of Enhertu and Datroway.
Yet, the ADC development race is fierce, with competitors continuously introducing
products featuring new targets, more potent payloads, and advanced linker
technologies. In this highly competitive landscape, companies must build robust early-
stage pipelines and swiftly adjust their strategies to market dynamics to ensure sustained
growth.

Strategic Significance & Outlook

For Daiichi Sankyo, developing new ADC candidates to drive future growth is an urgent
priority as revenue from its existing blockbuster ADCs peaks. The analysts' commentary
suggests the company needs to focus on strengthening its early-stage pipeline and
adopting more innovative ADC technologies. Furthermore, optimizing manufacturing
capacity and enhancing demand forecasting accuracy will be critical management
challenges to mitigate future financial risks. Adapting to the dynamic changes in the ADC
market and generating new breakthroughs will be essential for Daiichi Sankyo to
maintain long-term competitiveness.

Source: https://www.biospace.com/business/daiichis-pipeline-falls-behind-rivals-as-cash-flow-nears-
peak-analysts
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#12 LNP-Mediated Gene Therapy to Correct ACTA2
Mutations Shows Promise: Reduces Stroke-Related
Mortality, Offers Re-dosability & Lower Costs Over
Viral Vectors

OVERVIEW

A novel lipid nanoparticle (LNP)-based gene therapy strategy is under development

to correct ACTA2 mutations in vascular smooth muscle cells. This approach offers

significant advantages over viral vectors, including re-dosability, high scalability,

easier adaptation to various ACTA2 variants, and projected lower future treatment

costs. Preclinical mouse studies have shown promising findings, including reduced

stroke-related mortality and improved vascular function, potentially opening new

avenues for ACTA2-related disease treatment.

Published July 23, 2026  MSMDS.org  USA



IN DEPTH

Key Findings

A new gene-targeted strategy utilizing lipid nanoparticles (LNPs) is under development
to correct ACTA2 mutations within vascular smooth muscle cells. This LNP-based gene
therapy approach presents clear advantages over traditional viral vectors, including the
potential for re-dosability, superior scalability, easier adaptation to diverse ACTA2
variants, and significantly lower projected future treatment costs. Promising preclinical
findings from mouse studies have demonstrated reduced stroke-related mortality and
improved vascular function, signaling a potential breakthrough for ACTA2-related
diseases.

Technical / Clinical Details

ACTA2 gene mutations are linked to various vascular disorders, including arteriosclerosis,
Moyamoya disease, dissecting aortic aneurysms, and stroke, with current curative
treatments being limited. This novel LNP-based gene therapy aims to encapsulate
specific nucleic acids (e.g., mRNA, siRNA, or genome editing tools) within LNPs and
efficiently deliver them to vascular smooth muscle cells, thereby correcting ACTA2
mutations or mitigating their effects.

Due to their non-viral nature, LNPs are less likely to elicit significant immune responses,
allowing for multiple administrations (re-dosability). This is a crucial advantage for
maintaining long-term therapeutic effects and for enabling adaptive treatment
interventions as needed. Furthermore, LNP manufacturing processes are simpler and
more scalable compared to viral vectors, contributing to the stability of future drug
supply and cost reduction. The flexibility in nucleic acid cargo capacity of LNPs also
allows for rapid design modifications to address different ACTA2 variants, paving the way
for personalized medicine applications.



Background & Context

Gene therapy holds immense promise as a groundbreaking treatment for many
intractable diseases, but safety, immunogenicity, manufacturing costs, and re-dosability
challenges of delivery systems (vectors) have been long-standing concerns. Viral vectors,
such as adeno-associated viruses (AAVs), offer high gene transfer efficiency but are
constrained by limited cargo capacity, manufacturing complexity, and difficulties with re-
administration due to immunogenicity. The success of COVID-19 mRNA vaccines has
established LNPs as safe and effective non-viral delivery systems, ushering in a new
paradigm shift in the gene therapy field.

Strategic Significance & Outlook

This LNP-mediated strategy for correcting ACTA2 mutations holds the potential to be a
transformative therapeutic option for patients with ACTA2-related vascular diseases. The
promising preclinical results pave the way for future human clinical trials. Further
optimization of LNP technology is expected to lead to the development of gene
therapies with more specific cell targeting, higher therapeutic efficacy, and fewer side
effects. Beyond ACTA2 mutations, LNPs are anticipated to play a critical role in gene
therapies for other genetic disorders, significantly contributing to the realization of
personalized medicine on a global scale.

Source: https://www.acta2alliance.org/current-projects
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#13 Eli Lilly's Retatrutide Emerges as Most Powerful
Obesity Drug Yet, Achieves Five Consecutive Positive
Phase 3 Readouts in TRIUMPH Program

OVERVIEW

Eli Lilly's triple agonist retatrutide has shown positive results in metabolic disease,

positioning it as a powerful obesity drug. The company has achieved five consecutive

positive Phase 3 readouts across its TRIUMPH program, suggesting a credible path to

fielding three distinct obesity medicines. Tolerability, adherence, and durability remain
crucial for GLP-1 drugs, with ongoing monitoring of side effects and comprehensive

understanding of their full effects on the body and brain, including sex-specific

differences, being key for clinical integration.
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Key Findings

Eli Lilly's triple agonist, retatrutide, has demonstrated exceptional positive results in
metabolic diseases, solidifying its position as the most potent obesity drug in the
company's portfolio to date. The company has achieved an impressive streak of five
consecutive positive Phase 3 readouts within its TRIUMPH program for obesity drug
candidates, indicating a clear and credible path to introducing three distinct obesity
medicines to the market.

Technical / Clinical Details

Retatrutide features a unique triple agonist mechanism of action, simultaneously
activating GLP-1, GIP, and glucagon receptors. This multi-pronged approach is expected
to deliver more profound effects on appetite suppression, enhanced satiety, and
metabolic improvement compared to existing single GLP-1 agonists or dual agonists.
The consecutive successes in the TRIUMPH program imply that retatrutide has met its
primary endpoints with statistically significant improvements, confirming its high efficacy
and safety profile.

Beyond potent weight loss, the success of GLP-1 agonists hinges on patient tolerability,
long-term adherence, and durability of treatment effect. Retatrutide, like other GLP-1
drugs, has reported gastrointestinal side effects such as nausea and vomiting, making
their management critical. A comprehensive understanding of the drug's overall effects
on the body and brain, particularly on appetite and reward pathways, and sex-specific
differences in response, is necessary for its optimal clinical application.

Background & Context

Obesity is a global health challenge with increasing prevalence, significantly elevating the
risk of associated conditions such as diabetes, cardiovascular disease, and certain
cancers. GLP-1 receptor agonists have provided transformative therapeutic options in
this space, driving a rapidly expanding market. Eli Lilly is at the forefront of innovation in
this area, and the success of retatrutide further solidifies its leadership position in obesity
therapeutics. Developing agonists with multiple mechanisms of action is a strategic
move to address patient needs that have not been fully met by conventional treatments.



Strategic Significance & Outlook

If approved, retatrutide holds the potential to significantly redefine the standard of care
for obesity. Its high efficacy could offer patients substantial weight loss previously
difficult to achieve, contributing to a reduction in the risk of associated comorbidities.
Future data on long-term safety and efficacy will be crucial. The introduction of
innovative drugs like retatrutide is also expected to intensify competition within the
obesity treatment market, prompting other companies to focus on developing similar
multi-agonist approaches. Continuous R&D in this field promises to provide patients
with diverse treatment options and advance personalized medicine globally.

Source: https://www.drugdiscoverynews.com/lilly-s-triple-agonist-just-became-its-most-powerful-
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#14 EMA CHMP Recommends 12 Medicines for
Approval, Including 3 New Hypercholesterolemia
Drugs and Therapies for Cholestatic Pruritus and
Cerebral Adrenoleukodystrophy

OVERVIEW

The EMA's Committee for Medicinal Products for Human Use (CHMP) adopted

positive opinions for twelve medicines at its July 2026 meeting. This includes three

new medicines for hypercholesterolemia or mixed dyslipidemia: Lyrokaul

(lerodalcibep), Evlarco (obicetrapib / ezetimibe), and Ubeslo (obicetrapib).

Additionally, Lynavoy (linerixibat) received a positive opinion for cholestatic pruritus,

and Nezglyal (leriglitazone) for cerebral adrenoleukodystrophy, addressing significant

unmet medical needs across various therapeutic areas.
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Key Findings

The European Medicines Agency's (EMA) Committee for Medicinal Products for Human
Use (CHMP) adopted positive opinions, recommending marketing authorization for
twelve medicines during its meeting held from July 20-23, 2026. This comprehensive list
includes three new therapeutic agents for hypercholesterolemia or mixed dyslipidemia:
Lyrokaul (lerodalcibep), Evlarco (obicetrapib / ezetimibe), and Ubeslo (obicetrapib).
Furthermore, Lynavoy (linerixibat) received a positive opinion for cholestatic pruritus, and
Nezglyal (leriglitazone) for cerebral adrenoleukodystrophy, signaling significant
advancements in these respective fields.

Technical / Clinical Details

Lyrokaul (lerodalcibep): Recommended for approval in hypercholesterolemia.
Lerodalcibep is a PCSK9 (proprotein convertase subtilisin/kexin type 9) inhibitor,
which effectively lowers low-density lipoprotein cholesterol (LDL-C) levels by
preventing PCSK9 from degrading LDL receptors on liver cells.

Evlarco (obicetrapib / ezetimibe): This combination drug, recommended for
hypercholesterolemia or mixed dyslipidemia, pairs obicetrapib (a cholesteryl ester
transfer protein (CETP) inhibitor) with ezetimibe (a cholesterol absorption inhibitor).
This dual mechanism targets both cholesterol production and absorption, leading to
a synergistic reduction in LDL-C and an increase in high-density lipoprotein
cholesterol (HDL-C).

Ubeslo (obicetrapib): A single-agent formulation of obicetrapib, functioning as a
CETP inhibitor, offering an alternative for patients where monotherapy is preferred.

Lynavoy (linerixibat): Received a positive opinion for the treatment of cholestatic
pruritus. Linerixibat works by inhibiting the reabsorption of bile acids in the
enterohepatic circulation, thereby lowering systemic bile acid levels and alleviating
severe itching associated with cholestasis.

Nezglyal (leriglitazone): Recommended for cerebral adrenoleukodystrophy (CALD).
Leriglitazone is a PPARγ agonist known for improving mitochondrial function and
reducing inflammation, offering a potential strategy to slow the progression of this
severe neurodegenerative disorder.



Background & Context

These positive recommendations represent crucial advancements in addressing unmet
medical needs across specific disease areas. Hypercholesterolemia is a major risk factor
for cardiovascular disease, and the introduction of new therapeutic agents with diverse
mechanisms of action provides broader treatment options for a larger patient
population. Similarly, the recommendation for drugs targeting rare conditions like
cholestatic pruritus and cerebral adrenoleukodystrophy is vital for improving the quality
of life for affected patients.

Strategic Significance & Outlook

A positive CHMP opinion typically precedes final marketing authorization by the
European Commission. The anticipated introduction of these medicines to the European
market is expected to expand patient treatment options and improve disease
management. Particularly in hypercholesterolemia, the increased availability of drugs
with different mechanisms, such as PCSK9 and CETP inhibitors, will enable more
personalized treatment strategies. The introduction of drugs for rare diseases
underscores the importance of continuous R&D investment and the discovery of
groundbreaking therapies to serve niche patient populations globally.

Source: https://www.ema.europa.eu/en/news/meeting-highlights-committee-medicinal-products-human-
use-chmp-20-23-july-2026
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#15 Insilico Medicine's AI-Driven Pan-TEAD Inhibitor
ISM6331 Receives FDA Fast Track Designation for
Advanced Mesothelioma, Accelerating Development

OVERVIEW

Insilico Medicine announced that its AI-driven pan-TEAD inhibitor, ISM6331,

developed using the Chemistry42 platform, received Fast Track Designation from the

FDA for advanced malignant pleural mesothelioma. This marks the first Fast Track

Designation for an Insilico Medicine program, recognizing its potential to address an
unmet medical need. ISM6331 is designed to restore balance to the Hippo signaling

pathway, with Phase 1 first-in-human data slated for presentation at ESMO 2026.
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Key Findings

Insilico Medicine announced that ISM6331, a novel pan-TEAD inhibitor developed
through its AI-driven drug discovery platform 'Chemistry42,' has received Fast Track
Designation from the U.S. Food and Drug Administration (FDA) for the treatment of
advanced malignant pleural mesothelioma. This marks a significant achievement as the
first Fast Track Designation for an Insilico Medicine program, underscoring the
recognition of ISM6331's potential to provide a crucial therapeutic option for a patient
population with high unmet medical needs and disease progression after existing
treatments.

Technical / Clinical Details

ISM6331 is a pan-TEAD inhibitor designed to target TEAD transcription factors, which are
key downstream effectors of the Hippo signaling pathway. The Hippo pathway is a
crucial regulator of cell proliferation, differentiation, and apoptosis, and its dysregulation
is implicated in the initiation and progression of many cancers. In malignant pleural
mesothelioma, specifically, mutations in the NF2 gene—a component of the Hippo
pathway—are frequently observed, suggesting abnormal TEAD activation plays a role.

ISM6331 is engineered to restore balance to the Hippo pathway by inhibiting the activity
of TEAD transcription factors, thereby suppressing abnormal cell proliferation and
inducing cancer cell death. Preclinical models have demonstrated that ISM6331 exhibits
anti-tumor activity both as a monotherapy and in combination with other inhibitors. The
Fast Track Designation is intended to expedite ISM6331's development and review,
facilitating the rapid delivery of innovative therapies to patients with high unmet medical
needs. Initial first-in-human Phase 1 data for ISM6331 are scheduled for an oral
presentation at the European Society for Medical Oncology (ESMO) Congress in 2026.



Background & Context

Malignant pleural mesothelioma is a rare and aggressive cancer, primarily caused by
asbestos exposure, characterized by an extremely poor prognosis. Existing treatment
options are limited, and effective therapies are particularly scarce for patients with
advanced disease, driving a strong demand for new treatments. AI drug discovery
companies like Insilico Medicine leverage their platforms to identify novel targets and
design new molecules for complex disease pathways that might be overlooked by
traditional drug discovery processes. The 'Chemistry42' AI platform integrates deep
learning and generative chemistry to rapidly identify optimal molecular structures and
streamline synthesis, significantly reducing drug development lead times.

Strategic Significance & Outlook

The Fast Track Designation for ISM6331 represents a significant milestone in the
treatment of advanced malignant pleural mesothelioma and further validates the
capabilities of AI in drug discovery. If Phase 1 results are favorable, accelerated clinical
development and regulatory review are anticipated. TEAD inhibitors may also have
therapeutic applications beyond mesothelioma, in other cancer types where Hippo
pathway dysregulation is implicated, such as cholangiocarcinoma and ovarian cancer.
Insilico Medicine is poised to lead the transformation of the pharmaceutical industry by
continuously generating innovative therapies for diseases with high unmet medical
needs through AI-driven approaches.

Source: https://insilico.com/news/034jeh2rl1-insilico-medicine-receives-fda-fast-trac
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#16 Daiichi Sankyo & AstraZeneca's Enhertu Plus
Pertuzumab Recommended for EU Approval as 1st-Line
Treatment for HER2-Positive Metastatic Breast Cancer,
Achieves 44% Risk Reduction in Phase III

OVERVIEW

The EMA's CHMP has recommended Enhertu (trastuzumab deruxtecan) in

combination with pertuzumab for approval as a first-line treatment for HER2-positive

metastatic breast cancer in the EU. This positive opinion is based on results from the

DESTINY-Breast09 Phase III trial, which showed a 44% reduction in the risk of disease

progression or death and a median progression-free survival exceeding three years,

setting a new benchmark for HER2+ mBC treatment.

Published July 25, 2026  Daiichi Sankyo Press Release  Japan



IN DEPTH

Key Findings

Daiichi Sankyo and AstraZeneca announced that the combination therapy of Enhertu
(trastuzumab deruxtecan), a HER2-directed antibody-drug conjugate (ADC), and
pertuzumab has received a positive opinion from the European Medicines Agency's
(EMA) Committee for Medicinal Products for Human Use (CHMP) for approval as a first-
line treatment for HER2-positive metastatic breast cancer in the EU. This favorable
recommendation is based on the groundbreaking results from the DESTINY-Breast09
Phase III trial, which demonstrated a 44% reduction in the risk of disease progression or
death and a median progression-free survival (PFS) exceeding three years compared to
standard therapy.

Technical / Clinical Details

Enhertu is a HER2-directed DXd ADC that, upon binding to HER2 receptors on cancer
cells, releases its potent DNA topoisomerase I inhibitor payload, DXd (deruxtecan), inside
the cell, leading to cell cycle arrest and apoptosis. Pertuzumab, an antibody that inhibits
HER2 dimerization, is believed to enhance the anti-tumor effect by more robustly
blocking HER2 signaling when combined with Enhertu. The DESTINY-Breast09 trial was a
large-scale, randomized Phase III study conducted in patients with previously untreated
HER2-positive metastatic breast cancer. In this trial, the Enhertu plus pertuzumab
combination arm showed a statistically and clinically significant improvement in PFS
compared to standard HER2-targeted therapy (e.g., trastuzumab with a taxane-based
regimen). A median PFS exceeding three years is particularly noteworthy, suggesting the
potential to establish a new treatment paradigm for first-line HER2-positive metastatic
breast cancer.



Background & Context

HER2-positive breast cancer accounts for approximately 15-20% of all breast cancers and
is characterized by HER2 protein overexpression, which promotes cancer cell
proliferation. While the prognosis for this type of cancer has improved with the advent of
HER2-targeted agents, there remains a demand for further efficacy and survival benefits
in the first-line treatment of metastatic disease. Enhertu has already received approval
for various indications due to its high efficacy, but a recommendation for first-line
treatment means its superior benefits can be offered to patients earlier, further elevating
the standard of care for HER2-positive breast cancer. The collaboration between Daiichi
Sankyo and AstraZeneca epitomizes the evolution of ADC technology and efforts to
address unmet medical needs in cancer treatment.

Strategic Significance & Outlook

The CHMP's recommendation is a crucial step towards final approval by the European
Commission. If this combination therapy is approved in Europe, it will provide a powerful
new treatment option for patients with HER2-positive metastatic breast cancer in the
first-line setting. This is expected to extend patients' progression-free survival and
improve their quality of life. Future research will focus on long-term overall survival data
for this combination therapy and further studies on its efficacy and safety in different
patient populations. The evolution of ADC technology, centered on Enhertu, is
anticipated to continue driving advancements in cancer treatment and contribute to the
development of more effective and personalized therapies globally.

Source: https://www.daiichisankyo.com/files/news/pressrelease/pdf/202607/20260724_E.pdf
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#17 First Half 2026 Sees 24 New Small-Molecule
Approvals: Pioneering PROTAC Vepdegestrant and Oral
GLP-1 Orforglipron Enter Market

OVERVIEW

Twenty-four small-molecule drugs received their first global approval in the first half

of 2026, with 95.8% being oral dosage forms. Key highlights include the approval of

the first commercial PROTAC, vepdegestrant, marking the arrival of targeted protein

degradation as a marketed medicine. Additionally, orforglipron, an oral nonpeptide
GLP-1 receptor agonist, entered the obesity market. China's NMPA led with the most

first approvals in this dataset, indicating its growing influence in global

pharmaceutical innovation.

Published July 28, 2026  Chemexpress  China



IN DEPTH

Key Findings

In the first half of 2026, a total of twenty-four small-molecule new molecular entities
(NMEs) received their first global approvals, with an impressive 95.8% being oral dosage
forms. A significant highlight from this period is the approval of vepdegestrant, the first
commercial PROTAC (Proteolysis-Targeting Chimera), signifying a landmark achievement
in bringing targeted protein degradation (TPD) to market as a viable therapeutic
modality. Furthermore, orforglipron, an oral nonpeptide GLP-1 receptor agonist,
successfully entered the burgeoning obesity market. Notably, China's National Medical
Products Administration (NMPA) led in the number of first approvals within this dataset,
demonstrating its increasing role in global pharmaceutical innovation.

Technical / Clinical Details

Vepdegestrant (PROTAC): Approved for ER-positive, HER2-negative, ESR1-mutated
advanced or metastatic breast cancer. Vepdegestrant employs a unique mechanism
distinct from traditional inhibitors, utilizing the cell’s ubiquitin-proteasome system to
specifically degrade disease-causing proteins. This approval unequivocally validates
the transition of PROTACs from a theoretical concept to a clinically effective
therapeutic agent, marking a significant leap forward for the TPD field.

