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industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply

chains
. X Tech Market Market Data US/EU
Corporat ~NOOC 000 ~C OO Codexis' enzymatic RNA manufacturing scales
#01 Enzymatic RNA Mfg e ~ beyond SPOS, meeting 30+ metric tons API
Strategy demand, boosting RNA drug production.
S, O S5O0 000 OO 5000 FDA approves Ionis' ASO Tryngolza for severe
#02 Ionis Tryngolza FDA Aggrgfa\ ~ ~ hypertriglyceridemia, achieving <500 mg/dL TG
in 86% of patients.
coo00 P c000 Variational AI's Enki platform on AWS uses
#03  Variational Al Drug Research generative Al for multi-parameter drug
optimization, reducing clinical failures.
~NOOC e OO NOOC Foundation models & generative Al with
#04 Gen AI Molecular Sci  Research o data-centric learning boost virtual screening
accuracy and molecular generation control.
Constructive Bio develops oral peptides with
#05 Constructive Oral Corporat (XX X ) [ X ) (XX X ) o0 unnatural amino acids for membrane
e - . . )
Pep Strategy permeéblllty, advancing ADCs via genetic code
expansion.
. . BMS molecular glue Mezigdomide combo reduces
BMS Mezigdomide a
#06 MM 9 C‘T”:i‘;ﬂ LOOL S ... C progression/death risk by 52% in Phase 3
multiple myeloma trial.
P °e oo c000 ADCs show promise for Epithelioid
#07  ADCs for EHE Cancer Research ° Hemangioendothelioma (EHE) treatment,
highlighted at ASCO 2026.
- Ionis' ASO Zilganersen awaits FDA approval for
Ionis Zilganersen Product ( X J (X X X J (X ] (X X X J . . .
#08 Alexander Disease after meeting primary
FDA Approval [} . L .
endpoints, granted Priority Review.
Trend 0000 oo c000 Oral semaglutide success drives peptide drug
#09 Oral GLP-1 Peptide A:te\ge discovery via AI, unnatural amino acids, and
i nanocarriers for oral bioavailability.
OO 000 SO SO0 Al-driven JAM platform designs molecular binders
#10 AI JAM Platform Research for tough targets, with Al-discovered drugs
advancing to Phase Ila.
McKinsey report: Generative Al and foundation
#11 McKinsey Gen AI Market [ X X X ] ®®®® models revolutionize biopharma R&D;,
R&D; Report [ ] accelerating molecular design and antibody

engineering.
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Nanomedicine is key to overcoming glioblastoma
brain drug delivery challenges by addressing the
BBB bottleneck.

Wave Life Sciences' siRNA BW-20805 shows
93-99% attack rate reduction in HAE Phase 2,
60-83% patients attack-free.

ADC technology evolves with data-driven design,
from antigen selection to Al-assisted engineering,
transforming therapeutics.

Kowa's Pemafibrate receives FDA Breakthrough
Therapy for Primary Biliary Cholangitis, showing
significant ALP improvement.

GitHub repo lists frontiers of molecular/material
design with generative Al and deep learning,
accelerating drug discovery.

Focused ultrasound BBB opening facilitates
limited LNP-modRNA brain delivery in mice but
fails to induce therapeutic effect.

ADC Therapeutics completes LOTIS-7 Phase 1b
enrollment, reporting 89.8% ORR for
Zynlonta-Glofitamab in r/r DLBCL.

Helus Pharma's Breakthrough-designated
depression drug HLPOO3 completes 86% Phase 3
enrollment, topline data Q4 2026.

Asahi Kasei's FO-MD system at Peptistar reduces
manufacturing time for thermolabile
peptides/oligos, advancing GMP.

Ionis licenses Alexander Disease ASO Zilganersen
to Recordati for ex-US territories, securing $30M
upfront.

Engineered Brainshuttle™ technology boosts
RNA-based ASO brain delivery by dual-targeting
TfR1 and CD98hc receptors.

Arvinas/Pfizer's PROTAC Veppanu receives
historic FDA approval for ESR1-mutant breast
cancer, 43% PFS risk reduction.

Al-designed drugs from DeepMind, Insilico,
Generate Biomedicines advance to mid-late
clinical trials, intensifying race.

First FDA-approved PROTAC and advancing
molecular glues unlock "undruggable" targets,
driving TPD exponential progression.

Al drastically reduces drug discovery space via de
novo protein design and Bruker's data platform,
accelerating innovation.

Insilico Medicine's lenticelib, first Al-designed
target/structure, achieves IND in 18 months,
enters mid-stage trials.

Patisiran and Inotersen halt polyneuropathy in
hATTR amyloidosis; next-gen siRNA Vutrisiran
also FDA approved.

Al drug discovery accelerates early-stage, but
late-stage clinical success remains a challenge;
Insilico's lenticelib in Phase II.

FDA approves trials for autism-related symptoms:
DeFloria's AJAOO1 oral liquid enters Phase 2,
generic leucovorin approved.
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GLP-1 agonists expand to MASH: Novo Nordisk's
Wegovy first FDA-approved, Eli Lilly's oral
Foundayo launched.

92Bio doses first patient in Phase 1 trial of
FOLR1xCD3 bispecific T-cell engager NTB-928 for
ovarian cancer.

Lonza boosts ADC manufacturing capacity at
Swiss Visp site, expanding payload-linker
production, new facility by 2028.

Oral GLP-1 receptor agonists transform diabetes
and obesity treatment, shifting from injections to
convenient pills.

COVID-19 mRNA vaccines proven safe and
effective, establishing a robust foundation for
future mRNA therapeutics.

Al accelerates early drug discovery, but patient
outcomes in late-stage trials remain the ultimate
validation.

Pharma's AI boom misplaces bottleneck focus on
early discovery; clinical development remains the
key challenge.

Light-triggered chitosan-coated PLGA
nanoparticles enable on-demand dexamethasone
delivery for posterior eye disease.

FDA approves multiple novel oncology drugs in
June 2026, including ADC for breast cancer and
combination for prostate cancer.

FDA approves 22 novel drugs in H1 2026,
signaling major progress in rare disease
treatments and precision medicine.

FDA grants Fast Track designation to multiple
oncology drugs in May/June 2026, including ADC
for neuroendocrine tumors.

FDA approves oral carbapenem for cUTI and
combination therapy for PTEN-deficient prostate
cancer in June 2026.

First Al-designed drug, Insilico Medicine's IPF
candidate, poised for FDA approval by
2026-2027, with Eli Lilly partnership.

Ohio State University establishes "Buckeye
BioLaunch," an Al-powered center for therapeutic
discovery, development, and commercialization.

UBC-led global review reaffirms mRNA vaccine
safety & efficacy, accelerating applications in
cancer and beyond.

Lonza expands commercial ADC payload-linker
manufacturing capacity at Visp to support
growing oncology pipeline.

AstraZeneca/Daiichi Sankyo's Enhertu receives
EU approval as first tumor-agnostic
HER2-directed ADC.

2026 GLP-1 agonist pipeline highlights oral
orforglipron approval and retatrutide's >28%
weight reduction.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your oncology pipeline exposed to PROTAC disruption?