Orforglipron (Oral GLP-1 Receptor Agonist): Introduced to the market for the
treatment of obesity and overweight patients. Unlike many conventional GLP-1
receptor agonists which are injectables, orforglipron is an oral, non-peptide
compound, expected to significantly improve patient convenience. Its mechanism
mimics the action of the gut hormone GLP-1, promoting weight loss through appetite
suppression, delayed gastric emptying, and enhanced insulin secretion.

The predominance of oral dosage forms among approved small molecules underscores
the pharmaceutical industry's strong commitment to enhancing patient convenience.
Oral drugs are generally easier for self-administration and tend to improve adherence
compared to injectables, making them highly sought after across a wide range of
therapeutic areas.



Background & Context

Small molecules continue to be a cornerstone of drug development due to their
structural flexibility and membrane permeability. Oral small molecules, in particular, often
hold a market advantage due to their convenience. The emergence of novel modalities
like PROTACs and oral GLP-1 receptor agonists signifies the continuous expansion of
drug development frontiers. PROTACs enable approaches to 'undruggable' targets, while
oral GLP-1s reduce the burden on patients in obesity treatment.

Furthermore, the NMPA leading in the number of first approvals indicates China's
expanding role in global pharmaceutical innovation, supported by advancements in
domestic R&D capabilities and a maturing regulatory environment.

Strategic Significance & Outlook

The market entry of the first PROTAC and oral GLP-1 receptor agonist has the potential
to significantly alter the landscapes of cancer and metabolic disease treatment,
respectively. In the PROTAC field, further pipelines of targeted protein degraders are
expected to be strengthened, with applications anticipated across diverse diseases. Oral
GLP-1 receptor agonists will have a major impact on the obesity treatment market as a
convenient alternative to injectables. Small molecule innovation is set to continue driving
the development of drugs with novel mechanisms of action and expanding patient-
centric treatment options.

Source: https://www.chemexpress.com/news-and-events/news/a-global-review-of-newly-launched-small-
molecule-new-molecular-entities-in-the-first-half-of-2026
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#18 Ribo Life Science's siRNA Therapy Vortosiran
Receives EMA Approval for Stroke Prevention Trial in
Atrial Fibrillation Patients

OVERVIEW

Ribo Life Science's siRNA therapy, vortosiran (BD4059), has received clinical trial

approval from the EMA for stroke prevention in atrial fibrillation (SPAF) patients.

Vortosiran is a GalNAc-conjugated siRNA drug candidate utilizing RiboGalSTAR liver-

targeting technology to inhibit Factor XI (FXI) synthesis. This approach aims to
provide a safer antithrombotic strategy with the potential for infrequent

subcutaneous administration, addressing a critical unmet medical need.

Published July 29, 2026  Insight, China's Pharmaceutical Industry  China
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Key Findings

Ribo Life Science's siRNA therapy, vortosiran (BD4059), has received approval from the
European Medicines Agency (EMA) to conduct a clinical trial for stroke prevention in
patients with atrial fibrillation (AF). This approval represents a significant step forward in
developing antithrombotic therapies with a novel mechanism of action.

Technical / Clinical Details

Vortosiran is a GalNAc-conjugated small interfering RNA (siRNA) drug candidate,
leveraging Ribo Life Science's proprietary RiboGalSTAR liver-targeting technology.
GalNAc conjugation allows for efficient and specific delivery of siRNA to the liver, where
it is designed to suppress the expression of target genes. In the case of vortosiran, the
target is the messenger RNA (mRNA) for Factor XI (FXI) of the coagulation cascade. By
inhibiting FXI synthesis, vortosiran aims to modulate the blood coagulation cascade and
reduce the risk of thrombus formation.

FXI is a protein involved in the amplification phase of the coagulation pathway, and its
inhibition may effectively suppress thrombosis without significantly increasing the risk of
bleeding. Conventional anticoagulants, while effective for stroke prevention, often pose a
challenge due to the risk of hemorrhagic complications. Vortosiran's approach aims to
provide comparable or superior antithrombotic effects while minimizing this bleeding
risk. Furthermore, despite siRNA's inherent instability, the combination of GalNAc
conjugation and LNP technology ensures stable delivery, potentially enabling infrequent
subcutaneous administration in the future.

Background & Context

Atrial fibrillation is a common type of arrhythmia that significantly increases the risk of
blood clot formation in the heart, which can travel to the brain and cause stroke
(particularly ischemic stroke). While existing anticoagulant therapies are effective in
preventing stroke, the risk of severe bleeding complications can often deter patients
from continuing treatment. Anticoagulants targeting FXI have gained attention recently
as 'safer anticoagulants' that can provide effective antithrombotic benefits with reduced
bleeding risk. Ribo Life Science's vortosiran offers an innovative approach by using siRNA
technology to specifically knock down FXI.



Strategic Significance & Outlook

The EMA's approval for clinical trials suggests that vortosiran has the potential to be a
promising therapeutic option for stroke prevention in atrial fibrillation patients. Future
clinical trials will thoroughly evaluate its safety, efficacy, and the feasibility of infrequent
dosing. If successful, vortosiran could establish a new standard of care for stroke
prevention in AF patients, offering a safer alternative for those at high bleeding risk,
thereby addressing a critical unmet medical need. This technology is expected to boost
the overall development of siRNA-based therapeutics and holds promise for applications
in other thrombotic and genetic disorders.

Source: https://flcube.com/?p=70897
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#19 LNP-Delivered Multi-Specific CAR mRNA
Engineering Platform Advances: Enables Controllable In
Vivo CAR Expression, Overcomes Autologous Cell
Manufacturing Challenges

OVERVIEW

A lipid nanoparticle (LNP)-formulated messenger RNA (mRNA) therapy platform is

advancing as a novel strategy to generate CAR-expressing immune cells in vivo. This

approach allows for transient and controllable CAR expression, bypassing the

complex logistical challenges of autologous cell manufacturing. LNP composition

significantly influences encapsulation efficiency, particle stability, cellular uptake, and

endosomal escape, which are critical for effective mRNA delivery to target cells.

Published Date unknown  Ace Therapeutics  Unknown
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Key Findings

A cutting-edge platform for lipid nanoparticle (LNP)-formulated messenger RNA (mRNA)
therapies is progressing as a novel strategy to induce CAR (Chimeric Antigen Receptor)
expression in immune cells directly in vivo. This innovative approach holds the potential
to overcome the intricate logistical hurdles associated with traditional autologous cell
manufacturing by enabling transient and precisely controllable CAR expression within
the patient's body.

Technical / Clinical Details

Traditional CAR-T cell therapy relies on an ex vivo autologous manufacturing process
where a patient's T cells are harvested, genetically modified to express CAR, expanded,
and then reinfused. This process is time-consuming, expensive, and requires a complex
supply chain. The LNP-mRNA approach encapsulates mRNA encoding the CAR gene
within LNPs, which are then administered directly to the patient. This leads to transient,
in vivo expression of CAR on immune cells.

The success of this platform is critically dependent on the LNP's composition.
Specifically, the following factors influence nucleic acid delivery efficiency:

Encapsulation Efficiency: The ability to effectively encase mRNA within the LNP.

Particle Stability: The physical and chemical integrity of the LNP in vivo.

Cellular Uptake: The efficiency with which LNPs are taken up by target cells.

Endosomal Escape: The ability of internalized LNPs to escape the endosome and
release mRNA into the cytoplasm.

In multi-specific CAR mRNA engineering, particularly, LNPs are designed to carry mRNA
encoding multiple CARs, aiming to recognize several antigens on cancer cells
simultaneously. This strategy seeks to achieve a more potent and less susceptible-to-
resistance anti-tumor effect. Optimizing LNP properties in this manner enables the
combination of high therapeutic efficacy with an improved safety profile.



Background & Context

While CAR-T cell therapies have demonstrated remarkable efficacy in hematological
malignancies, their effectiveness in solid tumors remains limited, and challenges related
to manufacturing complexity and safety profiles persist. LNP-mRNA technology is
emerging as a next-generation cell therapy approach to address these issues. Transient
CAR expression offers the potential to reduce risks of excessive immune responses and
on-target, off-tumor toxicities, while allowing for flexible dosing. This represents a
significant advancement in improving the accessibility and safety of cell therapies.

Strategic Significance & Outlook

The LNP-delivered multi-specific CAR mRNA engineering platform holds significant
promise as a new therapeutic option for a broad range of cancers, including solid
tumors. By inducing CAR expression in vivo, it eliminates the need for individualized cell
manufacturing, enabling rapid and widespread therapeutic delivery. Future efforts for
this platform will focus on developing more effective LNP compositions, improving
specific delivery to target cells, and establishing safety and efficacy in clinical trials.
Ultimately, this technology is expected to become a new standard in cell therapy,
profoundly transforming the paradigm of cancer treatment globally.

Source: https://www.acetherapeutics.com/lnp-delivered-multi-specific-car-mrna-engineering-
platform.html
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#20 2026 RNA Therapeutics Transformation: FDA
Approves ASO Olezarsen, siRNA Fitusiran & Plozasiran,
Ushering in Diverse Nucleic Acid Era

OVERVIEW

The year 2026 marks a significant transformation in RNA therapeutics, with multiple

approvals solidifying antisense oligonucleotide (ASO) and siRNA therapies as

established treatment platforms. Ionis Pharmaceuticals' GalNAc-conjugated ASO,

Olezarsen, had its use expanded by the FDA in June 2026 for severe
hypertriglyceridemia. Fitusiran, an siRNA therapy from Sanofi and Alnylam, was

approved in March 2025 for hemophilia A or B, offering infrequent subcutaneous

dosing. Plozasiran, another siRNA from Arrowhead Pharmaceuticals, received EU

marketing authorization in June 2026 for FCS.

Published July 27, 2026  MiraScope  Unknown
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Key Findings

The year 2026 has been transformative for the field of RNA therapeutics, marked by
several key approvals that firmly establish antisense oligonucleotide (ASO) and small
interfering RNA (siRNA) therapies as robust treatment platforms. Notably, Ionis
Pharmaceuticals' GalNAc-conjugated ASO, Olezarsen, received expanded FDA approval
for severe hypertriglyceridemia in June 2026. Fitusiran, an siRNA therapy from Sanofi and
Alnylam, was approved in March 2025 for hemophilia A or B, offering the convenience of
infrequent subcutaneous dosing. Furthermore, Arrowhead Pharmaceuticals' Plozasiran
secured EU marketing authorization in June 2026 for familial chylomicronemia syndrome
(FCS).

Technical / Clinical Details

Olezarsen (Ionis Pharmaceuticals): This GalNAc-conjugated ASO is specifically
delivered to the liver, where it targets and suppresses the mRNA of apolipoprotein C-
III (ApoC-III). ApoC-III plays a crucial role in triglyceride metabolism, and its inhibition
effectively lowers plasma triglyceride levels. The FDA's expanded approval in June
2026 for patients with severe hypertriglyceridemia offers a new therapeutic option for
those struggling with managing their condition with existing treatments.

Fitusiran (Sanofi and Alnylam): An siRNA therapy, fitusiran is designed to rebalance
the coagulation cascade by suppressing the production of antithrombin (AT). AT is an
endogenous protein that inhibits blood clotting, and reducing its levels improves
coagulation ability in patients with hemophilia A or B. Approved in March 2025, its
infrequent subcutaneous dosing regimen (once monthly) enhances patient
convenience.

Plozasiran (Arrowhead Pharmaceuticals): Another siRNA therapy, plozasiran, is
designed to inhibit the synthesis of angiopoietin-like protein 3 (ANGPTL3). ANGPTL3
is a critical regulator of lipid metabolism, and suppressing its expression effectively
manages severe hypertriglyceridemia in FCS patients. Receiving EU marketing
authorization in June 2026, it offers a new treatment for a rare disease with high
unmet medical needs.



Background & Context

RNA therapeutics offer an innovative approach to treating diseases by intervening at the
genetic level, addressing conditions that are often intractable with conventional drugs.
ASOs and siRNAs function by degrading target mRNA or inhibiting its translation,
thereby suppressing the production of specific proteins. The evolution of technologies
like GalNAc conjugation and LNP (Lipid Nanoparticle) delivery has dramatically improved
the specific and efficient delivery of nucleic acid drugs to the liver, significantly
enhancing their clinical utility. These approvals signify that RNA therapeutics are gaining
recognition as established treatment modalities across a wide range of disease areas,
from rare conditions to common metabolic disorders.

Strategic Significance & Outlook

These approvals are expected to catalyze further research and development in RNA
therapeutics, with an anticipated expansion of ASO and siRNA pipelines targeting
various diseases and mechanisms. Key areas of focus will include developing specific
delivery technologies to organs beyond the liver and designing drugs with less frequent
dosing and sustained effects. RNA therapeutics are poised to become indispensable in
shaping the future of medicine, offering new treatment options for personalized and
refractory diseases. These successes further pave the way for treating diseases at the
genetic level, globally.

Source: https://mira-scope.com/how-rna-therapeutics-are-changing-in-2026/
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#21 Henlius Initiates First-in-Human Dosing for
STEAP1×CD3×CD28 Trispecific TCE HLX3902 in
Metastatic Castration-Resistant Prostate Cancer and
Advanced Solid Tumors

OVERVIEW

Shanghai Henlius Biotech announced the first patient dosing in a first-in-human (FIH)

study for HLX3902, a trispecific T-cell engager (TCE) targeting STEAP1×CD3×CD28.

This innovative trispecific antibody is being evaluated in China and Australia for

metastatic castration-resistant prostate cancer (mCRPC) and other advanced solid

tumors. Preclinical studies demonstrated that HLX3902 enhances T-cell activation,

proliferation, and survival, outperforming traditional CD3-based bispecific TCEs by

providing an additional costimulatory signal.

Published July 30, 2026  Henlius Biotech Press Release  China
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Key Findings

Shanghai Henlius Biotech announced the successful first-in-human (FIH) dosing of a
patient with HLX3902, a trispecific T-cell engager (TCE) designed to target
STEAP1×CD3×CD28. This innovative trispecific antibody is currently under evaluation in
clinical trials in China and Australia for its safety, tolerability, pharmacokinetics, and
preliminary anti-tumor activity in patients with metastatic castration-resistant prostate
cancer (mCRPC) and other advanced solid tumors.

Technical / Clinical Details

HLX3902 is engineered to simultaneously bind to three distinct targets: STEAP1 antigen
expressed on cancer cells, CD3 for T-cell activation, and CD28 to provide a crucial co-
stimulatory signal to T-cells. While conventional bispecific TCEs typically bridge cancer
cells and T-cells (via CD3) to activate T-cells, HLX3902's unique trispecific design provides
an additional co-stimulatory signal through CD28. This comprehensive engagement
significantly enhances T-cell activation, proliferation, and cytotoxic function.

Preclinical studies have demonstrated that HLX3902 exhibits more potent T-cell
activation, proliferation, and survival-promoting effects compared to traditional CD3-
based bispecific TCEs. The CD28-mediated co-stimulation is particularly important for
mitigating T-cell exhaustion and inducing more durable anti-tumor responses. This
multi-target approach holds the potential to overcome cancer cell immune evasion
mechanisms and enhance therapeutic efficacy.

Background & Context

T-cell engagers (TCEs) represent a promising new class of immunotherapies that redirect
T-cells to cancer cells and activate their anti-tumor activity. However, achieving sufficient
T-cell activation and durable anti-tumor responses has sometimes been challenging with
only a single co-stimulatory signal. Trispecific antibodies like HLX3902 aim to overcome
these limitations by enabling simultaneous binding to multiple targets, thereby
enhancing T-cell function and persistence. Metastatic castration-resistant prostate cancer
(mCRPC) is a disease with a poor prognosis, where novel treatment options are urgently
needed.



Strategic Significance & Outlook

The initiation of the FIH study for HLX3902 marks a crucial step in the evolution of
trispecific antibody technology and further expands the potential of TCE therapies for
solid tumors. In subsequent clinical development, the safety and efficacy of HLX3902 are
expected to be confirmed in patients with mCRPC and other advanced solid tumors. If
this innovative approach proves successful, it could significantly enhance the
effectiveness of TCE therapeutics and potentially transform the cancer treatment
paradigm. Trispecific antibody technology is also expected to find applications in other
intractable diseases, positioning it as a key area driving the development of next-
generation biologics globally.

Source: https://www.henlius.com/en/NewsDetails-6064-26.html
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#22 Allogene Therapeutics' Off-the-Shelf CAR T Cema-
Cel Receives FDA RMAT & Fast Track Designations for
First-Line MRD-Positive LBCL, Achieves 58.3% MRD-
Negativity in Phase 2 Interim Analysis

OVERVIEW

Allogene Therapeutics announced that cemacabtagene ansegedleucel (cema-cel), an

off-the-shelf anti-CD19 CAR T-cell therapy, received both Regenerative Medicine

Advanced Therapy (RMAT) and Fast Track designations from the FDA. These

designations are for adult patients with large B-cell lymphoma (LBCL) who are

minimal residual disease (MRD)-positive after first-line therapy. Interim analysis from

the pivotal Phase 2 ALPHA3 trial showed a 58.3% MRD-negativity rate in the cema-cel

arm versus 16.7% in the observation arm, alongside a 97.7% median decrease in

plasma ctDNA at Day 45.

Published July 29, 2026  Allogene Therapeutics Press Release  USA



IN DEPTH

Key Findings

Allogene Therapeutics announced that its allogeneic CAR T-cell therapy, cemacabtagene
ansegedleucel (cema-cel), has received both Regenerative Medicine Advanced Therapy
(RMAT) and Fast Track designations from the U.S. Food and Drug Administration (FDA).
These designations are for adult patients with large B-cell lymphoma (LBCL) who are
minimal residual disease (MRD)-positive following first-line therapy, recognizing cema-
cel as a potentially transformative treatment in an area of high unmet medical need.
Interim analysis from the pivotal Phase 2 ALPHA3 trial revealed a substantial 58.3% MRD-
negativity rate in the cema-cel arm, significantly outperforming the 16.7% observed in
the control arm. Furthermore, a rapid and profound 97.7% median decrease in plasma
circulating tumor DNA (ctDNA) was observed by Day 45, confirming its robust anti-
tumor activity.

Technical / Clinical Details

Cema-cel is an 'off-the-shelf' allogeneic CAR T-cell therapy, meaning it utilizes donor-
derived T-cells genetically modified to express a CAR (Chimeric Antigen Receptor). Unlike
autologous CAR T-cell therapies, which require harvesting and processing a patient's
own cells, cema-cel offers the significant advantage of immediate administration of a
readily available cell product. This rapid accessibility is particularly crucial for rapidly
progressive diseases like LBCL.

The ALPHA3 trial is a pivotal study evaluating the efficacy and safety of cema-cel in LBCL
patients who have confirmed MRD positivity after initial therapy. MRD positivity indicates
that even after achieving what appears to be a complete response, a minuscule amount
of cancer cells remains in the body, putting these patients at a high risk of relapse. The
interim analysis showed that 58.3% of patients in the cema-cel arm achieved MRD
negativity, which is significantly higher than the mere 16.7% in the observation arm. The
substantial reduction in ctDNA further suggests that the treatment profoundly impacts
residual cancer cells, which is expected to translate into reduced future relapse risk.



Background & Context

Large B-cell lymphoma is the most common type of non-Hodgkin lymphoma, and many
patients experience relapse or become refractory after initial treatment, leading to a poor
prognosis. Patients with MRD positivity, in particular, face an even higher risk of relapse,
creating a strong demand for novel consolidation therapies. The RMAT designation is an
FDA program aimed at accelerating the development of groundbreaking regenerative
medicine products for serious conditions with unmet medical needs. Combined with Fast
Track designation, it allows for more frequent interactions with the FDA during
development and increases the potential for accelerated approval and priority review.
Allogeneic CAR T-cell therapy is garnering significant attention as a next-generation cell
therapy that addresses challenges associated with autologous CAR T therapies, such as
manufacturing complexity and patient waiting times.

Strategic Significance & Outlook

The RMAT and Fast Track designations for cema-cel underscore its potential as a
groundbreaking treatment option for LBCL patients. If the final results of the ALPHA3
trial are successful, accelerated approval and rapid market entry are anticipated, with the
potential to dramatically improve outcomes for MRD-positive LBCL patients. Future
research will focus on the long-term safety profile of allogeneic CAR T-cell therapies and
their application in other lymphomas and solid tumors. The success of cema-cel is
expected to be a critical step towards allogeneic CAR T-cell therapy becoming a new
standard in cancer treatment, globally.