The first PROTAC drug, Veppanu, received FDA approval for advanced breast cancer (#23), validating a new
therapeutic modality for 'undruggable' targets. Does this breakthrough make your existing small molecule
inhibitors or early-stage oncology assets obsolete? Evaluate your competitive positioning immediately.

® How will Al's clinical validation impact your R&D; strategy?

With the first Al-designed drug poised for FDA approval by 2026-2027 (#43) and others in mid-stage trials
(#27), Al is moving beyond early discovery hype. Are your Al investments focused solely on early-stage
efficiency, or are you integrating Al to de-risk and accelerate late-stage clinical development, where bottlenecks
persist (#29, #37)?

© Is your RNA therapeutic supply chain ready for scale?

As RNA therapeutics expand to chronic diseases, demand could exceed 30 metric tons annually. Codexis'
enzymatic RNA manufacturing (#01) offers a scalable, greener alternative to traditional SPOS. Is your current
oligonucleotide API supply chain capable of meeting future demand, or are you exploring novel, more efficient
manufacturing methods?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High
mRNA Mfg Oral GLP-1 Al Drug PROTACs

O ® o ©
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o Low Impact Threat > Opp.
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CNS DDS
< Threat —

® PROTACs Critical New drug modality Existing drugs obsolete
® Al Drug Critical Faster R&D;, novel targets High investment, clinical gap
® ADCs Critical Precision oncology Mfg capacity, cost
® Oral GLP-1 Opp. Patient adherence, market Complex DDS tech
® mRNA Mfg Opp. Scalable RNA drugs Mfg bottleneck
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® Rare Tx Opp. Niche market growth Small patient pool

® CNS DDS Ref. Untreatable CNS High R&D; risk
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I Deep Dive @ — First PROTAC Drug Approved: A New Era

#23 ] 2026/07/02 | Cancer Discovery - AACR Journals | Tech Novelty® ® ® ® ® Proximity® @ @ ® ® Market

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

Arvinas and Pfizer's oral PROTAC drug, Veppanu, received historic FDA approval for ESR1-mutant advanced
breast cancer, marking the first clinical validation of targeted protein degradation (TPD). It reduced disease
progression or death risk by 43%, extending PFS from 2.1 to 5 months.

PROTACs hijack the cell's ubiquitin-proteasome system to degrade specific disease-causing proteins, offering
potent, durable effects against previously 'undruggable' targets. This approval establishes a regulatory
pathway and fuels a robust pipeline of protein degraders.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The FDA approval of Veppanu is a watershed moment,
validating TPD as a transformative therapeutic modality. Published numbers are realistic,
backed by robust Phase 3 data. The primary technical barrier now shifts from proof-of-concept
to optimizing specificity, oral bioavailability, and managing potential off-target effects for
broader applications. [Opportunity] for US/EU OEMs & device manufacturers to acquire or
license TPD assets, and for Materials & component suppliers to develop novel linkers and E3
ligase binders. [Threat] for existing small molecule inhibitor IP holders whose platforms may be
rendered obsolete. Next actions: [R&D;] Immediately assess competitive TPD landscape and
internal pipeline exposure by Q3 2026. [Strategy] Formulate a TPD investment and partnership
strategy by year-end.

I Deep Dive @ — First Al-Designed Drug Nears FDA Approval

#43 | 2026/06/30 | Oncodaily | Tech Novelty® ® ® ® ® Proximity® @ ® OO Market Impact® ® ® ® ® Data

Reliability® @ OOO US/EU Relevancce ® ® ® ®

Insilico Medicine's rentosertib for idiopathic pulmonary fibrosis (IPF) is the leading candidate to become the
first Al-designed drug to gain FDA approval by 2026-2027. This signifies Al's capacity to innovate drug
discovery from target identification to development.

Eli Lilly's $2.75 billion partnership with Insilico Medicine highlights increasing integration of AI into major
pharma pipelines. This momentum suggests Al is genuinely expediting market entry for new medicines,
potentially transforming the entire drug discovery paradigm.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The potential FDA approval of an Al-designed drug is a critical
validation point, moving Al from a research tool to a core drug development engine. While the
published timeline is ambitious, the Eli Lilly partnership lends credibility. Technical barriers
include improving Al's ability to predict complex in vivo behavior and patient heterogeneity,
which are major causes of late-stage clinical failures. [Opportunity] for US/EU Technology
licensors and IP holders in Al platforms to partner with pharma, and for OEMs & device
manufacturers to accelerate their pipelines. [Threat] for traditional pharma R&D; models that
fail to integrate advanced Al, risking slower discovery and higher costs. Next actions: [R&D;]
Benchmark internal Al capabilities against Insilico's timeline by Q3 2026. [Executive]
Re-evaluate AI investment strategy to focus on end-to-end drug development, not just early
discovery, by year-end.
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I Deep Dive ® — Enzymatic RNA Mfg: Scaling for Demand

#01 | 2026/06/25 | Codexis | Tech Novelty® ® ® ® O Proximity ® @ ® OO Market Impact® ® ® ® O Data

Reliability® @ OOO US/EU Relevancco ® ® ® ®

Codexis is pioneering enzymatic RNA manufacturing to overcome limitations of traditional solid-phase
oligonucleotide synthesis (SPOS), significantly enhancing scalability and product quality for RNA therapeutics.

This innovative approach addresses the growing demand for RNA drugs, extending from rare to chronic
diseases, with the potential to meet annual needs exceeding 30 metric tons of therapeutic oligonucleotide
API. It promises more efficient, sustainable, and cost-effective production.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Codexis' enzymatic RNA manufacturing represents a significant
leap in biopharmaceutical production, addressing a critical bottleneck for the rapidly expanding
RNA therapeutics market. The 30 metric tons claim is ambitious but plausible given the
efficiency gains of biocatalysis. Technical barriers include achieving GMP compliance at scale
and ensuring consistent product quality across diverse RNA sequences. [Opportunity] for
US/EU Materials & component suppliers to develop novel enzymes and reagents for enzymatic
synthesis, and for Procurement & supply chain managers to diversify API sourcing. [Threat] for
traditional SPOS CDMOs and equipment manufacturers if they cannot adapt to this more
efficient method. Next actions: [Procurement] Initiate due diligence on enzymatic RNA
synthesis CDMOs and technologies by Q4 2026. [R&D;] Investigate in-house enzymatic
synthesis capabilities for future RNA drug pipeline by Q1 2027.

I Other Notable Articles

ADC Technology Evolves: Data-Driven Design (MDPI)
Tech Novelty® @ ® OO Proximity® @ @ OO Market Impact®e @ @ @ O

Review highlights data-driven ADC design, Al-assisted engineering, and site-specific conjugation for

enhanced efficacy.

McKinsey Report: Generative Al in Biopharma R&D; Workflow (McKinsey)
Tech Novelty® ® ® OO Proximity® @ ® OO Market Impacte ® @ ® O

McKinsey reports generative Al revolutionizing biopharma R&D;, accelerating molecular design and antibody

engineering workflows.

Asahi Kasei's Novel Forward Osmosis—-Membrane Distillation System (Asahi Kasei)
Tech Novelty® ® @ ® O Proximity® @ @ OO Market Impact®e @ @ @ O

Novel FO-MD system reduces manufacturing time for thermolabile peptides/oligos, advancing towards GMP

production.

Light-Triggered Chitosan-Coated PLGA Nanoparticles (ACS Omega)
Tech Novelty® @ @ ® O Proximity ® @ OOO Market Impact® @ @ OO

Novel light-triggered nanoparticles enable on-demand dexamethasone delivery for posterior eye disease,
reducing injection frequency.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Executive] [R&D;] Assess internal PROTAC/molecular glue pipeline and competitive landscape against
Veppanu's FDA approval.

e [Strategy] [R&D;] Review current Al drug discovery investments and talent acquisition strategies in
light of Insilico's clinical progress.

I Short-term (1 month)

e [Procurement] [R&D;] Evaluate enzymatic RNA synthesis CDMOs (e.g., Codexis) for future
oligonucleotide API supply chain diversification.

¢ [Business Dev] [R&D;] Identify potential partners or acquisition targets in oral peptide DDS and
next-gen ADC technologies.

I Medium-long term (quarter+)

e [Strategy] [R&D;] Develop a 5-year roadmap for integrating Al across the entire drug development
lifecycle, not just early discovery.

¢ [Legal/IP] Conduct a comprehensive IP landscape analysis for PROTACs, molecular glues, and
advanced mRNA delivery systems.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-05
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#01 Codexis Pioneers Enzymatic RNA Manufacturing to
Scale Beyond Solid-Phase Synthesis, Meeting Demand
Exceeding 30 Metric Tons of Oligonucleotide API
Annually

Published June 25, 2026 Codexis USA

CODEXIS

Blog:

at Commercial Scale.

Read the blog }

| overview

Codexis is advancing enzymatic RNA manufacturing to overcome limitations of
traditional solid-phase oligonucleotide synthesis (SPOS), significantly enhancing
scalability and product quality for RNA therapeutics. This innovative approach
addresses the growing demand for RNA drugs, extending from rare to chronic
diseases, with the potential to meet annual needs exceeding 30 metric tons of
therapeutic oligonucleotide API. The shift promises more efficient, sustainable, and

cost-effective production.



| N DEPTH

Key Findings

Codexis is spearheading a transformative shift in RNA therapeutic manufacturing by
promoting an enzymatic approach, fundamentally overcoming the inherent limitations of
conventional solid-phase oligonucleotide synthesis (SPOS). This innovation is set to
drastically improve scalability and product quality for RNA-based drugs, enabling the

industry to meet burgeoning demand.

Technical/Clinical Details

RNA therapeutics are expanding rapidly from niche rare diseases to prevalent chronic
conditions like cardiovascular disease, necessitating a significant overhaul in
manufacturing approaches. Traditional SPOS methods, while foundational, present
challenges in efficient scale-up, involve extensive use of harsh chemicals, and lead to
complex, costly purification processes for large volumes. Codexis's enzymatic RNA
manufacturing offers a superior alternative, characterized by fewer steps, higher yields,
and a greener footprint. This bio-catalytic method is capable of significantly boosting
production capacity, potentially meeting the demand for over 30 metric tons of
therapeutic oligonucleotide APl annually. Such an improvement is critical for reducing
production costs and stabilizing the supply chain for a new generation of RNA

medicines.

Background & Context

The RNA therapeutics market has seen exponential growth, fueled by the success of
MRNA vaccines, siRNAs, and antisense oligonucleotides (ASOs). However, the ability to
produce high-quality RNA drug substances at commercial scale and cost-effectively has
remained a bottleneck. Codexis's enzymatic technology directly addresses this
manufacturing challenge, making RNA therapeutics more accessible to a broader patient
population. The broader adoption of biocatalysis within the pharmaceutical industry also
aligns with global initiatives for more sustainable and environmentally friendly

manufacturing processes.



Strategic Significance & Outlook

The successful implementation of enzymatic RNA manufacturing will significantly
contribute to lowering the cost and increasing the production efficiency of RNA
therapeutics, potentially transforming the manufacturing paradigm for many RNA drugs
currently delivered as injectables. Codexis aims to further optimize this technology and
transition to GMP-compliant commercial production, solidifying its leadership in
expanding access to RNA therapies. This approach also holds promise for application in
other nucleic acid-based therapies and complex macromolecular compounds, signaling a

broader revolution in biopharmaceutical manufacturing.

Source: https://www.codexis.com/blogs/how-biocatalysis-is-redefining-manufacturing-at-commercial-

scale/
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#02 FDA Approves Expanded Indication for lonis' ASO

Tryngolza in Severe Hypertriglyceridemia, Achieving
<500 mg/dL TG Levels in 86% of Patients

Published June 25, 2026  Fierce Pharma USA

Tryngolza

| overview

The FDA has approved an expanded indication for lonis Pharmaceuticals’ antisense
oligonucleotide (ASO) Tryngolza (olezarsen) for severe hypertriglyceridemia. Clinical
trials demonstrated remarkable efficacy, with 86% of treated patients achieving
triglyceride (TG) levels below 500 mg/dL, a threshold for acute pancreatitis risk
reduction, and 54% reaching normal TG levels. This landmark approval extends
Tryngolza’'s utility beyond its previous rare disease indication, offering a vital new

option for a broader patient population.
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Key Findings

lonis Pharmaceuticals' antisense oligonucleotide (ASO) therapy, Tryngolza (olezarsen),
has received expanded indication approval from the U.S. FDA for the treatment of severe
hypertriglyceridemia. This approval signifies a significant advancement, providing a new
therapeutic option that effectively lowers triglyceride (TG) levels and reduces the risk of

acute pancreatitis for a broader patient population.

Technical/Clinical Details

Tryngolza operates by targeting specific messenger RNA (mRNA) involved in the
production and clearance of triglycerides, thereby suppressing the abnormal elevation of
TG levels. In clinical trials for patients with severe hypertriglyceridemia, Tryngolza
demonstrated a compelling efficacy profile. Specifically, 86% of treated patients achieved
triglyceride levels below 500 mg/dL, a critical threshold for reducing the risk of acute
pancreatitis. Furthermore, 54% of patients reached normal triglyceride levels,
representing a substantial achievement for individuals whose conditions were previously
difficult to manage with existing therapies. While Tryngolza was initially approved for the
ultra-rare Familial Chylomicronemia Syndrome (FCS), this expanded indication allows it

to benefit a much larger patient demographic.

Background & Context

Severe hypertriglyceridemia is characterized by exceptionally high levels of triglycerides
in the blood, significantly increasing the risk of acute pancreatitis. Traditional treatments,
including dietary modifications, exercise, and fibrates, often fail to adequately control TG
levels, highlighting a high unmet medical need in this area. lonis Pharmaceuticals is a
pioneer in ASO technology, and this approval further underscores the versatility and
efficacy of the ASO platform. ASOs offer a precision medicine approach by inhibiting the
expression of specific genes that produce disease-causing proteins, and their

development is progressing across various disease domains.