Source: https://ir.allogene.com/news-releases/news-release-details/allogene-therapeutics-receives-fda-
regenerative-medicine-0
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#23 Daiichi Sankyo & AstraZeneca's Datroway
Approved in EU as Only TROP2-Directed Medicine with
Overall Survival Benefit for 1st-Line Metastatic TNBC
Patients Ineligible for Immunotherapy

OVERVIEW

Datroway, a TROP2-directed antibody-drug conjugate (ADC) by Daiichi Sankyo and

AstraZeneca, received EU approval for first-line treatment of metastatic triple-

negative breast cancer (TNBC) patients not eligible for immunotherapy. Datroway is

the only TROP2-directed medicine demonstrating an overall survival (OS) benefit in

this patient population, leveraging Daiichi Sankyo's DXd ADC Technology platform.

The company currently has seven ADCs in clinical development, with multiple Phase 3

trials ongoing in lung, breast, and urothelial cancers.

Published July 31, 2026  Business Wire  USA
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Key Findings

Datroway, a TROP2-directed antibody-drug conjugate (ADC) developed jointly by Daiichi
Sankyo and AstraZeneca, has received approval in the European Union (EU) for the first-
line treatment of patients with metastatic triple-negative breast cancer (TNBC) who are
not candidates for immunotherapy. Datroway stands out as the only TROP2-directed
medicine to demonstrate an overall survival (OS) benefit in this specific patient
population, marking a significant advancement in TNBC treatment.

Technical / Clinical Details

Datroway is built upon Daiichi Sankyo's proprietary DXd ADC Technology platform. This
platform is engineered to maximize anti-tumor efficacy while minimizing toxicity to
healthy cells, by combining a highly specific antibody, a stable linker, and a potent
payload – the DNA topoisomerase I inhibitor DXd. This design enables targeted drug
delivery to cancer cells.

Metastatic TNBC is an aggressive form of breast cancer with limited treatment options
and a particularly poor prognosis. For patients ineligible for immunotherapy, the
availability of an effective first-line treatment is crucial. Datroway's approval is based on
pivotal clinical trial data demonstrating a statistically significant extension in overall
survival for this patient group. This indicates not just a delay in disease progression, but
a direct improvement in patient life expectancy, which is of immense clinical significance.
The DXd ADC platform currently has seven ADCs in its clinical development pipeline,
with multiple Phase 3 trials underway in lung, breast, and urothelial cancers, showcasing
its broad potential.



Background & Context

Triple-negative breast cancer is characterized by the absence of hormone receptors and
HER2 expression, making it unresponsive to hormone therapy or HER2-targeted
treatments. Chemotherapy remains the primary option. While immune checkpoint
inhibitors have shown efficacy in a subset of TNBC patients, many are ineligible due to
low PD-L1 expression or other factors. For these patients, the emergence of a new
targeted therapy like Datroway addresses a critical unmet medical need. TROP2, a
protein overexpressed on the surface of many cancer cells, has long been considered a
promising ADC target. Datroway's success establishes the efficacy of TROP2-directed
ADCs and has the potential to shift treatment paradigms in oncology.

Strategic Significance & Outlook

The EU approval of Datroway represents a vital step towards providing a new standard of
care for patients with metastatic TNBC ineligible for immunotherapy, improving their
survival. Moving forward, Daiichi Sankyo will likely aim to replicate this success in
ongoing clinical trials for other cancer types using its DXd ADC technology platform,
bringing innovative therapies to a wider patient population. Datroway's success is
anticipated to further expand the TROP2 ADC market and accelerate competition among
other companies developing similar ADCs. Consequently, the role of ADC modalities in
cancer treatment is expected to continue to grow in importance.

Source: https://www.businesswire.com/news/home/20260730636069/en/Datroway-Approved-in-the-EU-
as-Only-TROP2-Directed-Medicine-with-Overall-Survival-Benefit-for-the-First-Line-Treatment-of-Patients-

with-Metastatic-TNBC-Who-Are-Not-Candidates-for-Immunotherapy

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.businesswire.com/news/home/20260730636069/en/Datroway-Approved-in-the-EU-as-Only-TROP2-Directed-Medicine-with-Overall-Survival-Benefit-for-the-First-Line-Treatment-of-Patients-with-Metastatic-TNBC-Who-Are-Not-Candidates-for-Immunotherapy
https://www.businesswire.com/news/home/20260730636069/en/Datroway-Approved-in-the-EU-as-Only-TROP2-Directed-Medicine-with-Overall-Survival-Benefit-for-the-First-Line-Treatment-of-Patients-with-Metastatic-TNBC-Who-Are-Not-Candidates-for-Immunotherapy
https://www.businesswire.com/news/home/20260730636069/en/Datroway-Approved-in-the-EU-as-Only-TROP2-Directed-Medicine-with-Overall-Survival-Benefit-for-the-First-Line-Treatment-of-Patients-with-Metastatic-TNBC-Who-Are-Not-Candidates-for-Immunotherapy


#24 Oral GLP-1 Drugs May Quash Brain's Food Craving
Circuit, NIH-Funded Study Suggests Role in Hedonic
Eating and Addiction

OVERVIEW

A study funded by the NIH suggests that newer oral small-molecule GLP-1 drugs,

such as orforglipron and danuglipron, may reduce hedonic feeding (eating for

pleasure) by affecting a reward circuit in the brain. This research, conducted in mice,

found that these drugs activated the central amygdala, leading to reduced dopamine
release in parts of the brain's reward system, specifically the nucleus accumbens. The

findings open new avenues for understanding food cravings and potentially treating

substance use disorder, indicating a broader therapeutic scope beyond metabolic

regulation.

Published July 25, 2026  ScienceDaily  USA



IN DEPTH

Key Findings

Research funded by the National Institutes of Health (NIH) indicates that novel oral
small-molecule GLP-1 drugs, including orforglipron and danuglipron, may suppress
hedonic feeding—eating for pleasure rather than physiological hunger—by influencing
the brain's reward circuitry. This study, conducted in mouse models, revealed that these
agents activate the central amygdala, consequently reducing dopamine release in the
nucleus accumbens, a key component of the brain's reward system.

Technical / Clinical Details

GLP-1 (Glucagon-Like Peptide-1) receptor agonists are primarily known for their efficacy
in glycemic control and weight reduction, exerting their effects by mimicking
endogenous gut hormone signaling. Previous research mainly highlighted their appetite-
suppressing actions in the hypothalamus. However, the current NIH study extends this
understanding, suggesting that GLP-1 drugs may directly or indirectly impact broader
brain regions, particularly those involved in the reward system.

In the mouse study, administration of orforglipron and danuglipron was observed to
activate the central amygdala, a brain region implicated in fear, anxiety, and reward
processing. This activation of the central amygdala resulted in reduced dopamine release
in the nucleus accumbens, a central hub of the brain's reward system crucial for pleasure
and motivation. Decreased dopamine release is thought to lead to a reduction in food
cravings and the perceived reward value of food, thereby contributing to the
suppression of hedonic eating behavior. This finding suggests a more complex
mechanism of action for GLP-1 drugs, influencing not just appetite but also the reward
value of food itself.



Background & Context

Obesity is a multifactorial disease resulting from an imbalance between energy intake
and expenditure, involving not only physiological but also psychological and reward-
related factors. Hedonic eating, particularly strong cravings for palatable high-fat, high-
sugar foods and stress-induced overeating, significantly contributes to the maintenance
of obesity. While GLP-1 receptor agonists are transforming the obesity treatment
landscape due to their potent weight loss effects, their full mechanisms of action have
not been entirely elucidated. This research provides new strategic insights into obesity
treatment by demonstrating that these drugs may influence behavioral changes through
their effects on the brain's reward system.

Strategic Significance & Outlook

This discovery suggests that oral GLP-1 drugs may possess a broader range of effects in
obesity treatment beyond mere metabolic regulation. If the mechanism of action on the
brain's reward system is confirmed in humans, it could not only enhance the efficacy of
obesity treatment but also potentially extend applications to neuropsychiatric disorders
such as substance use disorder, characterized by cravings for certain substances. Future
research will focus on the long-term evaluation of these oral GLP-1 drugs' impact on the
brain's reward system and the validation of their clinical significance in humans. This
study marks a crucial step in deepening our understanding of the complex neural basis
of eating behavior and contributing to the development of more effective and
personalized therapies.

Source: https://www.sciencedaily.com/releases/2026/07/260724061439.htm
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#25 GLP-1 Receptor Agonist Research Rapidly
Expanding Across MASLD–MASH–HCC Continuum: US
Leads, China Shows Rapid Growth

OVERVIEW

Research on GLP-1 Receptor Agonists (GLP-1RAs) in the context of MASLD (Metabolic

Dysfunction-Associated Steatotic Liver Disease), MASH (Metabolic Dysfunction-

Associated Steatohepatitis), and HCC (Hepatocellular Carcinoma) is rapidly expanding.

Keywords are shifting from general metabolic conditions to liver-specific outcomes,
suggesting GLP-1RAs are best investigated as upstream disease-modifying and risk-

reducing agents in high-risk metabolic populations. The United States remains a

leading contributor, with China showing rapid growth in research output, intensifying

global competition.

Published July 28, 2026  Frontiers  Switzerland



IN DEPTH

Key Findings

Research concerning GLP-1 Receptor Agonists (GLP-1RAs) is undergoing rapid expansion
and evolution across the continuum of MASLD (Metabolic Dysfunction-Associated
Steatotic Liver Disease, formerly NAFLD), MASH (Metabolic Dysfunction-Associated
Steatohepatitis, formerly NASH), and HCC (Hepatocellular Carcinoma). The focus of
research has clearly shifted from general metabolic conditions to liver-specific disease
outcomes, and this analysis suggests that GLP-1RAs should be optimally investigated as
upstream disease-modifying and risk-reducing agents within high-risk metabolic patient
populations.

Technical / Clinical Details

GLP-1RAs, initially developed for type 2 diabetes, have garnered significant attention for
their application in liver diseases due to their potent weight loss and metabolic
improvement effects. Specifically, MASLD/MASH is strongly associated with metabolic
risk factors such as obesity, type 2 diabetes, and dyslipidemia. GLP-1RAs are expected to
mitigate these risk factors, thereby potentially suppressing the progression of liver
disease. The bibliometric analysis revealed a shift in research keywords from broad
metabolic terms like 'diabetes' and 'obesity' to more specific, liver-centric terms such as
'steatotic liver disease' and 'steatohepatitis.'

This suggests an advancing understanding of GLP-1RAs' mechanisms, indicating that
they not only improve metabolism but also directly act on key pathophysiological
features of MASH, including hepatic fat accumulation, inflammation, and fibrosis.
Furthermore, epidemiological and preclinical studies have hinted at the potential of GLP-
1RAs to reduce the risk of HCC, positioning them for a potential role in preventive
interventions.



Background & Context

MASLD and MASH are rapidly increasing chronic liver diseases globally, carrying the risk
of progression to cirrhosis and hepatocellular carcinoma, yet specific approved
treatments are currently limited. GLP-1RAs are recognized as one of the most promising
drug classes to address the unmet medical needs in this area due to their proven
efficacy. The expansion of research activity reflects the pharmaceutical industry's
proactive engagement with this immense market and associated public health challenge.
While the U.S. traditionally leads research in this field, China's research output is rapidly
increasing, intensifying global research competition.

Strategic Significance & Outlook

Future research on GLP-1RAs will continue to focus on deeply understanding the drugs'
role across the entire MASLD–MASH–HCC continuum. Large-scale clinical trials
evaluating long-term histological improvement in the liver and the impact on HCC
incidence will be particularly crucial. Furthermore, combination therapies involving GLP-
1RAs with other mechanisms of action, and the development of personalized treatment
strategies tailored to patients' genetic backgrounds and disease states, are also
anticipated. Progress in this field has the potential to significantly improve the prognosis
for MASLD/MASH patients and ultimately contribute to HCC prevention, making a
substantial impact on global public health.

Source: https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2026.1913929/full
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#26 FDA Approval of First PROTAC Vepdegestrant
Raises New Challenges in Targeted Protein Degradation
Patent Strategy

OVERVIEW

The FDA approval of vepdegestrant, the first PROTAC, marks a significant milestone

for targeted protein degradation (TPD), bringing complex intellectual property

considerations to the forefront. The unique architecture of PROTACs, which recruit E3

ubiquitin ligases to degrade target proteins, raises distinct issues regarding patent
filing strategy, freedom-to-operate, inventive step, and claim breadth. Unexpected

technical effects like improved degradation efficiency, selectivity, or pharmacokinetics

can be crucial for supporting inventiveness in later patent applications, navigating this

competitive landscape.

Published July 24, 2026  Elkington and Fife  UK



IN DEPTH

Key Findings

The U.S. Food and Drug Administration (FDA) approval of vepdegestrant, the first
PROTAC (Proteolysis-Targeting Chimera), solidified the clinical success of targeted
protein degradation (TPD), an innovative therapeutic modality. However, this
breakthrough simultaneously introduces new complexities into the intellectual property
landscape surrounding PROTAC technology. The distinctive mechanism of action of
PROTACs necessitates unique considerations for patent filing strategies, freedom-to-
operate (FTO), inventive step, and claim breadth, differentiating it from traditional small
molecule or antibody therapeutics.

Technical / Clinical Details

A PROTAC is a heterobifunctional molecule with two functional moieties: one that binds
to a disease-causing target protein and another that recruits an E3 ubiquitin ligase
enzyme, part of the cell's natural protein degradation machinery. This 'induced proximity'
mechanism leads to the ubiquitination and subsequent proteasomal degradation of the
target protein, a groundbreaking approach that actively removes rather than merely
inhibits the target.

From a patent perspective, this unique mechanism creates complexity. For instance, each
step—E3 ligase recruitment, ternary complex formation (PROTAC, target protein, E3
ligase), and optimized degradation efficiency—can be a critical element for claiming
inventiveness and novelty. Furthermore, the catalytic nature of PROTACs, allowing a small
amount of drug to degrade many target protein molecules, requires different
considerations for claim breadth compared to conventional drugs. Unexpected technical
effects, such as significantly improved degradation efficiency, higher target selectivity, or
superior pharmacokinetic (PK) properties, can serve as powerful evidence to support
inventiveness in later patent applications, which is crucial in a competitive field.



Background & Context

Patent protection in drug development is essential for recouping substantial R&D
investments and fostering innovation. While PROTAC technology promises
breakthroughs in areas with high unmet medical needs, its novelty and complexity have
led to a highly crowded and competitive patent landscape. Numerous companies and
research institutions are developing PROTAC candidates, with patents already existing at
various levels, including fundamental PROTAC structures, specific E3 ligase recruiters, or
PROTACs against particular target proteins. Consequently, FTO assessment against
existing patents is paramount for new developers aiming to bring products to market.

Strategic Significance & Outlook

The approval of vepdegestrant is expected to further accelerate patenting activity in the
TPD field. As technological advancements continue—including the expansion of E3
ligase repertoires, the development of central nervous system (CNS)-penetrant PROTACs,
and AI-driven PROTAC design optimization—the number and complexity of patent
applications are anticipated to increase. It will be crucial for PROTAC developers to
establish strong patent portfolios and navigate competitor patents strategically to avoid
infringement. Companies that can effectively navigate this complex patent environment
will likely establish leadership in the TPD market, shaping its future trajectory.

Source: https://www.elkfife.com/news-and-views/2026/07/24/protacs-and-patents
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#27 PROTAC Research Shifts to Structural Design, Oral
Bioavailability, and AI-Driven Approaches: Bibliometric
Analysis Reveals Emerging Frontiers and Pivotal Trial
Era

OVERVIEW

A bibliometric analysis of 2,630 PROTAC publications from 2001-2025 reveals a shift

from early E3 ligase recruitment research to current hotspots including structural

basis, ternary complex design, EGFR-directed degradation, oral bioavailability, and AI-

driven design. China and the USA lead global output, with improved oral

bioavailability, expanded E3 ligase repertoire, and CNS-penetrant degrader design

identified as key emerging frontiers. The study notes the entry into the pivotal-trial

era, with the first Phase 3 readout reported in 2025, signaling clinical maturity.

Published July 28, 2026  PubMed  USA



IN DEPTH

Key Findings

A bibliometric analysis covering 2,630 PROTAC (Proteolysis-Targeting Chimera)
publications from 2001 to 2025 demonstrates a clear evolution in research focus. The
field has shifted from early investigations into E3 ligase recruitment and small-molecule
design to current hotspots such as understanding the structural basis, optimizing ternary
complex design, targeting EGFR for degradation, enhancing oral bioavailability, and
leveraging AI-driven design. China and the USA are the leading contributors to global
research output. Identified as emerging frontiers are the improvement of oral
bioavailability, the expansion of the E3 ligase repertoire, and the design of central
nervous system (CNS)-penetrant degraders. This analysis highlights that PROTAC
research has entered the pivotal-trial era, with the first Phase 3 trial readout reported in
2025.

Technical / Clinical Details

PROTACs are bifunctional molecules that induce the ubiquitination and subsequent
proteasomal degradation of target proteins by bringing them into proximity with an E3
ubiquitin ligase. Early research focused on validating the PROTAC concept and
optimizing ligands that recruit specific E3 ligases (e.g., VHL, CRBN). However, this analysis
indicates a transition towards more complex aspects:

Structural Basis and Ternary Complex Design: Understanding the structural
requirements for PROTACs to stably bridge the target protein and E3 ligase, forming a
functional ternary complex, is crucial for improving efficiency and selectivity.

EGFR-Directed Degradation: Active research targets proteins like EGFR (Epidermal
Growth Factor Receptor), which are critical in cancers like lung cancer and often
develop resistance to conventional inhibitors. PROTACs offer a novel way to degrade
them.

Oral Bioavailability and CNS Penetrance: Developing PROTACs with good oral
bioavailability for patient convenience and CNS penetrance for treating
neurodegenerative diseases is a significant future challenge.



AI-Driven Design: AI is emerging as a powerful tool to predict and design optimal
PROTAC structures from vast chemical spaces, thereby accelerating the synthetic
process.

The reporting of the first PROTAC Phase 3 trial results in 2025 signifies that this modality
is moving beyond the proof-of-concept stage and is establishing itself as a clinically
effective therapeutic option.

Background & Context

PROTAC technology holds the potential to intervene in 'undruggable' target proteins
that were inaccessible to traditional small molecules and antibody drugs in many
diseases, including cancer. This potential has driven substantial R&D investments from
both academia and the pharmaceutical industry. The dominance of the USA and China in
research output indicates their pivotal roles in technological innovation in this field.
China, in particular, has seen rapid development in PROTAC research due to increased
investment in biotechnology and regulatory reforms in recent years.

Strategic Significance & Outlook

The future frontiers of PROTAC research lie in further improving oral bioavailability,
expanding the E3 ligase repertoire to enhance target selectivity, and developing CNS-
penetrant degraders for neurological disorders like Alzheimer's and Parkinson's disease.
AI will be a powerful means to solve these complex design challenges. The reporting of
the first Phase 3 trial results suggests that PROTACs will soon be widely used in clinical
practice, potentially revolutionizing the treatment paradigms for cancer and other
diseases globally.

Source: https://pubmed.ncbi.nlm.nih.gov/42515671/?
utm_source=FeedFetcher&utm_medium=rss&utm_campaign=None&utm_content=1HoKZG5k4YSGTrpmxwd9h
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#28 Penn Engineering Develops LNP-Based 'One-Two
Punch' to Transform Oral Cancer Treatment: Co-
Delivering p53 & Ciclopirox Significantly Reduces
Tumor Burden in Resistant Models

OVERVIEW

Researchers at Penn have developed a lipid nanoparticle (LNP) formulation to co-

deliver two drugs, p53 and ciclopirox, for oral cancer treatment. This LNP platform

aims to simultaneously kill cancer cells and reprogram the immune system to target

them. In aggressive, p53-therapy-resistant cancer models, this new LNP platform

significantly reduced tumor burden and extended survival, showcasing a potent novel

approach to overcome therapeutic resistance and enhance anti-tumor immunity.

Published July 27, 2026  Penn Engineering (University of Pennsylvania)  USA



IN DEPTH

Key Findings

Researchers at the University of Pennsylvania's Penn Engineering have developed an
innovative 'one-two punch' strategy to revolutionize oral cancer treatment. This
approach involves a lipid nanoparticle (LNP) formulation designed to co-deliver two
distinct therapeutic agents: p53 and ciclopirox. The multi-functional LNP platform is
engineered not only to directly kill cancer cells but also to reprogram the host immune
system to more effectively recognize and attack the malignancy. Remarkably, in
aggressive, p53-therapy-resistant cancer models, this novel LNP platform achieved a
significant reduction in tumor burden and substantially extended the survival of
experimental animals.

Technical / Clinical Details

At the core of this innovative therapeutic strategy are nanoscale LNPs, known for their
excellent capabilities as carriers for efficient intracellular delivery of nucleic acids and
small molecules. In this research, LNPs function as a multi-drug delivery system,
encapsulating both p53 genetic material (a tumor suppressor gene) and ciclopirox (an
antifungal agent with known anti-cancer properties). The delivery of p53 aims to induce
apoptosis and inhibit proliferation in cancer cells. Meanwhile, ciclopirox inhibits cancer
cell metabolism, possibly via iron chelation, and is also expected to modulate immune
responses.