Strategic Significance & Outlook

The expanded indication for Tryngolza is expected to have a profound impact on the
management of severe hypertriglyceridemia, offering a potent new option particularly
for patients who have not responded sufficiently to conventional treatments or those at
high risk for acute pancreatitis. This success validates the potential of ASO technology to
deliver value not only in rare diseases but also in more common chronic conditions,
which could accelerate the development of other ASO pipelines. As more real-world
long-term efficacy and safety data become available, Tryngolza is poised to assume a

crucial role in the standard of care for severe hypertriglyceridemia.

Source: https://www.fiercepharma.com/pharma/ionis-scores-landmark-fda-label-expansion-tryngolza
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#03 Variational Al Accelerates Generative Al Drug
Discovery on AWS with Enki™ Platform: Resolving
Clinical Failure's Root Cause Through Multi-Parameter
Optimization

Published June 25, 2026 AWS Canada

| overview

Variational Al, leveraging AWS, is redesigning drug discovery as a generative Al
problem to create innovative drug molecules. Its Enki™ platform, trained on vast
datasets of public, approved, and patented drugs, aims to resolve complex multi-
parameter optimization issues—a primary cause of clinical trial failures—by
simultaneously optimizing for efficacy, safety, and potency, thus significantly boosting

drug discovery success rates.
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Key Findings

Variational Al, a Canadian innovator, is accelerating the design of novel drug molecules
by reframing drug discovery as a generative Al problem, powered by its Enki™ platform
running on Amazon Web Services (AWS). This approach promises to significantly
enhance drug discovery efficiency and success rates by addressing the complex multi-

parameter optimization challenges that are a primary cause of clinical trial failures.

Technical/Clinical Details

The Enki™ platform by Variational Al is built upon advanced foundation models trained
on an extensive dataset, encompassing nearly all publicly available, approved, and
patented drugs. This rich knowledge base allows Enki™ to generate novel molecules that
are simultaneously optimized for multiple critical parameters, including efficacy, safety,
and pharmacokinetic properties, rather than focusing solely on a single attribute.
Historically, drug discovery has been plagued by promising compounds failing in clinical
development due to unforeseen safety or toxicity issues. Enki™ aims to mitigate these
multi-parameter problems at the earliest stages, thereby efficiently identifying drug
candidates with a higher probability of success and reducing the attrition rate in clinical

development.

Background & Context

Traditional drug discovery has been notoriously time-consuming, expensive, and
characterized by low success rates. Identifying effective and safe drug candidates from
thousands or tens of thousands of compounds often relied heavily on trial-and-error and
serendipity. The advent of generative Al has fundamentally shifted this paradigm,
enabling researchers to explore and design novel molecular structures beyond human
intuition. Variational Al's approach exemplifies how Al can function not just as a
screening tool but as a creative molecular designer, greatly expanding the potential of Al

in drug discovery.



Strategic Significance & Outlook

Generative Al-driven drug discovery technologies, such as the Enki™ platform, have the
potential to revolutionize every stage of pharmaceutical development. By enabling faster,
more efficient, and cost-effective identification of novel drug candidates, these
technologies will accelerate the development of treatments for diseases with high unmet
medical needs. Variational Al aims to contribute to the discovery of breakthrough
therapies across a wide range of disease areas, including cancer, neurodegenerative
disorders, and infectious diseases. As Al-designed molecules prove their efficacy in
clinical trials and reach patients, the true value of this technology will become

increasingly evident.

Source: https://aws.amazon.com/solutions/case-studies/canadas-ai-innovators/variational-ai/
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#04 Foundation Models and Generative Al Reshape
Molecular Science: Data-Centric Learning Boosts
Virtual Screening Accuracy and Molecular Generation
Control

Published July 02, 2026  Curate ND  USA

| overview

Foundation models and generative Al are transforming molecular prediction,
exploration, and design across chemistry, biology, and materials science. This research
developed data-centric learning methods and molecular foundation models for
molecular discovery under limited data, multimodal observations, and multi-objective
design goals. The techniques enhance predictive model accuracy and interpretability
in virtual screening while improving control over generating both molecular
structures and synthetic pathways, contributing to efficient drug and material

development.
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Key Findings

In the realm of molecular discovery, foundation models and generative Al are
fundamentally reshaping how molecules are predicted, explored, and designed across
chemistry, biology, and materials science. This research has developed data-centric
learning methodologies and molecular foundation models, enabling molecular discovery
under complex conditions characterized by limited data, multimodal observations, and
multi-objective design goals. This significantly improves the accuracy of virtual screening

and the controllability of generative models.

Technical/Clinical Details

The methodologies developed in this study focus on three primary aspects. First, a data-
centric learning approach maximizes learning efficiency from limited data through
curation, augmentation, and noise reduction, thereby enhancing the model's
generalization capabilities. Second, the ability to integrate and leverage different types of
data (multimodal observations), such as spectroscopic data, image data, and textual
information, leads to a more comprehensive understanding of molecular properties and
improved prediction accuracy. Third, the framework addresses multi-objective design
goals, simultaneously optimizing for properties like binding affinity, toxicity, and
synthesizability. These methods demonstrate higher accuracy and interpretability in
virtual screening predictive models compared to conventional approaches. Furthermore,
for molecular design, they show improved control in generating not only specific

functional molecular structures but also their corresponding synthetic pathways.



Background & Context

Traditional molecular discovery processes have been characterized by extensive
experimental trial and error, consuming vast amounts of time and resources, often with
low success rates. In drug discovery and new material development, particularly, the
enormous design space makes efficient exploration critically important. The recent
advancements in deep learning and Al technologies have opened up significant
possibilities for accelerating these processes. Foundation models, especially generative
Al, by learning from existing data and having the capacity to 'create' new molecules, are
expected to lead to the discovery of innovative molecular structures previously
unimaginable by humans. The data-centric approach is built on the understanding that
data quality and management directly impact model performance, making it essential for

enhancing the reliability and practicality of Al models.

Strategic Significance & Outlook

The advancements in data-centric learning and molecular foundation models presented
in this research are expected to have wide-ranging applications, including accelerating
drug pipelines, rapid development of novel materials, and optimization of chemical
reactions. In pharmaceutical development, specifically, these technologies will play a
crucial role in early identification of safer and more effective drug candidates, thereby
reducing development timelines and costs. In materials science, they will contribute to
the discovery of high-performance new materials and the design of molecular structures
with specific functionalities. Future challenges include training these models on even
larger datasets and validating their applicability to complex real-world problems. The
continuous evolution of this field is poised to push the frontiers of science and

technology, bringing significant societal impact.

Source: https://curate.nd.edu/articles/thesis/Data-

centric_Machine_Learning_and_Foundation_Models_for_Molecular_Discovery/32840285
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#05 Constructive Bio Develops Oral Peptide Pipeline
with Novel Membrane Permeability via Unnatural
Amino Acids, Advancing ADCs with Genetic Code
Expansion for Injectable-to-Oral Shift

Published July 02, 2026  Constructive Bio  Unknown

| overview

Constructive Bio is developing a pipeline of oral peptide therapeutics using unnatural
amino acids to enable oral bioavailability for drugs previously requiring injection.
These engineered peptides feature novel membrane permeability properties to
enhance gastrointestinal absorption. The company is also advancing antibody-drug
conjugate (ADC) programs using genetic code expansion, promising expanded

treatment options for challenging diseases.
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Key Findings

Constructive Bio is pioneering a groundbreaking approach to enable oral bioavailability
for peptide therapeutics previously restricted to injectable administration, by
incorporating unnatural amino acids into their designs. The company is building a
pipeline of oral peptide drugs based on this innovative technology, while simultaneously
pushing forward with antibody-drug conjugate (ADC) programs utilizing genetic code

expansion.

Technical/Clinical Details

The company's oral peptide therapeutics overcome the long-standing challenges of
peptide degradation in the gastrointestinal tract and poor absorption due to their size.
This is achieved by introducing unnatural amino acids into the molecular structure, which
imparts novel membrane permeability properties. These modified peptides can
efficiently traverse the intestinal epithelial cells to reach systemic circulation, significantly
enhancing patient convenience and improving treatment adherence. Concurrently,
Constructive Bio is leveraging genetic code expansion technology for its ADC programs.
This method allows for the site-specific incorporation of unnatural amino acids onto
antibodies, enabling more precise and uniform conjugation of drug payloads. By tightly
controlling the drug-to-antibody ratio (DAR), the company aims to optimize the
therapeutic index (the balance between efficacy and safety), developing next-generation

ADCs with superior efficacy and reduced side effects compared to existing ADCs.

Background & Context

Peptide drugs offer high specificity and potent pharmacological effects but have long
faced challenges with oral administration due to their susceptibility to digestive enzymes
and low permeability across the gastrointestinal epithelium. While the success of oral
semaglutide demonstrated a path forward, its specific formulation is not universally
applicable. Constructive Bio's approach, using unnatural amino acids, offers a more
versatile tool to address this challenge across a broader range of peptides. In the ADC
field, rapid advancements have been made, but improving drug conjugation uniformity
and therapeutic index remains key for the next wave of breakthroughs. Genetic code
expansion is recognized as a promising technology to enable such precise ADC

engineering.



Strategic Significance & Outlook

Constructive Bio’s pipelines in oral peptides and genetic code-expanded ADCs hold the
potential to make a significant impact in drug delivery systems and novel therapeutic
modalities, respectively. If oral peptide therapeutics become widely available, they could
dramatically improve the quality of life for patients with chronic conditions requiring
peptide injections, such as diabetes, obesity, and inflammatory diseases. Furthermore,
optimized ADCs could provide more effective and safer options in cancer treatment,
improving outcomes in areas with high unmet medical needs. The company's technology
is poised to expand the frontiers of pharmaceutical development and offer new
treatment choices to patients, with upcoming clinical development progress being

keenly watched.

Source: https://constructive.bio/cure/
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#06 BMS Molecular Glue Mezigdomide Combination
Therapy Transforms Oncology: Achieves 52% Reduction
in Progression or Death Risk in Phase 3 Multiple
Myeloma Trial

Published July 01, 2026  PMLIVE  Unknown

| overview

Targeted protein degraders (TPDs), specifically PROTACs and molecular glues, are
rapidly advancing in oncology. At ASCO, Bristol Myers Squibb (BMS) announced
Phase 3 results showing their molecular glue, Mezigdomide, combined with
carfilzomib and dexamethasone, reduced the risk of progression or death by 52% in
multiple myeloma patients. This marks a significant breakthrough for patients with
treatment-resistant disease, accelerating the expansion of TPD clinical pipelines and

applications in new disease areas.
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Key Findings

Targeted Protein Degraders (TPDs), notably PROTACs and molecular glues, are making
rapid and transformative strides in the field of oncology. At the recent ASCO annual
meeting, Bristol Myers Squibb (BMS) announced compelling Phase 3 results
demonstrating that their molecular glue, Mezigdomide, in combination with carfilzomib
and dexamethasone, reduced the risk of disease progression or death by a remarkable
52% in patients with multiple myeloma. This represents a pivotal advance for patients

who have exhausted existing treatment options.

Technical/Clinical Details

TPDs represent an entirely new therapeutic modality that leverages the cell's natural
ubiquitin-proteasome system to degrade and eliminate specific target proteins. PROTACs
(Proteolysis-targeting chimeras) are bifunctional molecules that simultaneously bind to a
target protein and an E3 ubiquitin ligase, forming a ternary complex that induces
ubiquitination and subsequent degradation. Molecular glues, on the other hand, stabilize
a novel interaction between a target protein and an E3 ligase to promote degradation.
Mezigdomide, a molecular glue, demonstrated superior clinical efficacy in its Phase 3
trial for multiple myeloma patients when combined with carfilzomib and dexamethasone,
showing a 52% reduction in the risk of progression or death compared to the control
arm. This outcome significantly expands treatment possibilities for difficult-to-treat
multiple myeloma. Broader trends in the TPD clinical pipeline include a push towards
improved oral bioavailability, expansion into non-oncology disease areas, and strategies

to overcome resistance to established therapies.

Background & Context

Multiple myeloma is a cancer of plasma cells, frequently characterized by relapse and
drug resistance, necessitating continuous development of novel therapies. Traditional
chemotherapies and targeted agents have often struggled to maintain long-term
efficacy. TPD technology offers the potential to address previously 'undruggable’ targets,
thus opening new frontiers in oncology. The success of Mezigdomide by BMS powerfully
validates the clinical relevance of the TPD modality, which is expected to further

accelerate research and development investment in this burgeoning field.



Strategic Significance & Outlook

The Phase 3 results for Mezigdomide have the potential to redefine the treatment
paradigm for multiple myeloma. This success firmly establishes the critical role of TPD
technology in cancer therapy and will undoubtedly spur the development of other
molecular glues and PROTACs. If approved, Mezigdomide could become a cornerstone in
the treatment of multiple myeloma, particularly for relapsed or refractory patients,
offering more effective and durable remissions. The TPD field is expected to further
accelerate drug discovery across various cancer types and non-oncology indications by
exploring diverse E3 ligase and target protein combinations. The development of orally
available TPDs will also improve patient convenience and adherence, marking a key

direction for future R&D.

Source: https://lifesciencesweek.co.uk/destroying-proteins-to-treat-disease-the-drug-class-that-is-

quietly-rewriting-oncology/
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#07 Antibody-Drug Conjugates (ADCs) Show Promise

for Epithelioid Hemangioendothelioma (EHE)
Treatment: Highlighted at ASCO 2026

Published June 25, 2026  EHE Foundation USA
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| overview

Antibody-drug conjugates (ADCs) are gaining significant attention as a promising
emerging strategy for treating epithelioid hemangioendothelioma (EHE), a rare and
challenging cancer. ADCs deliver potent anti-cancer agents directly to tumor cells by
targeting specific markers, minimizing impact on healthy tissues. A session on ADCs
in sarcomas at ASCO 2026 underscored the potential of this modality to revolutionize

sarcoma treatment, including EHE.
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Key Findings

Antibody-drug conjugates (ADCs) are generating substantial excitement as a future
therapeutic option for patients with epithelioid hemangioendothelioma (EHE), a rare and
difficult-to-treat cancer. ADCs hold the potential to deliver potent anti-tumor effects
with higher target specificity and reduced side effects compared to conventional
chemotherapy, thereby offering a new treatment paradigm for EHE patients who

currently have extremely limited options.