The co-delivery via LNPs is designed to achieve synergistic effects unattainable with
single-agent therapies. Aggressive cancer cells, especially those resistant to p53 therapy,
often possess multiple mechanisms to evade treatment. This 'one-two punch' approach
simultaneously attacks these resistance mechanisms by deploying agents with different
modes of action. This strategy successfully reduced tumor burden and extended survival
in highly aggressive oral cancer models, a challenge with conventional therapies. LNPs,
with their biocompatibility and precise delivery capabilities, are expected to concentrate
drugs at the tumor site, minimizing systemic side effects.



Background & Context

Oral cancer is a challenging disease with high recurrence rates and a poor prognosis,
particularly in advanced stages. Existing treatments, including surgery, radiation,
chemotherapy, and immunotherapy, face hurdles such as drug resistance and severe
treatment-related side effects. While multi-drug combination therapy is a common
cancer treatment strategy, its efficacy can be limited by pharmacokinetic differences
between drugs and the difficulty of ensuring simultaneous delivery of multiple agents to
cancer cells. LNP-mediated co-delivery is gaining attention as a drug delivery system
technology that can overcome these challenges, potentially enabling more effective and
safer combination therapies.

Strategic Significance & Outlook

This LNP-based 'one-two punch' therapy holds the potential to revolutionize oral cancer
treatment. Its success in preclinical models paves the way for future human clinical trials.
Looking ahead, this LNP platform could be applied to other solid tumors, especially
intractable cancers exhibiting drug resistance. Further optimization of LNP design will
enhance the specificity and efficiency of drug delivery, enabling more personalized
fusion of cancer immunotherapy and chemotherapy. This research represents a
significant example of how the convergence of nanomedicine and cancer
immunotherapy can transform the future of cancer treatment, globally.

Source: https://www.engineering.upenn.edu/stories/a-one-two-punch-using-lipid-nanoparticles-to-
transform-oral-cancer-treatment/
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#29 EMA Recommends Approval for New
Hypercholesterolemia Drug Evlarco (Obicetrapib /
Ezetimibe): A Combination of CETP Inhibitor and
Cholesterol Absorption Inhibitor

OVERVIEW

On July 23, 2026, the EMA's CHMP adopted a positive opinion recommending

marketing authorization for Evlarco (obicetrapib / ezetimibe). This oral medication is

for the treatment of primary hypercholesterolemia or mixed dyslipidemia as an

adjunct to diet. Evlarco, available as film-coated tablets, combines obicetrapib (a CETP

blocker) and ezetimibe (a cholesterol absorption inhibitor) to lower LDL cholesterol,

offering a novel combination approach to lipid management.

Published July 24, 2026  EMA  EU



IN DEPTH

Key Findings

On July 23, 2026, the European Medicines Agency's (EMA) Committee for Medicinal
Products for Human Use (CHMP) adopted a positive opinion, recommending marketing
authorization for the new hypercholesterolemia drug, Evlarco (obicetrapib / ezetimibe).
This oral medication is recommended for the treatment of primary hypercholesterolemia
or mixed dyslipidemia as an adjunct to diet. Evlarco, presented as film-coated tablets,
combines obicetrapib, a cholesteryl ester transfer protein (CETP) inhibitor, and ezetimibe,
a cholesterol absorption inhibitor, aiming for efficient reduction of low-density
lipoprotein cholesterol (LDL-C).

Technical / Clinical Details

Evlarco provides a comprehensive approach to cholesterol management by combining
two drugs with distinct mechanisms of action:

Obicetrapib: As a CETP inhibitor, it blocks the activity of cholesteryl ester transfer
protein (CETP). CETP is an enzyme involved in the transfer of cholesteryl esters from
HDL cholesterol to LDL cholesterol. Its inhibition is expected to lower LDL-C levels
and raise high-density lipoprotein cholesterol (HDL-C) levels.

Ezetimibe: This drug selectively inhibits cholesterol absorption in the small intestine.
It reduces the amount of dietary and biliary cholesterol absorbed into the body,
thereby lowering blood cholesterol levels.

By combining these two agents, each contributing to LDL-C reduction through different
pathways, Evlarco is expected to achieve potent lipid-lowering effects that may be
difficult to attain with monotherapy. The formulation as film-coated tablets also
considers patient convenience.



Background & Context

Hypercholesterolemia and mixed dyslipidemia are major risk factors for cardiovascular
disease and have a high global prevalence. While statins are widely used as existing
treatments, some patients show insufficient response or have tolerability issues.
Although some CETP inhibitors in the past failed to demonstrate cardiovascular event
reduction, obicetrapib is evaluated for its favorable balance of LDL-C reduction and HDL-
C elevation. The combination with ezetimibe will offer a new and important treatment
option for patients intolerant to statins or those unable to reach target LDL-C levels with
statin monotherapy. The development of such novel combination drugs reflects the
pharmaceutical industry's continuous efforts to address diverse patient needs.

Strategic Significance & Outlook

A positive CHMP opinion typically leads to final marketing authorization by the European
Commission. If Evlarco is approved in the European market, it will provide an effective
and convenient new treatment option for patients with hypercholesterolemia and mixed
dyslipidemia. This is expected to contribute to further reducing cardiovascular disease
risk. Future focus will be on long-term safety data for Evlarco and its impact on
cardiovascular events. Furthermore, amidst ongoing competition in the development of
drugs with similar mechanisms, how Evlarco penetrates the market will be an important
focal point.

Source: https://www.ema.europa.eu/en/medicines/human/EPAR/evlarco
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#30 Self-Amplifying RNA (saRNA) Gains Ground Over
Conventional mRNA, Proving Superiority Across
Diverse Therapeutics; First COVID-19 Vaccines
Approved in Japan and EU

OVERVIEW

Self-amplifying RNA (saRNA) is gaining traction over conventional mRNA due to its

ability to amplify transcripts inside cells, producing more protein per molecule and

sustaining expression for days to weeks. This dose-sparing advantage can lower costs,

ease manufacturing burdens, and extend supply. SaRNA's durable expression is

suitable for various therapeutics beyond vaccines, including oncology for cancer

vaccines and intratumoral immunostimulatory payloads. The first saRNA-based

COVID-19 vaccines (ARCT-154/KOSTAIVE®) have already been approved in Japan and

the EU, validating its clinical utility.

Published July 30, 2026  TriLink BioTechnologies  USA



IN DEPTH

Key Findings

Self-amplifying RNA (saRNA) is rapidly establishing superiority over conventional, non-
amplifying messenger RNA (mRNA) in pharmaceutical development due to its unique
ability to autonomously amplify transcripts within cells. SaRNA generates more protein
per molecule and can sustain expression for days to weeks. This 'dose-sparing'
advantage directly translates into reduced manufacturing costs, alleviated production
burdens, and expanded supply flexibility. Such durable expression characteristics make
saRNA suitable for a wide range of therapeutics beyond vaccines, including cancer
vaccines and intratumoral immunostimulatory payloads. The clinical utility of saRNA has
already been demonstrated with the approval of the first saRNA-based COVID-19
vaccines (ARCT-154/KOSTAIVE®) in Japan and the EU.

Technical / Clinical Details

Conventional mRNA encodes a single protein and is translated once in the cell before
relatively quick degradation. In contrast, saRNA contains not only the gene encoding the
target antigen protein but also the gene for an RNA replicase. Upon introduction into a
cell, saRNA first produces the replicase, which then replicates and amplifies the saRNA
itself. This leads to a massive production of the target mRNA molecules in the cytoplasm,
resulting in sustained and higher expression of the antigen protein over an extended
period.

This self-amplifying mechanism offers several key advantages:

Dose-Sparing Effect: Significantly lower doses are required to achieve equivalent or
superior immune responses or therapeutic effects compared to conventional mRNA,
reducing manufacturing costs and raw material challenges.

Durable Expression: Sustained protein expression over days to weeks is beneficial for
prolonged antigen presentation in cancer therapies and for maintaining drug efficacy
in chronic disease treatments.

Simplified Manufacturing: The smaller quantity of saRNA needed for a given
amount of drug simplifies the manufacturing process and facilitates scalability.



ARCT-154/KOSTAIVE® (developed by Arcturus Therapeutics and Meiji Seika Pharma),
approved in Japan and the EU, is the first COVID-19 vaccine leveraging saRNA
technology. Its demonstrated safety and efficacy enhance the credibility of the saRNA
platform.

Background & Context

mRNA technology dramatically accelerated vaccine development during the COVID-19
pandemic, showcasing its global potential. However, traditional mRNA vaccines posed
challenges such as requiring relatively high doses, needing frequent re-dosing, and
incurring high manufacturing costs. SaRNA technology has emerged as a next-
generation solution to these issues. By achieving more durable effects with lower doses,
saRNA is expected to find broad applications beyond infectious disease vaccines,
including cancer therapies, gene therapies, and treatments for autoimmune diseases.

Strategic Significance & Outlook

SaRNA is poised for rapid development as the next frontier in mRNA therapeutics due to
its high efficacy and efficiency. Future applications are expected to include enhanced
immune responses in cancer vaccines, gene therapies targeting the tumor
microenvironment, and long-term gene expression induction for central nervous system
and rare diseases. Combined with optimization of delivery systems like lipid
nanoparticles (LNPs), the therapeutic potential of saRNA is expected to expand further.
Continued evolution of saRNA technology will be a critical factor in shaping the future of
pharmaceuticals, providing patients with more effective and accessible innovative
treatments globally.

Source: https://www.trilinkbiotech.com/resources/blog/sarna-vs-mrna-why-self-amplifying-rna-is-
gaining-ground
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#31 Navigating the Intricacies of Bispecific Antibody
Design: Stability and Manufacturability Challenges
Explored

OVERVIEW

Prassanna Rao and Fränze Vorreiter detail the design strategies and challenges of

bispecific antibodies (BsAbs), which bind two distinct antigens simultaneously. BsAbs

are categorized into IgG-like and fragment-based classes, each presenting unique

trade-offs in stability and manufacturability. The article emphasizes the complex
molecular engineering required to ensure correct chain assembly and consistent

quality during expression and manufacturing, highlighting the need for advanced

solutions to bring these promising therapeutics to market.
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Key Findings: In-depth Analysis of Bispecific Antibody Design and Production

Challenges

An insightful article by Prassanna Rao and Fränze Vorreiter delves into the molecular
design strategies and inherent challenges associated with the development and
manufacturing of bispecific antibodies (BsAbs), which are engineered to simultaneously
bind two different antigens. This analysis underscores the critical importance of
complexity management and quality assurance for researchers and developers aiming to
bring this highly promising therapeutic modality to fruition.

Technical and Clinical Details: Trade-offs in IgG-like vs. Fragment-Based

Designs

Bispecific antibodies are broadly categorized into two structural classes. The first, 'IgG-
like' formats, resemble natural IgG antibodies, benefiting from a longer serum half-life
due to the presence of an Fc region, which also enables Fc effector functions. However,
the efficient assembly of the correct bispecific molecule from multiple distinct heavy and
light chains presents significant challenges in both expression system design and
manufacturing processes. The second class comprises smaller 'fragment-based' formats,
utilizing single-chain Fv (scFv) or Fab fragments. These molecules, being smaller than
IgG-like counterparts, may offer superior tissue penetration but generally have shorter
serum half-lives and are prone to renal clearance, potentially requiring more frequent
dosing. Furthermore, the design of linker regions connecting these fragments is crucial
for stability and immunogenicity. In both classes, achieving high yields of the desired
bispecific molecules with consistent quality and without aggregation necessitates
advanced molecular biology expertise and process engineering. Specifically,
sophisticated genetic engineering techniques are required to ensure precise pairing of
chains with different antigen-binding sites, often involving extensive trial and error.



Background and Industry Context: Surpassing Monoclonal Antibody
Limitations with Next-Generation Therapeutics

Traditional monoclonal antibodies have revolutionized medicine by offering high
specificity and affinity for single targets across numerous disease areas. However, in
complex disease environments such as the tumor microenvironment or conditions
involving multiple simultaneously active signaling pathways, a single-target approach
can be insufficient. Bispecific antibodies offer the potential for more potent therapeutic
effects or entirely novel mechanisms of action (e.g., T-cell redirection) by binding two
different targets simultaneously, such as a tumor antigen and an immune cell antigen.
This capability holds immense promise, particularly in cancer immunotherapy, and is
expected to provide new treatment options for challenging diseases like refractory
cancers and autoimmune disorders, where conventional therapies have limited efficacy.

Future Outlook: Optimized Design and Efficient Manufacturing as Keys to
Success

Despite the inherent complexities and challenges in their development, bispecific
antibodies possess vast therapeutic potential. Future success will hinge on the
exploration of more stable and manufacturable molecular formats, alongside further
optimization of expression systems and purification processes. Advances in in silico
design utilizing computational science and AI, high-throughput screening technologies,
and refined quality control strategies during manufacturing are anticipated to accelerate
the market entry of bispecific antibodies. These technological innovations are expected
to enable the delivery of safe and effective next-generation biopharmaceuticals to
patients worldwide.

Source: https://blog.genewiz.com/bispecific-antibodies-design-strategies-challenges?hs_amp=true
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#32 Beyond Vaccines: mRNA Technology Expands into
Personalized Cancer, Protein Replacement, and
Regenerative Medicine

OVERVIEW

mRNA technology is rapidly expanding beyond vaccines into new medical

applications, including personalized cancer vaccines, protein replacement therapies,

and regenerative medicine. Ongoing research is actively focused on improving

delivery mechanisms, particularly lipid nanoparticle (LNP) formulations for targeted
tissue delivery. However, scaling up manufacturing to support these broad

applications remains a significant challenge, with continued technological innovation

anticipated.
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Key Findings: mRNA Technology Diversifies Beyond Vaccines into Personalized

Cancer, Protein Replacement, and Regenerative Medicine

Following its success in COVID-19 vaccines, mRNA technology is now rapidly expanding
its applications beyond infectious diseases into a broader spectrum of medical fields. Key
areas of focus include personalized cancer vaccines, protein replacement therapies for
genetic disorders and deficiencies, and regenerative medicine aimed at repairing
damaged tissues. These advancements signify mRNA's potential to offer novel
therapeutic approaches for diseases that have been challenging to treat with
conventional methods.

Technical and Clinical Details: Targeted LNP Delivery and Manufacturing Scale-

Up Challenges

For mRNA technology to achieve widespread success in diverse medical applications,
efficient and safe delivery mechanisms are paramount. Active research is underway to
improve lipid nanoparticle (LNP) formulations to enable targeted tissue delivery. While
conventional LNPs primarily accumulate in the liver, new technologies involving surface
modifications and ligand conjugation are being developed to selectively deliver mRNA
to specific tissues or cell types. The goal is to maximize therapeutic efficacy while
minimizing off-target effects. For example, research is progressing on delivering mRNA
to cancer cells expressing specific receptors or inducing therapeutic protein expression in
particular organs. However, scaling up the manufacturing of these advanced LNP
formulations to clinical and commercial scales remains a significant hurdle. Production
costs, consistency in quality, and the optimization of complex manufacturing processes
are critical barriers to the widespread adoption of mRNA therapeutics.



Background and Industry Context: Pandemic-Accelerated mRNA Innovation

Although mRNA technology has been under investigation for decades, the COVID-19
pandemic dramatically accelerated its development and implementation. The mRNA
vaccines developed during the pandemic demonstrated rapid development capabilities
and high efficacy, showcasing the versatile potential of the mRNA platform to the world.
In response to this success, pharmaceutical companies and biotechnology firms are
making substantial investments in research and development to apply mRNA technology
to treat cancer, rare diseases, cardiovascular conditions, and autoimmune diseases.
Personalized medicine, particularly personalized cancer vaccines tailored to a patient's
specific tumor mutations, holds the potential to revolutionize cancer treatment
paradigms.

Future Outlook: Driving New Drug Creation Through Improved Delivery and

Manufacturing Efficiency

The continued advancement of mRNA technology will largely depend on innovations in
delivery technology and enhancements in manufacturing efficiency. The development of
tissue-specific LNPs and other nanocarriers will lead to safer and more effective mRNA
medicines. Furthermore, optimizing manufacturing processes through the integration of
AI and automation is expected to reduce costs, making these innovative therapies more
accessible to a larger patient population. mRNA technology is poised to play a central
role in future healthcare, offering new therapeutic options for a variety of diseases and
significantly improving patients' quality of life.
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#33 Exosome Drug Delivery and Personalized mRNA
Cancer Vaccines Emerge as Top Tech Trends for 2026,
Showing Promise in Clinical Trials

OVERVIEW

Today Tech Times reports that exosome drug delivery systems (DDS) and personalized

mRNA cancer vaccines are leading technology trends for 2026. Exosome DDS is the

focus of over 200 ongoing clinical trials, offering targeted drug delivery to diseased

cells. Personalized mRNA cancer vaccines, designed to train the immune system
against patient-specific tumor mutations, have shown promising results in trials for

pancreatic cancer and melanoma, indicating their potential as next-generation cancer

therapies.
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Key Findings: Exosome DDS and Personalized mRNA Cancer Vaccines Identified

as Leading Tech Trends for 2026, with Numerous Clinical Trials Underway

A report from Today Tech Times on the top technology trends for 2026 highlights
exosome drug delivery systems (DDS) and personalized mRNA cancer vaccines as
particularly significant advancements in the medical field. These technologies are
contributing to progress in targeted drug delivery and personalized medicine,
respectively, with their efficacy being validated through a growing number of clinical
trials.

Technical and Clinical Details: Exosome's Targeted Delivery Capabilities and

Personalized mRNA Vaccine Immunogenicity

Exosome DDS utilizes exosomes, nano-sized vesicles naturally secreted by cells, to
efficiently deliver therapeutic agents to specific diseased cells in the body with low
immunogenicity. According to the report, over 200 exosome-related clinical trials are
currently in progress, demonstrating their diverse application potential. Exosomes are
highly biocompatible and capable of crossing biological barriers, such as the blood-brain
barrier, making them promising for a wide range of diseases including cancer,
neurodegenerative disorders, and inflammatory conditions. Personalized mRNA cancer
vaccines, on the other hand, are designed based on the unique mutations (neoantigens)
present in an individual patient's tumor. These vaccines aim to induce a robust immune
response, training the patient's immune system to specifically recognize and eliminate
cancer cells. Clinical trials, particularly for pancreatic cancer and melanoma, have shown
promising results, indicating that these vaccines can suppress tumor progression and
improve patient prognosis. Synergistic effects with standard therapies are also
anticipated.



Background and Industry Context: Precision Medicine and AI Drive New DDS
and Therapies

Recent advancements in medical technology have significantly shifted towards precision
and personalized medicine. Cutting-edge technologies like artificial intelligence (AI) and
quantum computing are being integrated into the drug discovery process, accelerating
the identification of new therapeutic targets and the optimization of molecular designs.
Within this context, exosome DDS stands out as a promising technology capable of
overcoming the biocompatibility and targeting challenges faced by conventional
nanocarriers. Similarly, the rapid development of mRNA technology has greatly
advanced the realization of personalized cancer vaccines. The ability to develop tailored
therapeutics based on patient-derived genomic information represents a
groundbreaking leap in cancer treatment.

Future Outlook: Paradigm Shift in Treatment and Broader Disease Applications

Both exosome DDS and personalized mRNA cancer vaccines hold the potential to
profoundly transform medical paradigms in the coming years. Exosome technology's
applications are envisioned to extend beyond cancer and neurological disorders to
include autoimmune diseases and infectious disease treatments. Personalized mRNA
cancer vaccines, if their efficacy and safety are further established through additional
clinical trials, are expected to become a part of standard care for various cancer types.
Both technologies are anticipated to significantly improve human health and quality of
life by offering more effective, less toxic, and patient-centric therapies. Scaling up
manufacturing and improving cost-efficiency will be the next crucial steps for broad
dissemination of these innovative treatments.
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#34 World Economic Forum Names Exosome DDS and
Personalized mRNA Cancer Vaccines as Top Emerging
Technologies for 2026

OVERVIEW

The World Economic Forum's 'Top 10 Emerging Technologies of 2026' report details

exosome drug delivery systems (DDS) and personalized mRNA cancer vaccines as key

innovations. Exosome DDS leverages the body's natural nanoscale vesicles for drug

delivery across biological barriers, showing promise particularly in oncology and
neurology. Personalized mRNA cancer vaccines customize treatments based on

patient tumor genetics, alongside quantum simulation in drug discovery, are

expected to significantly impact future healthcare.
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Key Findings: Exosome DDS and Personalized mRNA Cancer Vaccines Named

Among World Economic Forum's Top Emerging Technologies for 2026

The 'Top 10 Emerging Technologies of 2026' report by the World Economic Forum
prominently features two groundbreaking innovations in the medical field: Exosome
Drug Delivery Systems (DDS) and Personalized mRNA Cancer Vaccines. These
technologies are poised to advance targeted drug delivery and personalized medicine,
offering new therapeutic approaches for numerous challenging diseases.