Technical/Clinical Details

ADCs, often referred to as 'guided missiles," are designed to selectively deliver highly
potent anticancer agents to cancer cells that express specific antigens. An ADC typically
consists of an antibody component that recognizes a particular protein on the cancer cell
surface, a cytotoxic drug payload that kills the cancer cell once internalized, and a linker
that connects the two. This mechanism ensures concentrated drug action on cancer cells
while minimizing damage to healthy tissues. EHE is a rare, intermediate-malignancy
tumor derived from vascular endothelial cells, characterized by specific genetic fusions
(WWTR1-CAMTAT or YAP1-TFE3) and potentially expressing specific surface markers.
Research in ADCs for EHE involves identifying novel target antigens possibly expressed
on EHE cells and developing appropriate antibodies that bind to them. At the ASCO 2026
annual meeting, a dedicated session on the clinical application and advancements of
ADCs in sarcomas highlighted the rapid development and clinical significance of this
modality for sarcomas like EHE. This has spurred deeper discussions about integrating

ADCs into EHE treatment strategies.



Background & Context

Epithelioid hemangioendothelioma (EHE) is a very rare vascular endothelial tumor that
can arise in various locations and follow an unpredictable course. While existing
treatments include surgery, radiation therapy, and conventional chemotherapy, effective
systemic therapies for advanced or metastatic EHE are lacking, representing a high
unmet medical need. ADC technology has already been approved and demonstrated
excellent clinical outcomes in several solid tumors such, breast, lung, and gastric cancers.
Building on this success, its application to other cancer types, especially rare cancers, is
being actively explored. The development of ADCs for rare cancers like EHE signifies a
significant advancement in precision medicine and offers hope to patient populations

previously underserved by therapeutic options.

Strategic Significance & Outlook

The introduction of ADCs in EHE treatment holds immense potential to improve patient
prognosis and quality of life. Future efforts are expected to focus on further identifying
EHE-specific target antigens and developing corresponding ADCs. Clinical trials will be
essential to establish the efficacy, safety, and optimal dosing regimens of ADCs in EHE
patients. The success of ADCs could transform EHE into a more manageable disease and
influence research into other rare sarcomas. Looking ahead, leveraging ADCs as
monotherapy or in combination with other treatments (e.g., immunotherapy) is
anticipated to provide personalized and more potent therapeutic strategies for EHE

patients.

Source: https://fightehe.org/adcs-unlocking-future-treatment-advances-for-ehe/
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#08 lonis' ASO Therapy Zilganersen Awaits FDA
Approval for Alexander Disease: Achieves Primary
Endpoints and Granted Priority Review

Published June 25, 2026  BioXconomy  USA

| overview

lonis Pharmaceuticals' antisense oligonucleotide (ASO), zilganersen, is awaiting FDA
approval for the ultra-rare neurological disorder, Alexander disease. The pivotal Phase
1-3 trial (NCT04849741) met its primary endpoints, though secondary endpoints were
marginally missed. The FDA has granted zilganersen's New Drug Application (NDA)

Priority Review, signaling anticipated approval for this high-need indication.
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Key Findings

lonis Pharmaceuticals' antisense oligonucleotide (ASO) zilganersen is currently awaiting
the U.S. Food and Drug Administration (FDA)'s approval decision as a treatment for the
ultra-rare neurological disorder, Alexander disease. Zilganersen successfully met its
primary endpoints in a pivotal Phase 1-3 clinical trial and has been granted Priority

Review by the FDA, indicating a high expectation for its approval.

Technical/Clinical Details

Zilganersen is an ASO designed to target the expression of the glial fibrillary acidic
protein (GFAP) gene, which is responsible for Alexander disease. The drug aims to reduce
the levels of abnormally accumulating GFAP protein, thereby mitigating neurotoxicity
and potentially slowing disease progression. In the pivotal Phase 1-3 trial (NCT04849741)
involving patients with ultra-rare Alexander disease, zilganersen achieved its primary
endpoints, demonstrating statistically significant therapeutic effects. However, it was
reported that some secondary endpoints were marginally missed in terms of statistical
significance. The FDA has granted Priority Review to this New Drug Application (NDA), a
designation reserved for therapies for serious conditions that, if approved, would provide
significant improvements in safety or effectiveness over existing treatments. This

designation typically shortens the review period from 10 months to 6 months.

Background & Context

Alexander disease is a progressive neurodegenerative disorder caused by mutations in
the GFAP gene, often manifesting in infancy. It leads to severe neurological impairment
and, in most cases, early death. Currently, there is no fundamental cure for this disease,
and treatment primarily focuses on symptomatic relief, indicating a very high unmet
medical need. lonis Pharmaceuticals is a leader in ASO technology with extensive
development experience in rare neurological disorders. The success of zilganersen
further highlights the potential of ASO technology to revolutionize the treatment of

genetic neurological diseases.



Strategic Significance & Outlook

The FDA's approval of zilganersen would represent a groundbreaking therapeutic option
for Alexander disease patients and their families. Given the Priority Review designation,
an approval decision is expected in the near future. If approved, the drug is anticipated
to contribute to improving patients' quality of life and extending their survival.
Furthermore, lonis Pharmaceuticals has entered into a global licensing agreement with
Recordati for zilganersen outside the U.S. (refer to Article 31), with global distribution
planned post-approval. The success of zilganersen will further stimulate the development
of ASO therapies for other ultra-rare neurological disorders, broadening the potential of

this therapeutic modality.

Source: https://www.bioxconomy.com/modalities/ionis-aso-for-ultra-rare-neurological-disorder-awaits-

fda-s-decision
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#09 Oral GLP-1 Agonist Semaglutide Success Drives
Peptide Drug Discovery Transformation: Al Design,
Unnatural Amino Acids, and Nanocarriers Enhance Oral
Bioavailability

Published June 27, 2026 Bhunia Lab  Unknown
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| overview

While peptide therapeutics have advanced significantly, oral delivery remains a
challenge. The success of oral semaglutide demonstrates how chemical modifications
like amino acid substitutions and fatty acid acylation contribute to extended half-life
and improved oral bioavailability. Future peptide drug discovery aims to leverage Al-
driven sequence design, unnatural amino acid incorporation, and stimuli-responsive

nanocarrier systems to further advance oral delivery and expand therapeutic options.
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Key Findings

The field of peptide therapeutics has seen significant advancements, yet the
predominant need for injectable administration presents a major challenge for patient
convenience. However, the successful development of oral semaglutide, a GLP-1
receptor agonist, has unveiled crucial strategies for enhancing peptide oral

bioavailability, potentially redefining the future of this therapeutic class.