Technical and Clinical Details: Exosomes' Versatility and Personalized mRNA

Vaccines' Precision

Exosome DDS utilizes exosomes, natural nanoscale vesicles secreted by living cells, to
efficiently deliver therapeutic agents to specific sites within the body. Due to their
inherent biological properties, exosomes can relatively easily traverse biological barriers
like the blood-brain barrier, making them particularly promising for applications in
oncology (cancer treatment) and neurology (e.g., Alzheimer's disease, Parkinson's
disease), areas where drug delivery is notoriously difficult. Engineering exosomes to load
therapeutic molecules and precisely modify their surface allows for enhanced targeting
to specific cells or tissues. Personalized mRNA cancer vaccines, on the other hand, are
characterized by their customization based on an individual patient's tumor genetic
profile. By identifying mutated proteins (neoantigens) specifically expressed by the
patient's tumor cells and administering an mRNA vaccine containing this information,
the patient's immune system is guided to attack cancer cells. This approach holds the
potential to significantly improve the efficacy of cancer treatment and reduce side
effects, offering a more precise therapy compared to traditional chemotherapy or
radiation. The report also mentions AI and quantum simulations as tools accelerating
drug discovery, suggesting these technologies will fundamentally transform the
development of new therapeutics.



Background and Industry Context: The Advent of Precision Medicine and the
Importance of Technological Convergence

Global healthcare is transitioning from a one-size-fits-all approach to precision medicine
tailored to individual patient characteristics. Exosome DDS and personalized mRNA
cancer vaccines embody this trend towards precision medicine. Exosomes, due to their
biocompatibility and barrier-penetrating capabilities, offer potential solutions to
challenges that synthetic nanocarriers have struggled with. The rapid advancement of
mRNA technology, validated by the success of vaccines during the COVID-19 pandemic,
has enhanced the feasibility of personalized approaches in cancer treatment. Moreover,
the introduction of quantum simulation in drug discovery promises to significantly
shorten R&D timelines by enabling the prediction of complex molecular interactions and
facilitating the search for more efficient drug candidates. The convergence of these
technologies is injecting new vitality into the drug discovery and DDS fields.

Future Outlook: Therapeutic Innovation for Intractable Diseases and Challenges
for Widespread Adoption

Exosome DDS and personalized mRNA cancer vaccines are expected to revolutionize the
treatment of intractable cancers, neurodegenerative diseases, and autoimmune disorders
in the future. For exosomes, crucial developments include improving loading efficiency,
standardizing manufacturing processes, and scaling up production technologies. For
personalized mRNA cancer vaccines, more clinical trials are needed to accumulate long-
term efficacy and safety data. For these technologies to become widely adopted, cost
reduction and smooth regulatory approval processes are essential. By deepening
collaboration with AI and quantum technologies, accelerated development times and
improved success rates are anticipated, positioning these innovations to play a central
role in future healthcare.
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#35 Mapping AI Drug Discovery: Key Players Lead
Across Target Identification, Generative Design, and
Clinical Optimization

OVERVIEW

A new article maps the AI drug discovery landscape into four key layers: biological

target identification, generative molecule design, automated experimentation, and

clinical trial optimization. Recursion Pharmaceuticals and Exscientia are notable for

target identification, while Xaira Therapeutics and Iambic Therapeutics excel in
generative molecule design. The report indicates a strategic shift towards AI-driven

target identification, signaling AI's accelerating role across the entire drug discovery

pipeline for more efficient drug development.
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Key Findings: AI Drug Discovery Landscape Evolves Multilayered from Target

Identification to Clinical Trial Optimization

According to a comprehensive article mapping the current state of AI in drug discovery,
the field is structured across four primary layers—biological target identification,
generative molecule design, automated experimentation, and clinical trial optimization—
each experiencing significant innovation. Companies such as Recursion Pharmaceuticals
and Exscientia are leading in target identification, while Xaira Therapeutics and Iambic
Therapeutics are prominent in generative molecule design, illustrating how AI is
transforming the entire drug discovery pipeline.

Technical and Clinical Details: Specific AI Applications Across Each Layer

Distinct AI technologies are employed across the various layers of AI drug discovery.
Firstly, in **biological target identification**, AI leverages vast amounts of genomic,
proteomic, and disease-related data to pinpoint potential new proteins or pathways
responsible for diseases. Recursion Pharmaceuticals and Exscientia utilize machine
learning models to efficiently discover unexplored targets involved in pathologies,
thereby accelerating the initial stages of drug discovery. Secondly, in **generative
molecule design**, AI, particularly deep learning models, 'generates' novel molecular
structures with high affinity and selectivity for specific targets. Xaira Therapeutics and
Iambic Therapeutics employ generative AI models to design optimal drug candidate
compounds, significantly reducing the time and cost associated with synthesis. Thirdly,
**automated experimentation** (AI combined with robotics) accelerates experimental
processes such as high-throughput screening and cell assays, speeding up data
acquisition and analysis. This allows researchers to evaluate more compounds and
conditions more efficiently. Finally, in **clinical trial optimization**, AI assists in patient
stratification, selecting optimal trial sites, and real-time data monitoring, aiming to
increase the success rate and shorten the duration of clinical development.



Background and Industry Context: Limitations of Traditional Drug Discovery
and Expectations for AI

Traditional drug discovery processes have long been plagued by challenges such as
prolonged timelines, high costs, and low success rates. Identifying new therapeutic
targets and designing suitable molecules against them, in particular, has demanded
immense time and resources. The advancements in AI technology promise to resolve
these bottlenecks and dramatically enhance the efficiency of drug discovery. In an era
dominated by data-driven approaches, AI excels at analyzing complex biological data
and identifying patterns and correlations that are difficult for humans to discern.
Notably, AI has evolved from a mere data analysis tool into 'generative AI' capable of
autonomously generating hypotheses and designing new molecules, thereby amplifying
its impact on the drug discovery sector. This shift is expected to improve both the quality
and speed of the drug discovery pipeline.

Future Outlook: Further Integration and Widespread Adoption of AI-Driven
Drug Discovery

In the future, AI drug discovery is expected to become even more deeply integrated
across all layers of the research and development process, with a growing number of
companies adopting AI technologies. Particularly, AI-driven target identification and
generative molecule design are anticipated to be major drivers in significantly improving
the success rates of early-stage drug discovery. Furthermore, the convergence of AI,
robotics, and cloud computing may lead to the realization of 'autonomous laboratories,'
where the entire process from experimentation to data analysis and molecular design is
fully automated. This is expected to further shorten the new drug development cycle,
allowing innovative medicines for previously untreatable diseases to reach patients more
quickly. Enhanced collaboration with regulatory authorities will also be crucial to ensure
the reliability and transparency of AI-designed drugs in the approval process.
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#36 Dove Medical Press Reviews Exosome-Inspired
Nanocarriers: Next-Gen Drug Delivery for Cancer
Therapy

OVERVIEW

Dove Medical Press published a review on exosomes as next-generation bio-derived

drug delivery systems for cancer therapy. The review emphasizes exosomes' natural

ability to cross biological barriers and their favorable immune tolerance. It details

engineering strategies for loading therapeutic molecules and surface modification for
precise targeting, while also addressing challenges like loading efficiency and

potential mild inflammatory responses. This research heralds new frontiers in cancer

treatment.
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Key Findings: Exosomes Highlighted as Next-Generation Bio-Derived Drug

Delivery Systems for Cancer Therapy

A review published by Dove Medical Press focuses on exosomes as an innovative drug
delivery system for cancer therapy. This review emphasizes the inherent capabilities of
exosomes to effectively traverse biological barriers and their favorable tolerability by the
immune system, suggesting their potential as the foundation for next-generation drug
delivery systems. This points to a possibility of overcoming the challenges faced by
traditional synthetic nanocarriers and enhancing the efficacy of cancer treatment.

Technical and Clinical Details: Exosome Engineering and Targeting Strategies

Exosomes are lipid bilayer vesicles, approximately 30-150 nm in size, naturally secreted
by cells, playing a role in carrying intercellular messengers such as nucleic acids, proteins,
and lipids. The review details engineering strategies for utilizing exosomes as drug
carriers in cancer therapy. Key strategies include:

Loading Therapeutic Molecules: Techniques for loading therapeutic molecules like
small molecular drugs, nucleic acids (siRNA, miRNA, mRNA), and proteins into the
interior of exosomes (e.g., electroporation, sonication, incubation methods).

Precise Targeting: Modifying the exosome surface with specific ligands (e.g.,
antibodies, peptides, aptamers) to bind to specific receptors on cancer cells, thereby
selectively delivering drugs. This approach can minimize side effects on healthy
tissues while increasing drug concentration in tumor tissues.

However, exosome-based DDS also faces several challenges. These include improving
the loading efficiency of therapeutic molecules, achieving large-scale production and
standardization of exosomes, and optimizing their uniform distribution and clearance
profiles in vivo. Furthermore, some studies suggest that exosomes may induce mild
inflammatory responses, necessitating further evaluation of their safety profiles.



Background and Industry Context: Limitations of Traditional DDS and
Expectations for Exosomes

Drug delivery in cancer therapy has always been a significant challenge. Conventional
chemotherapeutic agents often damage healthy cells in addition to cancer cells, leading
to severe side effects. Existing nanocarriers also face limitations such as rapid clearance
by the immune system, biocompatibility issues, and insufficient penetration into tumor
tissues. Exosomes are emerging as 'smart nanocarriers' with the potential to overcome
these challenges. Being biologically derived, they generally exhibit low immunogenicity
and excellent biocompatibility. Their nanoscale size and surface properties also
contribute to high penetration into tumor tissues and the potential to control drug
release within the tumor microenvironment.

Future Outlook: Personalization of Cancer Therapy and Combination
Approaches

Exosome-based DDS is expected to play a crucial role in advancing the personalization
of cancer therapy and developing more effective, less toxic treatments. Future research
will focus on further refining exosome bioengineering techniques, enhancing loading
efficiency and stability, and developing large-scale, cost-effective manufacturing
processes. Additionally, combination therapeutic approaches are being explored, where
exosomes are combined with other therapeutic modalities (e.g., immunotherapy, gene
therapy) to achieve synergistic anti-cancer effects. This holds the potential to create new
treatment strategies that significantly improve prognosis and quality of life for cancer
patients.

Source: #

Collected: July 31, 2026 | Automated Research System (Gemini API)



#37 Sanofi Unveils 'Dual-Targeting Library 2.0' to
Accelerate Novel Bispecific Therapeutic Design

OVERVIEW

Sanofi has announced its innovative 'Dual-Targeting Library (DTL) 2.0' approach for

designing novel bispecific therapeutics. This strategy combines monospecific

antibodies and nanobodies to build extensive bispecific molecule libraries, which are

then evaluated in disease-relevant biological systems. DTL 2.0 aims to discover

unpredictable, novel bispecific combinations through a data-driven approach,

fostering the creation of more effective treatments for intractable diseases.
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Key Findings: Sanofi Launches 'Dual-Targeting Library 2.0' to Accelerate

Bispecific Therapeutic Development

French pharmaceutical giant Sanofi has announced its 'Dual-Targeting Library (DTL) 2.0'
approach, a groundbreaking strategy poised to revolutionize the design of novel
bispecific therapeutics. This data-driven platform aims to discover unpredictable, novel
bispecific molecules that could not be found by conventional screening methods, by
combining different binding modules like monospecific antibodies and nanobodies. The
goal is to advance these molecules into the development pipeline, accelerating the
creation of highly functional biological drugs that can simultaneously act on multiple
disease targets.

Technical and Clinical Details: Comprehensive Library Construction through

Monospecific Antibody and Nanobody Fusion

The core of the DTL 2.0 approach lies in its ability to efficiently construct and evaluate
highly diverse libraries of bispecific molecules. Specifically, this strategy incorporates the
following key elements:

Combination of Binding Modules: It utilizes established monospecific antibodies
(e.g., monoclonal antibodies binding to disease-related proteins) and 'nanobodies'
(single-domain antibodies derived from camelids) which are small and possess high
affinity. Nanobodies, due to their small size, offer advantages in accessing complex
target spaces and enhancing the structural flexibility of bispecific molecules.

Construction of Large-Scale Libraries: These diverse binding modules are combined
via various linkers to generate an enormous number of potential bispecific molecules.
This library is constructed using computational biology and high-throughput cloning
techniques, covering a broad chemical space.

Evaluation in Disease-Relevant Biological Systems: The constructed libraries are
evaluated not just through in vitro binding assays, but also using cell-based assays
and complex biological systems that faithfully mimic disease pathophysiology. This
enables early identification of functional activity, specificity, cytotoxicity, and off-
target effects of candidate molecules.



This data-driven approach leverages AI and machine learning to analyze screening
results and identify optimal molecular design patterns, thereby efficiently narrowing
down the most promising candidates for development.

Background and Industry Context: Addressing Complex Disease Pathways and
Advancing Personalized Medicine

Many diseases, particularly cancers and autoimmune disorders, involve complex
biological pathways that cannot be adequately addressed by inhibiting a single
therapeutic target. Bispecific antibodies offer the potential for more potent therapeutic
effects or entirely novel mechanisms of action (e.g., T-cell redirection) by simultaneously
acting on two different targets (e.g., an antigen on cancer cells and an activation
receptor on immune cells). Platforms like Sanofi's DTL 2.0 are designed to meet this
need, aiming for therapeutic effects that were unattainable with conventional
monoclonal antibodies. This represents a significant step towards advancing
personalized medicine and enabling more precise interventions into the complex
underlying mechanisms of diseases.

Future Outlook: Strengthening New Drug Pipeline and Enhancing
Competitiveness

Sanofi's DTL 2.0 approach is expected to significantly strengthen its bispecific antibody
pipeline and enhance its competitive edge. Novel molecules emerging from this platform
could become new treatment options across a wide range of disease areas, including
cancer, immune disorders, and infectious diseases. The future outlook will focus on these
lead molecules progressing into preclinical and clinical trials, validating their therapeutic
value. Furthermore, such innovative design and screening technologies are likely to
accelerate the overall bispecific antibody development race within the pharmaceutical
industry, contributing to the rapid market introduction of better therapeutics for
patients.
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#38 Semaglutide More Than Doubles MASH Resolution
Likelihood in Meta-Analysis, Stabilizing Fibrosis

OVERVIEW

A systematic review and meta-analysis published in Medicine reveals that the GLP-1

receptor agonist semaglutide more than doubles the likelihood of MASH (metabolic

dysfunction-associated steatohepatitis) resolution without worsening fibrosis. The

study integrated results from four randomized controlled trials involving

approximately 1500 participants, also reporting significant weight loss with

semaglutide. This strongly supports the potential of GLP-1 receptor agonists as a new

therapeutic option for MASH patients.
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Key Findings: Semaglutide More Than Doubles the Likelihood of MASH

Resolution Without Worsening Fibrosis

The GLP-1 receptor agonist (GLP-1RA) semaglutide has shown groundbreaking efficacy
in the treatment of metabolic dysfunction-associated steatohepatitis (MASH, formerly
NASH), according to a systematic review and meta-analysis published in Medicine. This
large-scale analysis demonstrates that semaglutide more than doubles the likelihood of
histological improvement in MASH, specifically disease resolution, without causing a
worsening of fibrosis. This presents a new therapeutic paradigm for MASH, a disease
with high unmet medical needs.

Technical and Clinical Details: Efficacy and Weight Loss Based on Data from

Approximately 1500 Patients

This systematic review and meta-analysis integrated results from four randomized
controlled trials (RCTs) involving approximately 1500 MASH patients. The core finding of
the analysis was that the semaglutide treatment group achieved a significantly higher
rate of MASH resolution without worsening of fibrosis compared to the placebo group.
Specifically, the data indicating a more than twofold increase in the likelihood of
resolution provides statistically very strong evidence. Semaglutide's primary mechanism
of action involves activating the GLP-1 receptor to promote glucose-dependent insulin
secretion, suppress glucagon secretion, delay gastric emptying, and reduce appetite
leading to weight loss. This meta-analysis also reported significant weight loss with
semaglutide, and considering the importance of obesity and insulin resistance in MASH
pathogenesis, this weight loss effect is believed to contribute to histological
improvement in the liver. Regarding the safety profile, gastrointestinal side effects (e.g.,
nausea, vomiting, diarrhea) commonly observed with GLP-1RAs were reported, but
overall, they were shown to be within an acceptable range.



Background and Industry Context: Unmet Medical Needs in MASH Treatment

MASH is a progressive fatty liver disease characterized by liver inflammation and cell
damage, which can progress to cirrhosis, liver failure, and hepatocellular carcinoma. With
the global rise in obesity and type 2 diabetes, the prevalence of MASH has also surged,
yet specific FDA-approved treatments are currently limited. While lifestyle modifications
(diet and exercise) are fundamental management strategies, sustained efficacy is
challenging for many patients. Consequently, there is a very high unmet medical need
for effective and safe pharmacological treatments. GLP-1RAs are widely used for the
treatment of obesity and type 2 diabetes, and their effectiveness in improving these
comorbid conditions in MASH patients had led to expectations for their application in
MASH treatment. This meta-analysis provides strong clinical evidence supporting these
expectations.

Future Outlook: GLP-1RAs as a Central Option for MASH Treatment

The results showing that semaglutide more than doubles the likelihood of MASH
resolution will profoundly change the future of MASH treatment. GLP-1RAs, particularly
semaglutide, are highly likely to become one of the central pharmacological treatment
options for MASH patients. In the future, larger Phase 3 clinical trials, comparative
studies with other GLP-1RAs, and long-term efficacy and safety evaluations across
various MASH stages will be crucial. Furthermore, early intervention in MASH treatment
and combination therapies with agents having different mechanisms of action are also
being considered, which are expected to open pathways to significantly suppress liver
fibrosis progression due to MASH, prevent progression to cirrhosis, and dramatically
improve patients' quality of life and prognosis.
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#39 Bambusa Therapeutics' Bispecific Antibody BBT001
Achieves Rapid, Durable Itch Relief and AD
Improvement in Phase 1 Atopic Dermatitis Trial

OVERVIEW

Preliminary Phase 1 clinical data for Bambusa Therapeutics' bispecific antibody

BBT001 shows rapid and sustained improvement in disease severity and pruritus in

moderate-to-severe atopic dermatitis (AD) patients. Designed to dual-target IL-4Rα

and IL-31, BBT001 demonstrated sustained suppression of type 2 inflammatory
biomarkers, a favorable safety profile, and pharmacokinetic data supporting extended

dosing intervals. This highlights BBT001's significant potential as a new therapeutic

option for AD patients.
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Key Findings: Bambusa Therapeutics' Bispecific Antibody BBT001 Shows

Promising Early Phase 1 Results in Atopic Dermatitis, Achieving Rapid Itch
Relief and Disease Improvement

Preliminary Phase 1 clinical trial data for Bambusa Therapeutics' investigational bispecific
antibody, BBT001, has shown highly promising early results in patients with moderate-
to-severe atopic dermatitis (AD). This data clearly indicates that BBT001 delivers rapid
and sustained improvement in both disease severity and pruritus (itch), holding the
potential to offer a new treatment option for atopic dermatitis.

Technical and Clinical Details: Dual Targeting of IL-4Rα and IL-31 for Type 2
Inflammation Suppression

BBT001 is an intricately designed bispecific antibody engineered to simultaneously target
two key cytokine pathways central to the pathophysiology of atopic dermatitis:
interleukin-4 receptor alpha (IL-4Rα) and interleukin-31 (IL-31). IL-4Rα is essential for
signaling of both IL-4 and IL-13, major mediators of type 2 inflammation, while IL-31 is a
critical cytokine known to cause severe itching in AD. By concurrently inhibiting both,
BBT001 achieves sustained suppression of type 2 inflammatory biomarkers (e.g., TARC
and IgE), thereby effectively reducing both skin inflammation and pruritus.

Preliminary data from the Phase 1 trial confirmed the following points:

Rapid and Sustained Improvement in Disease Severity and Pruritus: Patients
reported significant improvement in symptoms after administration, and the effects
were durable.

Favorable Safety Profile: The incidence of adverse events was low, and no serious
adverse events were reported. This is an extremely critical factor for a new biologic
drug.