Technical/Clinical Details

The success of oral semaglutide is primarily attributed to ingenious chemical
modifications in its molecular design. Specifically, amino acid substitutions (e.g., altering
parts of the amino acid sequence) and fatty acid acylation (e.g., attaching a fatty acid
chain to the peptide) dramatically improved its stability and absorption. Fatty acid
acylation enhances resistance to enzymatic degradation in the gastrointestinal tract and
improves permeability across gastric and intestinal mucosa, thereby facilitating oral
absorption. This allows semaglutide to be absorbed intact and to exert its effects for an
extended duration, contributing to a prolonged half-life in the body. The insights gained
from this success story are accelerating R&D efforts for oral formulations of other
peptide drugs. In future peptide drug discovery, Al-driven sequence design will enable
rapid development of novel peptides with specific pharmacological actions and desired
physicochemical properties (e.g., stability, membrane permeability). Furthermore,
incorporating unnatural amino acids, which do not exist naturally, can enhance peptide
functionality and stability. The development of stimuli-responsive nanocarrier systems
that release drugs in response to biological signals like pH, enzyme activity, or
temperature changes is also anticipated as a major breakthrough in oral peptide

delivery.



Background & Context

Peptides are highly attractive modalities in drug discovery due to their high specificity
and diverse physiological functions. However, their relatively large molecular weight,
susceptibility to degradation by digestive enzymes, and low permeability across
biological membranes have historically posed a significant barrier to achieving systemic
effects via oral administration. Consequently, many peptide drugs require frequent
injections, placing a burden on patients. The approval and success of oral semaglutide
demonstrated that these barriers can be overcome, sparking a new wave of R&D across
the pharmaceutical industry. Currently, numerous research institutions and companies

worldwide are developing various technologies to realize oral peptide drugs.

Strategic Significance & Outlook

The evolution of oral peptide delivery technology holds the potential to dramatically
improve the quality of life for patients with many chronic conditions requiring long-term
treatment, such as diabetes, obesity, osteoporosis, and inflammatory diseases. Al-driven
design, the utilization of unnatural amino acids, and the introduction of next-generation
nanocarrier systems are set to transform many peptide drugs, currently only
administrable via injection, into orally available forms. This is expected to improve
treatment adherence and provide more accessible therapeutic options to a broader
patient population. Continued advancements in this field will enhance the overall
efficiency and innovativeness of drug discovery, contributing significantly to patient-

centered healthcare.

Source: https://americanpeptidesociety.org/research/engineering-better-peptides/
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#10 Al-Driven JAM Platform Designs Molecular Binders
Beyond GPCR Antibody Generation: Achieves High Hit
Rates for CXCR7 and Claudin-4 Targets, Al-Discovered
Drugs Advance to Phase lla

Published July 01, 2026  Pharma Focus Asia  Unknown

| overview

The Al-driven JAM platform has surpassed traditional GPCR antibody generation
methods, predicting previously overlooked molecular binding interactions. JAM
computationally designed binders for multi-transmembrane protein targets, including
CXCR7 and Claudin-4, achieving higher hit rates than conventional approaches.
Several Al-discovered drug candidates are now in clinical trials, with the first fully Al-
discovered molecule reaching Phase lla results in 2025, accelerating the practical

application of Al in drug discovery.
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Key Findings

The Al-driven JAM platform has achieved a breakthrough in molecular binding design,
moving beyond the limitations of traditional G protein-coupled receptor (GPCR)
antibody generation methods. This technology successfully predicts and designs
complex molecular binding interactions previously considered intractable, dramatically
enhancing hit rates in drug discovery, with fully Al-designed molecules already reaching

advanced clinical development stages.

Technical/Clinical Details

The JAM platform leverages advanced generative Al and machine learning algorithms to
predict and design binding patterns between drug molecules and target proteins. In
conventional drug discovery, complex multi-transmembrane proteins like GPCRs have
been challenging targets for effective antibody or small molecule design due to their
structural flexibility and instability in membrane environments. However, JAM has
successfully computationally designed high-affinity binders for difficult multi-
transmembrane protein targets, including CXCR7 (a chemokine receptor) and Claudin-4
(a tight junction protein). This Al-led design process achieved significantly higher hit
rates (the rate of finding promising compound candidates) compared to traditional
random screening or structure-based drug discovery approaches. Notably, several Al-
discovered drug candidates have already entered clinical trials. Furthermore, the first
fully Al-discovered molecule reached Phase lla clinical trial results in 2025, clearly
demonstrating that Al is becoming a core component of drug discovery, not merely an

auxiliary tool.



Background & Context

GPCRs, comprising approximately 800 types in the human genome, play central roles in
cellular physiological functions and have long been prime drug targets. However, their
complex transmembrane structures and multiple active states have presented significant
hurdles in drug development. The evolution of Al technology, particularly generative Al
and deep learning, offers novel solutions to these challenges, enabling exploration into
chemical spaces that were previously inaccessible through human-led drug discovery. By
leveraging Al, it becomes possible to rapidly identify and design optimal molecules from
vast compound libraries, possessing specific pharmacological effects, safety profiles, and

pharmacokinetic properties.

Strategic Significance & Outlook

The advancements in Al-driven molecular binding design are poised to dramatically
improve the efficiency and success rates of drug discovery, accelerating the development
of therapies for diseases with high unmet medical needs. Technologies like the JAM
platform are expected to continue contributing to the discovery of innovative drugs
across diverse disease areas, including cancer, neurodegenerative diseases, and
autoimmune disorders, while also reducing development timelines and costs. Crucially,
the ability to target previously undruggable proteins opens the potential for establishing
new therapeutic paradigms. Further clinical success of Al-designed molecules will
undoubtedly pave the way for Al drug discovery to become a standard in the
pharmaceutical industry. The application of this technology will not only increase the
number of new drugs but also enable the realization of safer, more effective, and

personalized medicine.

Source: https://track.pharmafocusasia.com/20260630083340216650071
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#11 McKinsey Report: Generative Al and Foundation
Models Revolutionize Biopharma R&D Workflow,
Accelerating Molecular Design and Antibody
Engineering

Published June 29, 2026  McKinsey = Unknown
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| overview

A McKinsey report highlights that generative Al and foundation models are
revolutionizing biopharma R&D workflows. These Al models design novel molecular
structures, experimental hypotheses, and synthetic pathways optimized for binding
affinity, selectivity, and safety, exploring a vast chemical space inaccessible to
traditional screening. Their application in antibody and protein engineering enables
de novo sequence generation, affinity maturation, epitope targeting, and

developability optimization, significantly boosting R&D efficiency and innovation.
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Key Findings

As detailed in a recent McKinsey report, generative Al and foundation models are

fundamentally transforming the biopharmaceutical research and development (R&D)
workflow. These advanced Al technologies are re-engineering every facet of the R&D
process, from novel molecule discovery and optimization to development strategies,

leading to significant leaps in efficiency and innovation.

Technical/Clinical Details

Generative Al and foundation models possess the unique ability to 'generate’ entirely
new molecular structures and design concepts based on patterns and rules learned from
data, moving beyond traditional trial-and-error approaches. Specifically, these models
can design novel molecules with high binding affinity, excellent selectivity, and favorable
safety profiles for target proteins. Furthermore, they can generate experimental
hypotheses and propose the most efficient synthetic pathways. This allows researchers to
narrow down promising candidates before conducting physical experiments,
contributing to reduced development times and costs. The primary strength of
generative Al lies in its capacity to explore vast chemical and biological spaces that were
previously unreachable by conventional screening methods. In the biopharmaceutical
sector, particularly in antibody and protein engineering, generative Al enables de novo
(from scratch) sequence generation, facilitating the design of novel antibodies and
proteins with specific functions. Diverse applications are underway, including affinity
maturation for optimizing binding affinity of existing antibodies, epitope targeting to
precisely hit specific antigenic epitopes, and developability optimization to enhance

manufacturability and stability.