Advantageous Pharmacokinetic Data: Pharmacokinetic analysis showed that
BBT001 exhibited a profile supporting extended dosing intervals. This represents a
significant advantage in reducing the patient's treatment burden and improving
adherence.

These data suggest that BBT001 approaches the pathology of atopic dermatitis from
multiple angles, potentially delivering powerful therapeutic effects.



Background and Industry Context: High Unmet Medical Needs in Intractable
Atopic Dermatitis

Atopic dermatitis is a chronic inflammatory skin disease affecting hundreds of millions
worldwide, causing severe itching, sleep disturbances, psychological distress, and
reduced quality of life in severe cases. Existing treatments include topical steroids,
immunosuppressants, and more recently, JAK inhibitors and single-target biologics, but
not all patients achieve sufficient efficacy, and there are concerns about safety and long-
term use. Particularly for patients with moderate-to-severe atopic dermatitis, there is a
high unmet medical need for more effective and safer new treatment options. Bispecific
antibodies like BBT001, which act on multiple inflammatory pathways simultaneously, are
considered a promising approach to address this unmet need.

Future Outlook: Progression to Phase 2 and Expectations for Market Entry

The positive preliminary results from the Phase 1 trial of BBT001 strongly suggest that
this drug could play a significant role in future atopic dermatitis treatment. Bambusa
Therapeutics will likely advance rapidly to larger Phase 2 clinical trials based on these
data. If BBT001's efficacy and safety are further confirmed in Phase 2 and 3 trials, it is
expected to be launched as a new, more effective, and convenient injectable therapeutic
for atopic dermatitis patients. This has the potential to dramatically improve the quality
of life for AD patients and significantly impact the existing treatment market.
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#40 Imperial College Develops Prostate-Targeted
mRNA Nanogels, Overcoming Liver Accumulation in
Cancer Therapy

OVERVIEW

Researchers at Imperial College London have developed prostate-targeted

degradable polymer nanogels for mRNA delivery in prostate cancer treatment. This

innovation overcomes the challenge of tissue-specific mRNA delivery, where

conventional lipid nanoparticles tend to accumulate in the liver. The nanogels are
designed to protect mRNA cargo in circulation, degrade within cancer cells to release

mRNA, and suppress tumor growth, paving the way for more effective and safer gene

therapy approaches for prostate cancer.

Published July 27, 2026  Imperial College London  UK
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Key Findings: Imperial College Develops Prostate-Targeted mRNA Nanogels to

Solve Liver Accumulation Issue

A research team at Imperial College London has developed innovative prostate-targeted
degradable polymer nanogels as an mRNA delivery system specifically for prostate
cancer treatment. This breakthrough overcomes the long-standing challenge of liver
accumulation commonly observed with conventional lipid nanoparticle (LNP)-based
mRNA delivery, enabling selective mRNA delivery to specific tissues. This new nanogel
system is expected to facilitate targeted gene therapy for tumors, contributing to
improved therapeutic efficacy and reduced side effects.

Technical and Clinical Details: Precise mRNA Release Through Circulatory

Protection and Intratumoral Degradation

The newly developed prostate-targeted degradable polymer nanogels are based on the
following key functions and design principles:

Protection of mRNA in Circulation: mRNA is unstable in vivo and easily degraded,
so the nanogels play a crucial role in protecting the mRNA cargo during circulation.
This ensures the stability of mRNA until it reaches the target tissue.

Prostate Cancer-Specific Targeting: The surface of the nanogels is modified with
ligands that specifically bind to receptors expressed on prostate cancer cells. This
enables the nanogels to selectively accumulate in prostate cancer tissue via systemic
circulation.

Intratumoral Degradation and mRNA Release: The nanogels are designed to
degrade under specific conditions within cancer cells or in the tumor
microenvironment (e.g., low pH or presence of specific enzymes). This degradation
effectively releases mRNA, which is then translated within cancer cells to express the
desired protein, exerting its effect of suppressing tumor growth.



Traditional LNPs, due to their physicochemical properties, tend to accumulate
predominantly in the liver when administered systemically, making it difficult to deliver
mRNA to specific tissues other than the liver. This nanogel technology addresses this
challenge by meticulously designing polymer materials and surface modifications to
achieve high selectivity for the prostate. This precise targeting and controlled release
hold the potential to significantly improve the safety and efficacy of mRNA therapeutics.

Background and Industry Context: New Hope for Prostate Cancer Treatment
and Evolution of DDS

Prostate cancer is one of the most common cancers in men, and treatment options can
be limited in advanced cases. Existing treatments include surgery, radiation therapy,
hormone therapy, and chemotherapy, but these often come with side effects and issues
of treatment resistance. mRNA-based gene therapy is expected to offer a new, more
effective therapeutic approach for prostate cancer by targeting specific tumor-related
genes or activating immune responses. However, efficient and safe mRNA delivery to
target tissues has been a major challenge. This research from Imperial College
symbolizes an innovation in drug delivery systems (DDS) to solve this challenge, bringing
new hope to prostate cancer patients. It represents a significant step towards realizing
more precise cancer treatments.

Future Outlook: Clinical Applications and Expansion to Diverse Diseases

The development of these prostate-targeted mRNA nanogels expands the potential for
mRNA-based gene therapy to be applied to cancers in organs other than the liver.
Future prospects include further evaluation of efficacy and safety in preclinical stages,
and ultimately, progression to clinical trials. This nanogel technology may have broad
applicability, not only for prostate cancer but also for developing mRNA therapeutics
targeting other specific solid tumors or specific organs outside the liver. If this
technology is commercialized, it is expected to lead to more effective cancer treatments
with fewer side effects, significantly improving patient prognosis and quality of life.
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#41 bioRxiv Preprint: Novel 'Post-Loading' Strategy for
RNA into Empty Lipid Nanoparticles Solves Cold Chain
Challenges

OVERVIEW

A bioRxiv preprint introduces a novel 'post-loading' strategy for RNA into lipid

nanoparticle (LNP) carriers. This method allows empty LNPs to be manufactured and

stored separately, with RNA loaded just prior to administration. The technology aims

to overcome traditional mRNA-LNP cold chain storage limitations, improving vaccine
access and adaptability to new mRNA sequences. Post-loaded LNPs demonstrated

equivalent intracellular delivery efficiency and internal structure to conventional co-

precipitation LNPs, potentially revolutionizing mRNA medicine logistics and

accessibility.

Published July 23, 2026  bioRxiv  USA
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Key Findings: New 'Post-Loading' Strategy for RNA into LNPs Addresses

Storage and Accessibility Challenges for mRNA Medicines

A preprint article published on bioRxiv proposes an innovative 'post-loading' strategy for
incorporating RNA into lipid nanoparticle (LNP) carriers. This groundbreaking method
allows for the pre-manufacture and separate storage of empty LNPs, with RNA loaded
just prior to use. This technology holds the potential to solve the long-standing
challenge of cold chain storage for mRNA medicines, dramatically improving global
access to vaccines and gene therapies.

Technical and Clinical Details: Manufacturing and Storing Empty LNPs, and

Just-in-Time RNA Loading

Traditional mRNA-LNP formulations are typically manufactured using co-precipitation
methods, where mRNA and lipid nanoparticles are formed simultaneously. The resulting
complexes require ultra-cold storage (cold chain) to maintain mRNA stability. However,
these cold chain requirements have been a significant barrier to distribution and
accessibility, particularly in developing countries. The proposed 'post-loading' strategy
involves the following processes:

Manufacturing and Storage of Empty LNPs: First, empty LNPs, which do not
contain RNA, are manufactured. These empty LNPs are expected to be relatively
stable and suitable for long-term storage under refrigerated or ambient conditions.
This would significantly reduce logistics costs and infrastructure burden.

Just-in-Time RNA Loading: At the point of care, the stored empty LNPs are loaded
with the desired mRNA sequence. This process is designed to be rapid and simple,
allowing for flexible responses in medical settings.

The preprint demonstrated experimentally that post-loaded LNPs exhibited 'equivalent
intracellular delivery efficiency and internal structure' compared to LNPs manufactured
by the conventional co-precipitation method. This suggests that the new method can
solve storage and distribution challenges without compromising drug efficacy. The
success of the post-loading technology relies on precise engineering of LNP composition
and the loading process, considering many complex factors related to mRNA medicine
stability, efficacy, and safety.



Background and Industry Context: Cold Chain Barrier to Global Deployment of
mRNA Medicines

mRNA medicines gained global attention for their rapid development capabilities and
high efficacy during the COVID-19 pandemic. However, the distribution of mRNA-LNP
vaccines heavily relied on cold chains requiring ultra-low temperature storage and
transport, which restricted access, particularly in low- and middle-income countries. The
post-loading strategy could be a crucial solution to break down this cold chain barrier
and deliver mRNA medicines to a wider range of regions. Furthermore, the flexibility to
rapidly change mRNA sequences and load them into existing LNP carriers during
emergencies or outbreaks of new pathogens is a significant advantage.Future Outlook:
Contribution to Global Health and Widespread Adoption of mRNA Medicines

The RNA post-loading technology into LNPs holds the potential to fundamentally
transform the future of mRNA medicines. If this technology is further refined and
becomes applicable for large-scale production, global distribution of mRNA vaccines and
gene therapies will become significantly easier, contributing to life-saving interventions,
especially in regions with limited medical resources. Future research will focus on further
validating the long-term stability of post-loaded LNPs, scaling up manufacturing
processes, and their applicability to diverse mRNA payloads. This technology is expected
to play a crucial role in accelerating pandemic responses, expanding access to rare
disease treatments, and realizing personalized medicine.

Source: https://sciety.org/articles/activity/10.64898/2026.07.20.738792
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#42 GLP-1 Review Finds Strongest Signals for GI
Adverse Events, Hints at Reduced Infection/Respiratory
Risk

OVERVIEW

A systematic review and meta-analysis published in JAMA Network Open found that

GLP-1 receptor agonists (GLP-1 RAs) consistently increase gastrointestinal side effects

like nausea, vomiting, and diarrhea. While limited evidence was found for benefits

beyond established cardiometabolic effects, promising signals for reduced risk of
serious infections and respiratory diseases were identified. This highlights the

importance of detailed understanding of GLP-1 RA safety profiles when considering

broad indications.

Published July 29, 2026  GI and Hepatology News  USA
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Key Findings: GLP-1 Receptor Agonists Increase Gastrointestinal Adverse

Events, But Show Promising Signals for Reducing Risk of Some Serious Diseases

A systematic review and meta-analysis published in JAMA Network Open revealed that
the use of GLP-1 receptor agonists (GLP-1 RAs) consistently increases gastrointestinal
side effects such as nausea, vomiting, and diarrhea. This finding is crucial for
understanding the broader safety profile of GLP-1 RAs beyond their established
cardiometabolic benefits. Simultaneously, the analysis identified promising signals
suggesting that GLP-1 RAs may reduce the risk of serious infections and respiratory
diseases, indicating potential therapeutic benefits beyond conventional expectations.

Technical and Clinical Details: Clear Increase in GI Side Effects Based on Data

from Approximately 200,000 Patients

This extensive systematic review and meta-analysis integrated data from multiple
randomized controlled trials (RCTs) evaluating GLP-1 RAs, encompassing approximately
200,000 patients. The analysis provides robust evidence, with key findings including:

Increased Gastrointestinal Adverse Events: Nausea, vomiting, and diarrhea are the
most common side effects of GLP-1 RAs, and a clear increase was confirmed in this
meta-analysis. These side effects typically appear at the start of treatment and tend to
subside over time, but can sometimes lead to treatment discontinuation. This is
attributed to the widespread expression of GLP-1 receptors in the gastrointestinal
tract.

Limited Evidence for Benefits Beyond Established Cardiometabolic Effects: GLP-1
RAs have established efficacy in glycemic control and reducing cardiovascular disease
risk in patients with type 2 diabetes. However, the current review found only limited
evidence for broad benefits in other specific conditions beyond these primary
indications.

Promising Signals for Reduced Risk of Serious Infections and Respiratory
Diseases: As an unexpected finding, signals suggesting that GLP-1 RA use may
reduce the risk of serious infections and respiratory diseases were identified. This
indicates a potential involvement of the GLP-1 receptor pathway in
immunomodulation and anti-inflammatory effects, warranting further detailed
investigation.



This analysis provides important information for evaluating the balance of benefits and
risks of GLP-1 RAs and for developing individualized treatment strategies for patients.

Background and Industry Context: Expanding GLP-1 RA Market and
Importance of Safety Assessment

GLP-1 RAs are widely used as treatments for type 2 diabetes and have rapidly expanded
their market as obesity drugs in recent years. Their powerful weight loss and
cardiovascular protective effects have led to a continuous increase in prescriptions
worldwide. With such market expansion, it becomes crucial to comprehensively
understand the drug's safety profile and accurately assess risks and benefits during long-
term use. Especially as expansion to new indications is being considered, a full
understanding of side effects is indispensable for regulatory approval processes and
physicians' prescribing decisions.

Future Outlook: Elucidating New Mechanisms of Action and Contributing to
Personalized Medicine

GLP-1 RAs will continue to be significant in the pharmaceutical market due to their
therapeutic efficacy. While research on managing gastrointestinal side effects and long-
term tolerability will continue, unexpected promising signals such as reduced risk of
serious infections and respiratory diseases hold the potential to elucidate new biological
roles of the GLP-1 receptor pathway. This discovery could open new application areas for
GLP-1 RAs and drive personalized medicine for specific patient populations. In the future,
this information is expected to be integrated into GLP-1 RA prescribing guidelines,
leading to optimal treatment choices based on patient characteristics and risks.
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#43 ARNT Molecular Glue Degrader NEO-811 Initiates
Phase 1/2 First-in-Human Study for Unresectable Clear
Cell Renal Cell Carcinoma

OVERVIEW

The NEO-811-101 study has commenced as an open-label, first-in-human, Phase 1/2

dose-escalation and expansion study of the ARNT molecular glue degrader, NEO-811.

Targeting patients with locally advanced or metastatic unresectable clear cell renal cell

carcinoma, NEO-811 will initially be evaluated as a monotherapy. This marks a
significant advance in molecular glue degrader research for clear cell renal cell

carcinoma, a challenging cancer type, exploring NEO-811's potential as a promising

therapeutic option.

Published July 23, 2026  Medical Oncology and Hematology  Global
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Key Findings: ARNT Molecular Glue Degrader NEO-811 Commences Phase 1/2

First-in-Human Study for Unresectable Clear Cell Renal Cell Carcinoma Patients

An open-label, first-in-human (FiH), Phase 1/2 dose-escalation and expansion study
(NEO-811-101) of NEO-811, an ARNT molecular glue degrader, has been initiated for
patients with locally advanced or metastatic unresectable clear cell renal cell carcinoma
(ccRCC). This study represents a crucial step in exploring the potential of this innovative
molecular glue degrader modality to provide an effective therapeutic option for
challenging cancer types like ccRCC, which have historically been difficult to treat.

Technical and Clinical Details: Mechanism of ARNT Molecular Glue Degrader

and Study Design

NEO-811 is a molecular glue degrader that targets ARNT (Aryl Hydrocarbon Receptor
Nuclear Translocator), a transcription factor. Molecular glues induce ubiquitination of a
target protein (in this case, ARNT) by bringing two otherwise non-interacting proteins
(ARNT and an E3 ubiquitin ligase) into close proximity, thereby promoting its
degradation by the proteasome. ARNT is a critical transcription factor involved in
hypoxia response and cancer cell proliferation and survival, playing an important role in
ccRCC pathogenesis. Therefore, degrading ARNT represents a novel strategy to inhibit
cancer cell growth and exert anti-tumor effects.

The NEO-811-101 study comprises two phases:

Phase 1 (Dose Escalation): A small number of patients receive NEO-811 starting at
low doses, with doses gradually increased to evaluate safety, tolerability,
pharmacokinetics (PK), and pharmacodynamics (PD). The primary objective is to
determine the maximum tolerated dose (MTD) and recommended Phase 2 dose
(RP2D).

Phase 2 (Dose Expansion): NEO-811 is administered at the RP2D to a larger cohort
of patients to evaluate preliminary efficacy signals.

In this study, NEO-811 will initially be evaluated as a monotherapy. This is a vital step to
understand the standalone effect of a molecular glue degrader for a specific cancer type.
The trial targets patients with advanced or metastatic unresectable clear cell renal cell
carcinoma, who often show resistance to existing therapies.



Background and Industry Context: Unmet Medical Needs in Renal Cell
Carcinoma and the Rise of Targeted Protein Degradation

Clear cell renal cell carcinoma (ccRCC) is the most common subtype of renal cell
carcinoma, and in its advanced stages, it carries a poor prognosis with high unmet
medical needs. While existing targeted therapies and immunotherapies have brought
advancements, many patients acquire treatment resistance, necessitating further
therapeutic options. Targeted Protein Degradation (TPD), through modalities like
PROTACs and molecular glues, is a novel drug discovery paradigm that exerts therapeutic
effects by degrading specific proteins. TPD holds the potential to revolutionize cancer
treatment by enabling approaches to 'undruggable' targets that are difficult to inhibit
enzymatically. Research into molecular glue degraders like NEO-811 expands the
diversity and potential of this TPD field.

Future Outlook: The Role of Molecular Glue Degraders in ccRCC Treatment

The progress of the NEO-811 Phase 1/2 study holds significant implications for
establishing the role of molecular glue degraders in clear cell renal cell carcinoma
treatment. If NEO-811 demonstrates a favorable safety profile and promising efficacy
signals, it will be developed as a new therapeutic option for ccRCC patients, either as a
monotherapy or as part of combination therapy. The future outlook involves
transitioning to larger clinical trials based on the study results, to validate whether this
innovative approach can improve patients' quality of life and survival. Molecular glue
degraders hold the potential to open new frontiers in precision medicine for cancer
treatment.
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#44 First-in-Class EGFR-HER3 Bispecific ADC Iza-Bren
Achieves 48.1% ORR in Phase Ib for Extensive-Stage
Small Cell Lung Cancer

OVERVIEW

Results from a Phase Ib study of Izalontamab Brengitecan (Iza-Bren), the first-in-class

EGFR-HER3 bispecific antibody-drug conjugate (ADC) for extensive-stage small cell

lung cancer (SCLC), have been announced. The study showed promising anti-tumor

activity with an objective response rate (ORR) of 48.1% and a progression-free
survival (PFS) of 4.1 months. Comprised of a bispecific IgG1 backbone linked to a

topoisomerase I inhibitor payload via a cleavable linker, Iza-Bren strongly suggests

potential as a new therapeutic option for challenging SCLC.

Published July 24, 2026  ASCO Publications  USA
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Key Findings: First-in-Class EGFR-HER3 Bispecific ADC Iza-Bren Achieves 48.1%

ORR in Phase Ib for Extensive-Stage Small Cell Lung Cancer

Results from a Phase Ib clinical study of Izalontamab Brengitecan (Iza-Bren), the first-in-
class EGFR-HER3 bispecific antibody-drug conjugate (ADC) for patients with extensive-
stage small cell lung cancer (SCLC), have been announced. This groundbreaking study
demonstrated an impressive objective response rate (ORR) of 48.1% and a median
progression-free survival (PFS) of 4.1 months in notoriously difficult-to-treat SCLC,
strongly suggesting its potential to usher in a new therapeutic paradigm for SCLC
treatment.

Technical and Clinical Details: Bispecific ADC Design and Efficacy in SCLC

Patients

Iza-Bren is an intricately designed ADC with the following characteristics:

Bispecific IgG1 Backbone: It is designed as a bispecific antibody to simultaneously
target two receptors crucial for cancer cell proliferation and survival: Epidermal
Growth Factor Receptor (EGFR) and HER3. Both EGFR and HER3 are often highly
expressed on the cell surface of small cell lung cancer, and dual targeting is expected
to lead to a more potent anti-tumor effect.

Cleavable Linker: The topoisomerase I inhibitor payload (therapeutic drug) is
conjugated to the antibody via a cleavable linker. This linker is designed to be cleaved
under specific enzymatic or pH conditions once the ADC internalizes into the cancer
cell, effectively releasing the therapeutic drug within the cell.

Topoisomerase I Inhibitor Payload: By inhibiting topoisomerase I, an enzyme
essential for DNA replication and repair, the drug induces DNA damage and
promotes apoptosis (programmed cell death) in cancer cells.



In the Phase Ib study, a total of 52 patients with extensive-stage SCLC were enrolled and
received Iza-Bren as a monotherapy. Key endpoints included safety, pharmacokinetics,
and preliminary efficacy. The high ORR of 48.1% suggests that this treatment holds
significant clinical relevance for SCLC patients who are resistant to existing therapies. A
median PFS of 4.1 months is a promising result, considering the poor prognosis typically
associated with extensive-stage SCLC after standard treatments. The safety profile was
manageable, with commonly observed ADC-related hematological toxicities and
gastrointestinal disorders reported but addressable with appropriate management.

Background and Industry Context: Unmet Medical Needs in Intractable SCLC

Small cell lung cancer (SCLC) is a highly aggressive form of lung cancer, accounting for
about 15% of all lung cancers, characterized by rapid proliferation and early metastasis.
Despite therapeutic advances, the prognosis for patients with extensive-stage SCLC
remains very poor, leading to extremely high unmet medical needs for new treatment
options. There is a strong demand for therapies that can improve response rates and
extend survival, particularly for patient populations resistant to existing chemotherapy
and immunotherapy. Bispecific ADCs like Iza-Bren hold the potential to deliver
therapeutic effects unattainable by conventional treatments by simultaneously targeting
multiple vulnerabilities of cancer cells.

Future Outlook: Transforming SCLC Treatment and New ADC Possibilities

The positive results from the Phase Ib study of Iza-Bren have the potential to transform
the treatment paradigm for extensive-stage small cell lung cancer. It is expected that the
efficacy and safety of Iza-Bren will be further validated through larger Phase II and Phase
III clinical trials. If these trials show favorable results, Iza-Bren could become part of a
new standard of care for SCLC patients. Furthermore, the success of this bispecific ADC
could accelerate the development of other bispecific ADCs targeting multiple cancer-
related antigens beyond EGFR and HER3, expanding the applicability of ADC technology.
This represents a significant advancement towards personalized and precise cancer
treatment, suggesting a future where patient prognosis is dramatically improved.
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#45 FDA Grants Accelerated Approval to Regeneron's
Bispecific Antibody Linvoseltamab (LYNOZYFIC) for
Multiple Myeloma

OVERVIEW

The International Myeloma Foundation reported that LYNOZYFIC (linvoseltamab-

gcpt), a BCMA-CD3 bispecific antibody immunotherapy, received accelerated FDA

approval in July 2025. This drug targets adult patients with relapsed or refractory

multiple myeloma who have undergone at least four prior lines of therapy, including
a proteasome inhibitor, an immunomodulatory agent, and an anti-CD38 monoclonal

antibody. This approval is expected to offer a new therapeutic option for intractable

multiple myeloma and contribute to improved patient outcomes.

Published July 31, 2026  International Myeloma Foundation  USA
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Key Findings: FDA Grants Accelerated Approval to BCMA-CD3 Bispecific

Antibody Linvoseltamab (LYNOZYFIC) for Relapsed/Refractory Multiple
Myeloma

According to the International Myeloma Foundation, LYNOZYFIC (linvoseltamab-gcpt), a
bispecific antibody immunotherapy targeting both B-cell maturation antigen (BCMA)
and CD3, received accelerated approval from the U.S. Food and Drug Administration
(FDA) in July 2025. This groundbreaking approval provides a new treatment option for
adult patients with relapsed or refractory multiple myeloma who have received at least
four prior lines of therapy, including a proteasome inhibitor, an immunomodulatory
agent, and an anti-CD38 monoclonal antibody.

Technical and Clinical Details: T-Cell Redirection for Multiple Myeloma Cell
Elimination

As a bispecific antibody, LYNOZYFIC is designed to simultaneously bind to BCMA, which
is highly expressed on the surface of multiple myeloma cells, and CD3, expressed on the
surface of T cells. This dual binding allows the drug to 'redirect' T cells close to multiple
myeloma cells, activating the T cells to specifically recognize and eliminate cancer cells.
This mechanism of action not only directly attacks cancer cells but also leverages the
patient's own immune system, potentially leading to a more potent and sustained anti-
tumor effect.

The FDA's accelerated approval pathway expedites the approval of drugs for serious
conditions where there is an unmet medical need, based on preliminary clinical data.
Linvoseltamab is believed to have demonstrated high response rates and promising
durability in its clinical trials for patients with very difficult-to-treat relapsed or refractory
multiple myeloma. The targeted patient population consists of individuals for whom
many standard treatments have failed, and there was a strong demand for new
therapeutic options. As a bispecific antibody, linvoseltamab has the potential to
overcome mechanisms of resistance to existing therapies and induce deep cancer
responses through the activation of cytotoxic T cells.



Background and Industry Context: Unmet Medical Needs in Multiple Myeloma
Treatment

Multiple myeloma is a type of blood cancer characterized by the abnormal proliferation
of plasma cells in the bone marrow, affecting many people worldwide each year. While
treatment outcomes have improved with the advent of novel agents in recent years,
many patients eventually acquire treatment resistance and experience repeated relapses.
Particularly for patients who have received 'at least four prior lines of therapy and are
relapsed or refractory,' existing treatment options are extremely limited, and extending
survival and maintaining quality of life remain significant challenges. In this context, new
immunotherapies such as BCMA-targeting bispecific antibodies are expected to be
crucial advancements in meeting this unmet medical need.

Future Outlook: Expanding Treatment Options and Improving Patient
Prognosis

The accelerated FDA approval of LYNOZYFIC brings new hope to patients with relapsed
or refractory multiple myeloma. It is expected that the widespread availability of this
drug will improve response rates and extend survival for patients who previously had
limited treatment options. For the future, to fulfill the conditions of accelerated approval,
larger confirmatory clinical trials will be conducted to collect long-term efficacy and
safety data. Furthermore, the development of bispecific antibodies targeting novel
antigens beyond BCMA, as well as combination therapies with other treatments, is
expected to further advance the paradigm of multiple myeloma treatment.
Linvoseltamab's success will play an important role in establishing bispecific antibodies
as a major pillar in cancer immunotherapy.
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#46 Non-Endocytic Membrane-Translocating Delivery
Strategies Bypass Endosomal Barriers for Gene, mRNA,
and Protein Therapies

OVERVIEW

A new review evaluates non-endocytic membrane-translocating delivery strategies

designed to circumvent insufficient endosomal escape efficiency, a major hurdle for

many next-generation therapeutics. These emerging platforms aim to improve the

efficacy of gene therapy, mRNA therapy, and protein-based medicines by directly
transporting therapeutic biomacromolecules into the cytoplasm, bypassing

conventional cellular uptake pathways. This approach holds the potential to unlock a

critical bottleneck in intracellular delivery and dramatically enhance the therapeutic

impact of nucleic acid medicines.

Published July 27, 2026  Drug Target Review  UK
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Key Findings: Non-Endocytic Membrane-Translocating Delivery Strategies

Overcome Endosomal Barriers for Gene, mRNA, and Protein Therapies

A new review article published in Drug Target Review highly praises non-endocytic
membrane-translocating delivery strategies as a groundbreaking approach to bypass
'insufficient endosomal escape efficiency,' which has been a major obstacle for many
next-generation therapeutics, particularly nucleic acid and protein-based medicines.
These emerging platforms hold the potential to dramatically improve the efficacy of
gene therapy, mRNA therapy, and protein-based medicines by directly transporting
therapeutic biomacromolecules into the cytoplasm, circumventing conventional cellular
uptake pathways.

Technical and Clinical Details: Direct Cytoplasmic Delivery Bypasses the Need

for Endosomal Escape

One of the primary mechanisms by which cells internalize external molecules is
endocytosis. However, many therapeutic biomacromolecules taken up via endocytosis
face the challenge of being degraded within endosomes or failing to escape effectively
before reaching the cytoplasm. This 'endosomal trap' has severely limited the efficacy of
gene therapy vectors, mRNA-LNPs (lipid nanoparticles), and antibodies targeting
intracellular proteins, among others.

Non-endocytic membrane-translocating delivery strategies aim to fundamentally resolve
this bottleneck. Specifically, the review evaluates technologies such as:

Cell-Penetrating Peptides (CPPs): Peptides that bind directly to cell membranes and
possess the ability to transport therapeutic molecules into the cytoplasm. CPPs have
been applied in the delivery of gene editing tools (e.g., CRISPR/Cas9), proteins, and
nucleic acids.

Virus-Derived Membrane Fusion Proteins: Some viruses have mechanisms to
directly fuse with cell membranes and release genetic material into the cytoplasm.
Designing molecules that mimic this mechanism allows for drug delivery without
going through the endosomal pathway.



Physical Delivery Methods: Physical techniques such as microinjection and
electroporation are also used to temporarily permeabilize cell membranes and
directly introduce therapeutics into the cytoplasm, although these are primarily
applied in vitro or ex vivo.

These emerging platforms offer the advantage that drugs are protected from the acidic
environment and enzymatic degradation within endosomes, allowing them to exert
maximum therapeutic effect in the cytoplasm. Especially for nucleic acid medicines like
mRNA therapies and gene editing technologies, which need to function in the
cytoplasm, improving endosomal escape efficiency is a critically important challenge.

Background and Industry Context: The Rise of Nucleic Acid Medicines and
Intracellular Therapies

Nucleic acid medicines (gene therapy, mRNA therapy, siRNA, etc.) and protein-based
medicines targeting intracellular pathways hold the potential to revolutionize disease
treatment, but intracellular delivery has long been a major challenge. Specifically,
crossing the double barrier of the cell membrane and endosomal membrane has limited
the clinical application of these drugs. Existing delivery systems such as viral vectors and
lipid nanoparticles often utilize the endosomal pathway, and endosomal escape
efficiency frequently becomes the rate-limiting step. Non-endocytic delivery strategies
are pursuing this 'holy grail' of delivery and are positioned as critical technological
innovations that will determine the clinical success of nucleic acid medicines.

Future Outlook: Dramatic Enhancement of Therapeutic Efficacy and Broad
Disease Application

Further advancements in non-endocytic membrane-translocating delivery strategies hold
the potential to dramatically enhance the efficacy of gene therapy, mRNA therapy, and
treatments targeting intracellular proteins. If the safety, specificity, and scalability of
these technologies are further improved, new therapeutic options will emerge for a
wider range of disease areas, particularly cancer, genetic disorders, and
neurodegenerative diseases. For example, if gene editing tools like CRISPR/Cas9 can be
efficiently delivered directly to the cell nucleus, the applicability and success rate of gene
therapy will significantly increase. This innovative approach is expected to accelerate the
clinical success of next-generation medicines and be a key driver in substantially
improving patients' quality of life.
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#47 Kymera Therapeutics' Oral STAT6 Degrader KT-621
Shows Positive Phase 1b Atopic Dermatitis Data,
Potential Injectable Alternative

OVERVIEW

Kymera Therapeutics' lead candidate, KT-621 (an oral STAT6 degrader leveraging

targeted protein degradation), demonstrated positive Phase 1b data in atopic

dermatitis. Presented at the American Academy of Dermatology annual meeting,

these findings show potent STAT6 degradation, reduced inflammatory biomarkers,
promising clinical activity, and a favorable safety profile. KT-621 is suggested to have

the potential for a convenient oral treatment alternative to injectables for type 2

inflammatory diseases, potentially offering a new option for atopic dermatitis.

Published July 24, 2026  TradingView  Global
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Key Findings: Kymera Therapeutics' Oral STAT6 Degrader KT-621 Shows

Positive Phase 1b Results in Atopic Dermatitis, Suggesting Potential as
Injectable Alternative

Kymera Therapeutics' lead candidate, KT-621, an oral STAT6 degrader, has demonstrated
highly promising positive results in a Phase 1b clinical trial for patients with atopic
dermatitis (AD). This data, presented at the American Academy of Dermatology annual
meeting, shows potent STAT6 degradation, significant reduction in inflammatory
biomarkers, promising clinical activity, and a favorable safety profile. These results
strongly suggest that KT-621 has the potential to transform the treatment of type 2
inflammatory diseases as a more convenient oral therapeutic alternative to currently
dominant injectable drugs.

Technical and Clinical Details: Selective STAT6 Degradation and Inflammation
Suppression via Targeted Protein Degradation

KT-621 is an oral small molecule drug that utilizes Targeted Protein Degradation (TPD)
technology. Specifically, it targets and degrades STAT6 (Signal Transducer and Activator
of Transcription 6), a transcription factor. STAT6 is an essential protein in the signaling
pathway of IL-4 and IL-13 cytokines, which play a central role in the pathophysiology of
type 2 inflammatory diseases (such as atopic dermatitis, asthma, and allergic rhinitis). By
degrading STAT6, KT-621 can effectively suppress the activation of the IL-4/IL-13
pathway and reduce the production of inflammatory cytokines.

Key findings reported from the Phase 1b trial data include:

Potent STAT6 Degradation: Dose-dependent potent degradation of the target
STAT6 was confirmed in treated patients, indicating that the TPD mechanism is
effectively functioning in vivo.

Reduction of Inflammatory Biomarkers: Significant reductions were observed in
several inflammatory biomarkers associated with atopic dermatitis (e.g., TARC,
eotaxin-3, IgE), supporting the notion that STAT6 degradation impacts downstream
inflammatory pathways.

Promising Clinical Activity: Clinically meaningful improvements were observed in
disease severity assessment scales (e.g., EASI score) and pruritus evaluation.



Favorable Safety Profile: The incidence of adverse events was low, and no serious
treatment-related adverse events were reported. Safety as an oral drug is extremely
important for patient adherence.

These data strongly suggest that KT-621 directly intervenes in the pathophysiology of
atopic dermatitis, suppressing type 2 inflammation, and potentially exhibiting excellent
therapeutic effects and good tolerability.

Background and Industry Context: Rising Need for Oral Drugs in Chronic
Inflammatory Diseases

Atopic dermatitis is a chronic inflammatory disease characterized by severe itching and
skin inflammation, significantly reducing patients' quality of life. In recent years,
injectable biologics like dupilumab, targeting IL-4Rα, have revolutionized the treatment
of severe atopic dermatitis. However, challenges remain, including the injectable route,
high cost, and limited efficacy for all patients. There is a strong patient need for oral
therapeutics that eliminate the burden of injections. Oral targeted protein degraders like
KT-621 have the potential to meet this unmet medical need, offering more convenient
and effective treatment options. TPD technology opens a new frontier in the treatment
of chronic inflammatory diseases by enabling the targeting of proteins that were difficult
to address with traditional small molecule inhibitors.

Future Outlook: Towards a New Standard for Type 2 Inflammatory Disease
Treatment

The positive results from the Phase 1b trial of KT-621 suggest its potential applicability
not only for atopic dermatitis but also for other type 2 inflammatory diseases such as
asthma and allergic rhinitis. Moving forward, Kymera Therapeutics will rapidly advance to
larger Phase 2 and 3 clinical trials to validate KT-621's long-term efficacy and safety. If
successful, KT-621 could become a new standard for oral treatment in type 2
inflammatory diseases, reducing patient treatment burden and providing accessible
therapy to a broader patient population. This advancement will be a significant step in
establishing TPD technology as a treatment for chronic diseases.

Source: #
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#48 Agentic and Generative AI to Revolutionize
Cardiovascular Drug Discovery

OVERVIEW

Large Language Models (LLMs) and agentic AI are poised to fundamentally transform

cardiovascular disease (CVD) drug development by enhancing target understanding,

accelerating novel compound design, and streamlining clinical trial processes.

Generative models like AlphaFold are improving protein structure prediction, while AI

agents can significantly expedite patient recruitment for clinical trials. This integration

of advanced AI is expected to boost efficiency and success rates across the entire

drug discovery pipeline.
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Key Findings

Agentic AI, powered by Large Language Models (LLMs) and other generative tools, is set
to revolutionize cardiovascular disease (CVD) drug discovery by providing
unprecedented efficiency and precision throughout the development pipeline. These
advanced AI systems address some of the most complex challenges in drug research,
effectively alleviating critical bottlenecks.

Technical/Clinical Details

Unlike traditional AI models focused on single tasks, agentic AI systems are designed to
coordinate multiple AI tools and data sources, making autonomous decisions to solve
intricate problems. In the context of CVD drug discovery, this technology primarily
impacts three key areas:

Drug Target Identification and Understanding: LLMs can rapidly sift through vast
amounts of biomedical literature and omics data to identify disease-relevant proteins
and genetic pathways, fostering a deeper understanding of their functional
significance. This capability is expected to lead to more accurate and effective drug
target selection.

Novel Compound Design and Optimization: Generative models, exemplified by
AlphaFold's high-accuracy protein structure predictions, facilitate the design of
entirely new chemical compounds or biological molecules (e.g., peptides, antibodies).
AI can virtually screen millions to billions of potential molecules, efficiently narrowing
down candidates with desired activity and low toxicity profiles.

Clinical Trial Acceleration: AI agents are capable of analyzing patient histories,
genetic information, and biomarker data to accelerate the identification of eligible
patients for specific clinical trials. This significantly reduces the time from trial
initiation to completion, lowering development costs and bringing therapies to
market faster.



Background & Context

Cardiovascular diseases remain a leading cause of mortality worldwide, making the
development of new treatments a pressing global health priority. However, CVD drug
discovery has historically been hampered by complex pathophysiology, high failure rates,
prolonged development timelines, and exorbitant costs. Conventional drug discovery,
from target identification through lead optimization, preclinical studies, and multiple
phases of clinical trials, typically spans over a decade and costs upwards of a billion
dollars per successful drug.

Strategic Significance & Outlook

The integration of agentic AI offers a powerful solution to these longstanding challenges.
Its ability to holistically optimize a sequence of discovery steps, from molecular design to
clinical deployment, is poised to transform the traditional drug development paradigm.
As AI continues to evolve and data integration becomes more sophisticated, it is
anticipated that not only CVD but also other intractable diseases will benefit from faster
and more cost-effective therapeutic development, ultimately enabling patients to access
innovative treatments much sooner. This shift represents a significant leap forward in
addressing the unmet medical needs globally, enhancing both the speed and economic
viability of pharmaceutical R&D.

Source: https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.126.080880
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#49 Focused Ultrasound and Microbubbles Temporarily
Open Blood-Brain Barrier for Enhanced Brain Drug
Delivery

OVERVIEW

The blood-brain barrier (BBB) obstructs most therapeutic agents from reaching the

brain, a major hurdle in treating neurological disorders. Researchers are advancing

focused ultrasound (FUS), specifically low-intensity focused ultrasound (LIFU)

combined with intravenously administered microbubbles, to transiently and reversibly
open the BBB. This innovative approach temporarily loosens the tight junctions

between endothelial cells forming the BBB, enabling targeted drug delivery to specific

brain regions without permanent damage.

Published July 31, 2026  Drug Target Review  UK
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Key Findings

While the blood-brain barrier (BBB) plays a crucial role in protecting the brain from
harmful substances circulating in the blood, it simultaneously acts as the primary
impediment to delivering many therapeutic drugs to the brain. To overcome this
challenge, researchers are investigating a groundbreaking method that utilizes focused
ultrasound (FUS), specifically low-intensity focused ultrasound (LIFU) combined with
intravenously administered microbubbles, to temporarily and reversibly open the BBB,
thereby significantly enhancing drug delivery to targeted brain regions.

Technical/Clinical Details

The LIFU system can precisely focus ultrasonic energy onto specific areas of the brain.
This ultrasonic energy interacts with gas-filled microbubbles, which are injected
intravenously. The mechanical oscillation of these microbubbles, induced by the
ultrasound, temporarily loosens the tight junctions between the endothelial cells that
constitute the BBB. This transient opening of the BBB typically closes naturally within a
few hours, allowing drug passage to the target site without causing permanent damage
to brain function. This technology holds immense promise for maximizing the efficacy of
existing and pipeline drugs for a range of neurological conditions, including brain
tumors, Alzheimer's disease, Parkinson's disease, and stroke.

Background & Context

Drug development for central nervous system (CNS) disorders has perpetually been
challenging due to the formidable presence of the BBB. Numerous promising therapeutic
candidates have failed in development solely because of their inability to traverse this
barrier. Current strategies to bypass the BBB include direct intracerebral injection,
invasive opening techniques, or utilizing molecules engineered for BBB permeability.
However, these methods often carry significant invasiveness or lack specificity. The
combination of LIFU and microbubbles offers a non-invasive, spatially precise, and
controllable approach, making it a compelling solution to these long-standing problems.



Strategic Significance & Outlook

This focused ultrasound-mediated BBB opening technology represents a paradigm shift
in drug delivery for neurological disorders. Its potential to achieve both non-invasiveness
and high target specificity marks a significant step towards clinical translation. Further
establishment of its safety profile and validation of its efficacy across various drugs and
disease indications are crucial next steps. Ultimately, this technology is expected to
provide more effective treatment options for patients suffering from brain diseases,
particularly enabling drug delivery to deep brain lesions that were previously
inaccessible.

Source: https://www.drugtargetreview.com/home/why-the-blood-brain-barrier-blocks-most-drugs-and-

how-ultrasound-could-help/2136109.article
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#50 Generative AI Designs Novel Flavor Molecules Not
Found in Nature, Revolutionizing Food Industry

OVERVIEW

Generative AI has achieved a significant breakthrough in molecular biology, enabling

the de novo design of entirely new flavor molecules that do not exist in nature. This

sophisticated system analyzes vast chemical spaces, predicts interactions with human

taste receptors, and assesses molecular stability. The technology dramatically

accelerates the discovery of safer sugar substitutes, clean-label flavor enhancers, and

sustainable food ingredients, promising a profound revolution in food science.

Published Published July 28, 2026  Industry Today (AromyXより再構成)  USA
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Background

The global food industry faces persistent pressure to innovate, driven by evolving
consumer demands for healthier options, enhanced sustainability, and diverse taste
experiences. Historically, the discovery and development of novel food ingredients,
particularly molecules not found in nature, have been bottlenecked by traditional
molecular design methods. These conventional approaches are inherently time-
consuming, costly, and often yield limited success, relying heavily on serendipitous
discoveries and extensive, trial-and-error experimentation. This paradigm has
constrained the pace of innovation, making a systematic and efficient approach to
molecular design a critical necessity.

Key Findings

A significant breakthrough has been achieved in molecular biology through the
application of Generative Artificial Intelligence (AI) technology. This innovation
empowers scientists to design entirely novel flavor molecules from scratch, creating
chemical structures that do not exist in the natural world. This advancement is set to
profoundly accelerate the development cycle for new ingredients within the food
industry, facilitating the creation of products that simultaneously satisfy stringent safety
standards and critical sustainability requirements.

Technical/Clinical Details

This innovative AI system employs a sophisticated suite of advanced algorithms,
including deep learning and reinforcement learning, to navigate and explore an immense
chemical space potentially encompassing trillions of molecular structures. Its core
capabilities are designed to streamline and optimize the molecular design process:

Analysis of Vast Chemical Structures: The AI system adeptly learns the intricate
relationships between molecular structural features and their corresponding
functional properties. By leveraging extensive existing chemical databases and
generative models, it can identify promising candidate molecules with significantly
greater efficiency than conventional trial-and-error methodologies.



Prediction of Human Taste Receptor Interactions: A crucial feature of the system is
its ability to accurately predict how newly proposed molecules will interact with
specific human taste receptors (e.g., sweet, bitter, umami). This predictive power
moves beyond random discovery, enabling the precise, targeted design of molecules
engineered for desired flavor profiles.

Evaluation of Molecular Stability: The AI provides predictive assessments of
molecular stability, forecasting whether designed molecules will withstand the rigors
of manufacturing processes and prolonged storage. This capability is vital for early
identification of practical challenges, thereby mitigating the risk of costly failures in
later development stages.

The immediate applications of this pioneering technology are diverse and impactful,
including the development of safer, potent, low-calorie sugar substitutes; the discovery
of novel natural and clean-label flavor enhancers; and the creation of sustainable food
ingredients designed for reduced environmental impact across their lifecycle.

Strategic Significance & Outlook

The advent of Generative AI in flavor molecule design heralds a transformative era for
food science and beyond. This technology holds immense promise for delivering a new
generation of healthier foods, environmentally sustainable products, and entirely novel
taste experiences to consumers worldwide. While still in its nascent stages, the broader
potential of this computational approach to molecular innovation is vast. Its
methodologies are anticipated to extend far beyond the food sector, finding critical
applications in fragrances, cosmetics, pharmaceuticals, and virtually any industry that
relies on advanced molecular design. As AI capabilities increasingly merge with human
ingenuity and creativity, the frontiers of molecular innovation are expected to expand
infinitely, accelerating new discoveries that will profoundly enrich human life globally.

Source: https://aromyx.com/generative-ai-in-molecular-biology-designing-entirely-new-flavor-molecules-
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#51 FDA Grants Accelerated Approval to Nuvalent's
Zidesamtinib (Jideytro) for ROS1-Positive NSCLC, Two
Months Ahead of PDUFA Date

OVERVIEW

On July 22, 2026, the FDA approved Nuvalent, Inc.'s zidesamtinib (Jideytro) for adult

patients with locally advanced or metastatic ROS1-positive non-small cell lung cancer

(NSCLC) previously treated with at least one ROS1 tyrosine kinase inhibitor (TKI). This

accelerated approval, granted two months ahead of the target date, was based on
results from the multi-center, single-arm, open-label ARROS-1 trial and utilized

Orphan Drug Designation and the Real-Time Oncology Review (RTOR) pilot program.

Published July 24, 2026  FDA  USA
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Key Findings

On July 22, 2026, the U.S. Food and Drug Administration (FDA) granted accelerated
approval to zidesamtinib (Jideytro), a novel therapeutic developed by Nuvalent, Inc., for
adult patients with locally advanced or metastatic ROS1-positive non-small cell lung
cancer (NSCLC) who have been previously treated with at least one ROS1 tyrosine kinase
inhibitor (TKI). This swift approval provides a critical new treatment option for a serious
disease, significantly accelerating patient access to this therapy.

Technical/Clinical Details

The approval of zidesamtinib was primarily based on the compelling results from the
ARROS-1 clinical trial. This study, a multi-center, single-arm, open-label, multi-cohort
trial, evaluated the safety and efficacy of zidesamtinib. The findings demonstrated clear
clinical significance and benefit in pre-treated ROS1-positive NSCLC patients.

Trial Design: The ARROS-1 trial enrolled patients with previously treated ROS1-
positive NSCLC to assess the efficacy and safety of zidesamtinib as a monotherapy.

Key Endpoints: Objective Response Rate (ORR) and Duration of Response (DoR) were
critical efficacy endpoints. While specific numerical data for ORR and DoR were not
detailed in the summary, the observed clinical benefits were sufficient for the FDA to
grant accelerated approval.

Safety Profile: The reported safety data indicated an acceptable tolerability profile,
with manageable rates of serious adverse events.

Furthermore, zidesamtinib received Orphan Drug Designation, which provides incentives
for the development of drugs for rare diseases. The FDA actively leveraged its Real-Time
Oncology Review (RTOR) pilot program and Assessment Aid tools to achieve this
accelerated approval, two months earlier than the original Prescription Drug User Fee Act
(PDUFA) target date. This highlights the FDA's commitment to expediting innovative
cancer treatments to patients with urgent needs.



Background & Context

ROS1-positive NSCLC is a distinct subtype of non-small cell lung cancer caused by
specific genetic alterations, accounting for approximately 1-2% of all NSCLC cases.
Patients with this subtype often have limited responses to conventional chemotherapy,
and targeted therapies with ROS1 TKIs have become the standard of care. However, a
significant unmet need exists for patients who develop resistance to existing ROS1 TKIs.
The approval of zidesamtinib offers a crucial therapeutic option for these previously
treated patients, with the potential to improve their prognosis.Strategic Significance &
Outlook

The approval of zidesamtinib marks a significant milestone for ROS1-positive NSCLC
patients, especially those whose disease has progressed after prior TKI treatment. Given
its potent mechanism of action and favorable clinical data, the drug is expected to
address critical unmet medical needs in this challenging disease area. Future
accumulation of clinical data and evaluation of its efficacy in combination with other
therapies will further enhance zidesamtinib's clinical value. Nuvalent, Inc. aims to
establish leadership in the ROS1-positive NSCLC treatment landscape with this
foundational approval, impacting global patient care by providing advanced, targeted
treatment options.

Source: https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-zidesamtinib-
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#52 Molecular Glue Development Accelerates: Gluetacs
Initiates GT919 Phase II for Solid Tumors, Degron Starts
Phase I for HuR-Targeting DEG6498

OVERVIEW

The field of molecular glues, a powerful targeted protein degradation (TPD) modality,

is rapidly expanding with two significant clinical advancements: Gluetacs Therapeutics

has initiated a Phase II trial for its solid tumor candidate, GT919, while Degron

Therapeutics has begun Phase I studies for DEG6498, the first molecular glue
targeting the RNA-binding protein HuR. These milestones underscore the growing

maturity and broad therapeutic potential of molecular glue technology for previously

'undruggable' disease-causing proteins.
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Background: Unlocking 'Undruggable' Targets

Molecular glues represent a revolutionary class of therapeutic agents within the Targeted
Protein Degradation (TPD) modality, offering a new frontier in drug discovery. Alongside
Proteolysis Targeting Chimeras (PROTACs), they form the pillars of TPD, addressing a
critical limitation of traditional pharmacology: the inability to effectively target and
eliminate disease-causing proteins that lack conventional binding pockets or regulatory
sites ('undruggable' targets). Unlike traditional inhibitors that merely suppress protein
activity, TPD aims for the complete removal of the target protein from the cell, promising
more potent, durable, and comprehensive therapeutic effects. This innovative technology
is garnering widespread attention for its potential across diverse indications, including
cancer, autoimmune diseases, viral infections, and neurodegenerative disorders where
abnormal protein accumulation or function plays a pathological role.

Clinical Milestones Accelerate Molecular Glue Development

The molecular glue space is currently experiencing a significant surge in development,
marked by two pivotal clinical trial advancements in December 2025. Gluetacs
Therapeutics successfully enrolled its first patient in a Phase II clinical trial for GT919, a
candidate designed to target solid tumors. Concurrently, Degron Therapeutics
announced the dosing of its first subject in a Phase I trial for DEG6498, an innovative
molecular glue degrader specifically designed to target human antigen R (HuR). These
parallel developments highlight the rapid progression and validation of molecular glue
technology, signaling its growing maturity and broad applicability across a spectrum of
disease indications.



How Molecular Glues Work: A Targeted Degradation Mechanism

At its core, molecular glue technology operates by hijacking the cell's natural protein
disposal machinery. These small molecules function by mediating or 'gluing' an
interaction between a specific disease-causing target protein and an E3 ubiquitin ligase.
E3 ubiquitin ligases are crucial enzymes responsible for attaching ubiquitin tags to
proteins, marking them for destruction. Once ubiquitinated, the target protein is
recognized and degraded by the proteasome, the cell’s primary protein recycling
complex. This mechanism not only inhibits the target protein's function but also leads to
its complete removal from the cell, offering a distinct and often superior advantage over
conventional inhibitors that only transiently block protein activity.

Diving Deeper: GT919 and DEG6498 Specifics

Gluetacs Therapeutics' GT919: The progression of GT919 into a Phase II clinical trial
for solid tumors indicates promising results from initial Phase I studies, demonstrating
sufficient safety and preliminary efficacy. GT919 is hypothesized to exert its anti-
tumor effects by specifically inducing the degradation of proteins that promote
cancer cell proliferation via a defined cellular pathway. Advancing to Phase II is a
crucial step for gathering robust evidence of its effectiveness in a larger, more diverse
patient population, moving closer to market approval for addressing challenging solid
malignancies.

Degron Therapeutics' DEG6498: The commencement of a Phase I clinical trial for
DEG6498 introduces a pioneering molecular glue degrader specifically targeting
human antigen R (HuR). HuR is an RNA-binding protein that plays a critical role in
regulating mRNA stability and translation, and its overexpression is implicated in
various aspects of cancer cell proliferation, survival, and metastasis. The selective
degradation of HuR could offer a novel therapeutic strategy for multiple cancer types
by disrupting fundamental pathways of tumor progression. The ongoing Phase I
study will primarily evaluate the agent's safety, tolerability, and pharmacokinetic
profile in humans.



Market Landscape and Future Outlook

The molecular glue space is characterized by intense innovation and competition, with
over 80 emerging companies actively developing novel candidates. These efforts span a
wide array of E3 ligases and target proteins, significantly expanding the potential
therapeutic applications of molecular glues across diverse indications, including solid
tumors, hematologic malignancies, and neurodegenerative diseases. The recent clinical
advancements by Gluetacs Therapeutics and Degron Therapeutics represent substantial
milestones, further validating the clinical feasibility and commercial viability of this
modality. Successful progression of these programs through clinical development could
introduce transformative new therapeutic options to market, profoundly impacting
patients suffering from previously intractable diseases. Industry analysis, such as the
DelveInsight report, forecasts rapid expansion of the molecular glue market in the
coming years, presenting substantial investment and business opportunities. Key
differentiators for success in this burgeoning market will include the discovery of novel
targets, the engineering of molecular glues with superior pharmacokinetic profiles, and
the development of orally bioavailable agents to enhance patient accessibility and
compliance.

Source: https://www.globenewswire.com/news-release/2026/07/23/3332462/0/en/molecular-glues-

clinical-trial-landscape-80-emerging-competitors-pipeline-dynamics-and-future-opportunities-
delveinsight.html

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.globenewswire.com/news-release/2026/07/23/3332462/0/en/molecular-glues-clinical-trial-landscape-80-emerging-competitors-pipeline-dynamics-and-future-opportunities-delveinsight.html
https://www.globenewswire.com/news-release/2026/07/23/3332462/0/en/molecular-glues-clinical-trial-landscape-80-emerging-competitors-pipeline-dynamics-and-future-opportunities-delveinsight.html
https://www.globenewswire.com/news-release/2026/07/23/3332462/0/en/molecular-glues-clinical-trial-landscape-80-emerging-competitors-pipeline-dynamics-and-future-opportunities-delveinsight.html


#53 Heart-Specific LNP Delivery for Myocardial
Infarction Remains a Challenge: Conventional LNPs
Accumulate in Liver, while Novel Lipid Engineering
Targets Lungs and Spleen

OVERVIEW

Lipid nanoparticles (LNPs) are clinically validated non-viral vectors for delivering

therapeutics like small molecules, mRNA, and siRNA; however, achieving heart-

specific drug delivery for myocardial infarction remains a significant challenge.

Conventional LNPs tend to accumulate heavily in the liver after systemic

administration, lacking intrinsic cardiac tropism. While effective delivery to other

organs like the lungs and spleen has been achieved through unique lipid engineering

strategies, heart-targeted LNP formulations are yet to be reported.
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Key Findings

Lipid nanoparticles (LNPs) are clinically validated non-viral vectors for delivering a variety
of therapeutics, including small molecules, mRNA, and siRNA. However, achieving heart-
specific drug delivery using LNPs for the treatment of cardiac conditions like myocardial
infarction (MI) remains a significant challenge. Conventional LNPs typically exhibit
substantial accumulation in the liver after systemic administration and lack inherent
tropism for the heart, making it difficult to maximize therapeutic effects. While effective
LNP delivery to other organs such as the lungs and spleen has been achieved through
specific lipid engineering strategies, heart-targeted LNP formulations have yet to be
successfully reported.

Technical/Clinical Details

Myocardial infarction is a severe condition caused by ischemic necrosis of myocardial
cells, driving active development of novel therapies, including regenerative medicine and
gene therapy. LNPs are highly anticipated as carriers for these therapeutic modalities due
to their excellent nucleic acid protection and intracellular delivery efficiency. However,
the biodistribution of LNPs is determined by multiple factors, including their lipid
composition, size, surface charge, and degree of PEGylation. It is well-established that
intravenously administered LNPs are efficiently taken up by liver endothelial cells and
macrophages (Kupffer cells).

Challenges of Conventional LNPs: While high liver tropism is advantageous for
treating liver diseases, it limits drug delivery to the heart and other non-hepatic target
organs. This poses a major barrier to delivering therapeutic nucleic acids or drugs to
damaged myocardial cells and fibroblasts after MI.

Advances in Non-Hepatic Targeted LNPs: Recent reports highlight successful
targeting of LNPs to non-hepatic organs (particularly the lungs and spleen) through
the design of specific ionizable lipids or the conjugation of specific ligands (e.g.,
aptamers, peptides) to their surface. These successes demonstrate that lipid
engineering is a powerful tool for modifying LNP biodistribution.



However, the heart is a complex organ with unique vascular structures and blood flow
characteristics. Achieving efficient and specific LNP delivery to cardiomyocytes requires
even more sophisticated lipid design and targeting strategies. Currently, clinically
meaningful heart-specific LNP formulations remain in the developmental stage.

Background & Context

Myocardial infarction is a leading cause of mortality globally, and even after acute
treatment, complications such as heart failure and cardiac remodeling dictate patients'
long-term prognoses. Conventional pharmacotherapy and interventional treatments
have their limitations, increasing the demand for gene and cell therapies aimed at
promoting myocardial regeneration. The successful clinical translation of these advanced
therapies is contingent upon safe and efficient delivery systems, with LNPs being a prime
candidate. Therefore, achieving heart-specific delivery is a critical research priority at the
forefront of bioengineering.

Strategic Significance & Outlook

To unlock the true potential of LNPs in MI treatment, the development of innovative DDS
that can selectively deliver drugs to cardiac tissue, particularly damaged cardiomyocytes,
is indispensable. This will involve designing novel lipid scaffolds, discovering heart-cell-
specific ligands, or exploring hybrid delivery systems that combine LNPs with physical
stimuli such as ultrasound or electric fields. Should these technological breakthroughs be
achieved, they could lead to revolutionary treatments that accelerate cardiac function
recovery after MI and improve the prognosis for many patients. International research
institutions and pharmaceutical companies are actively pursuing these challenging
objectives, with future breakthroughs highly anticipated, transforming the global
landscape of cardiovascular care.

Source: https://www.ahajournals.org/doi/10.1161/ATVBAHA.126.324247
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#54 Ribo's Divesiran (SLN124) Significantly Reduces
Phlebotomy Frequency and Improves Patient QoL in
Polycythemia Vera Phase IIa Trial

OVERVIEW

Divesiran (SLN124) from Ribo is an siRNA therapy designed to increase hepcidin

levels, aiming to control erythrocyte overproduction in polycythemia vera (PV).

Clinical trial results showed that patients treated with divesiran experienced a

significant reduction in the frequency of phlebotomy procedures required during the
study period compared to pre-treatment, alongside improved hematocrit control.

Furthermore, follow-up data suggested a sustained delay in the need for phlebotomy

even after the final dose, indicating substantial potential for enhancing patient quality

of life.
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Key Findings

Clinical trials for Ribo's siRNA therapeutic, Divesiran (SLN124), have demonstrated its
effectiveness in controlling the overproduction of red blood cells in patients with
polycythemia vera (PV), significantly reducing the frequency of phlebotomy. Divesiran
modulates iron metabolism by increasing hepcidin levels, thereby suppressing
erythrocyte production in the bone marrow. This clinical outcome is heralded as a
groundbreaking advancement with the potential to substantially improve the quality of
life (QoL) for PV patients.

Technical/Clinical Details

Divesiran (SLN124) utilizes small interfering RNA (siRNA) technology, specifically
targeting an mRNA responsible for promoting hepcidin production in the body.
Hepcidin is a master hormone regulating iron absorption and utilization; by elevating its
levels, Divesiran effectively suppresses red blood cell production in the bone marrow. In
PV patients, mutations such as JAK2 lead to excessive red blood cell production,
increasing blood viscosity and the risk of thrombosis. Current treatments include
phlebotomy, hydroxyurea, and interferon, each with their own limitations and side
effects.

Significant Reduction in Phlebotomy Frequency: The clinical trial demonstrated a
statistically significant reduction in the number of phlebotomy procedures required
during the study period for patients treated with Divesiran, compared to their pre-
treatment baseline. This offers a major advantage by alleviating patients' physical
burden and reducing hospital visits.

Improved Hematocrit Control: Alongside the reduced phlebotomy frequency,
patients exhibited well-controlled hematocrit levels (the proportion of red blood cells
in the blood). This is a critical indicator for managing thrombosis risk.

Sustained Effect: Follow-up data suggests a persistent delay in the need for
phlebotomy even after the final dose of Divesiran, indicating potential for a long-
acting therapeutic effect.

These data strongly support Divesiran's potential as an effective and patient-friendly new
treatment option for managing polycythemia vera.



Background & Context

Polycythemia vera is a type of myeloproliferative neoplasm (MPN) characterized by the
abnormal proliferation of red blood cells. If left untreated, it carries a high risk of
thrombotic events like stroke and myocardial infarction, severely impairing QoL. The
primary goal of current treatments is to maintain hematocrit levels within a normal range
and reduce the risk of thrombotic events. However, existing therapies may offer
insufficient QoL improvement or raise concerns regarding long-term safety. Targeted
siRNA therapies like Divesiran are garnering significant anticipation from the medical
community as a novel approach that can more specifically and efficiently control the
disease pathology while reducing patient burden.

Strategic Significance & Outlook

The clinical trial results for Divesiran signify a major advance in PV treatment. This
success suggests that siRNA technology can be a powerful tool for the long-term
management of chronic diseases. Divesiran will now proceed through further large-scale
clinical trials to establish its efficacy and safety, aiming for regulatory approval. If
approved, Divesiran could dramatically improve the QoL for PV patients and become a
new standard of care, slowing disease progression. This offers significant hope to the
MPN patient community and could stimulate further development of hepcidin-targeting
therapeutic strategies globally.

Source: https://www.mpnresearchfoundation.org/mpn-news/eha-asco-clinical-trial-read-outs
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