Background & Context

Biopharmaceutical R&D is a field characterized by high failure rates and immense
investment, with the average cost and time for new drug development extending to
billions of dollars and over a decade. While Al has long been anticipated to address
these challenges, generative Al and large foundation models have only recently reached
a practical level, making their potential a reality. Al's superior ability to analyze data,
recognize patterns, and perform predictive modeling beyond human capabilities is now
dissolving R&D bottlenecks and enabling more efficient innovation. This allows
pharmaceutical companies to deliver treatments for diseases with high unmet medical

needs to patients more rapidly.

Strategic Significance & Outlook

The evolution of generative Al and foundation models points towards a future where
they establish 'learning loops' in biopharmaceutical R&D, highly automating and
optimizing the entire process of data collection, analysis, hypothesis generation,
experimental design, and results interpretation. This will free researchers to focus on
more complex and creative challenges, significantly boosting R&D productivity. In the
future, Al is expected to become an indispensable tool not only for small molecules but
also for the design and development of diverse biopharmaceutical modalities such as
gene therapy, cell therapy, and RNA therapy. This transformation is poised to accelerate
new drug development and significantly contribute to the realization of safer, more

effective, and personalized treatment options.

Source: https://www.mckinsey.com/industries/life-sciences/our-insights/from-linear-gates-to-learning-

loops-rewiring-biopharma-r-and-d-with-ai

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://www.mckinsey.com/industries/life-sciences/our-insights/from-linear-gates-to-learning-loops-rewiring-biopharma-r-and-d-with-ai
https://www.mckinsey.com/industries/life-sciences/our-insights/from-linear-gates-to-learning-loops-rewiring-biopharma-r-and-d-with-ai

#12 Identifying Blood-Brain Barrier (BBB) Bottleneck:
Nanomedicine Key to Overcoming Glioblastoma Brain
Drug Delivery Challenges

Published June 26, 2026  Neuroscience News Unknown
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| overview

The blood-brain barrier (BBB), a major obstacle to brain drug delivery, severely limits
therapies for neurological disorders like glioblastoma. Recent research identified
intracellular sorting after drug carrier uptake by BBB endothelial cells as the most
challenging bottleneck. Nanomedicine, designable to interact with BBB's natural
transport pathways, emerges as a promising approach to overcome this, potentially

opening new avenues for brain disease treatment.
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Key Findings

The blood-brain barrier (BBB), the most significant impediment to drug delivery in the
brain, has severely restricted treatments for severe neurological conditions such as
glioblastoma. Recent research has identified that the intracellular sorting of drug carriers
after their uptake by BBB endothelial cells constitutes the most challenging bottleneck
preventing therapeutic efficacy. Against this obstacle, nanomedicine is emerging as a
promising solution, with the potential to be engineered to interact with the BBB's natural

transport pathways.

Technical/Clinical Details

The BBB, formed by tightly connected brain endothelial cells and selective transport
systems, protects the brain from harmful substances. However, this protective
mechanism also obstructs the entry of many therapeutic agents, particularly
macromolecules and gene therapies, posing a major barrier to treating central nervous
system (CNS) diseases. The ‘intracellular sorting bottleneck' identified in this study refers
to the lack of efficient mechanisms for drug carriers (e.g., nanoparticles), once
internalized by BBB endothelial cells, to avoid lysosomal degradation within the
cytoplasm and be effectively transported to the brain parenchyma. To overcome this,
nanomedicine allows for precise control over physicochemical properties such as size,
surface charge, and ligand modifications. For instance, research is focusing on designing
nanoparticles with ligands that recognize specific receptors (e.g., transferrin receptor)
expressed on BBB endothelial cells. This promotes receptor-mediated endocytosis and
further bypasses lysosomal pathways to facilitate cytoplasmic transport, thereby
increasing the likelihood of drug-loaded nanoparticles effectively crossing the BBB and

reaching brain tissue.



Background & Context

Glioblastoma is one of the most aggressive brain tumors, with a very poor prognosis
despite current treatments (surgery, radiation therapy, chemotherapy). A major reason
for this is the BBB's obstruction of anticancer drug entry into the brain, preventing
sufficient drug concentrations from reaching the tumor. Therefore, effective BBB
penetration technology has been a top priority for improving treatment outcomes for
glioblastoma and many other CNS diseases. Advances in nanotechnology have
revolutionized the field of drug delivery systems (DDS), offering new tools to strategically
bypass the BBB.

Strategic Significance & Outlook

Understanding the intracellular sorting bottleneck and applying nanomedicine holds
significant potential for transforming the treatment of CNS diseases, including
glioblastoma. Future research is expected to accelerate in further elucidating the
intracellular transport mechanisms of drug carriers within BBB endothelial cells and
optimally designing nanoparticles based on this knowledge. Nanomedicine is also
anticipated to become a versatile platform capable of delivering not only small molecule
drugs but also proteins, nucleic acids (siRNA, mRNA), and gene therapy vectors into the
brain. This will significantly advance the development of safe and effective new

treatments for brain disorders previously considered untreatable.

Source: https://neurosciencenews.com/protein-corona-blood-brain-barrier-nanomedicine-30953/
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#13 EAACI 2026: Wave Life Sciences' siRNA BW-20805
Shows 93-99% Attack Rate Reduction in Hereditary
Angioedema Phase 2, with 60-83% Patients Remaining
Attack-Free

Published July 01, 2026  EMJ Allergy & Immunology = Unknown
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| overview

At the EAACI 2026 conference, updated Phase 2 data for Wave Life Sciences' BW-
20805, a plasma prekallikrein-targeting GalNAc-siRNA, revealed highly promising
results in adult patients with hereditary angioedema (HAE) types I/Il. The treatment
reduced HAE attack rates by 93-99%, with 60-83% of participants maintaining an
attack-free status. Ongoing evaluation of a 6-month dosing regimen suggests a

potential new paradigm in HAE treatment.
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Key Findings

At the EAACI 2026 annual congress, remarkably promising updated data were unveiled
from Wave Life Sciences' Phase 2 clinical trial for BW-20805, an investigational
therapeutic for hereditary angioedema (HAE). This GalINAc-conjugated siRNA, designed
to target plasma prekallikrein, demonstrated a dramatic reduction in HAE attack rates by
93% to 99% in adult patients with HAE types I/1l, with an impressive 60% to 83% of

participants maintaining a completely attack-free status.

Technical/Clinical Details

BW-20805 is a small interfering RNA (siRNA) specifically designed to target plasma
prekallikrein, a key mediator in the pathophysiology of hereditary angioedema. SiRNAs
function by degrading specific messenger RNA (mRNA) sequences, thereby inhibiting
the expression of their corresponding proteins. BW-20805 is conjugated with a GalNAc
(N-acetylgalactosamine) ligand, which enables its selective delivery to liver cells via the
asialoglycoprotein receptor (ASGPR) expressed on their surface. As the liver is the
primary site of prekallikrein production, this targeted delivery strategy is highly efficient.
The updated Phase 2 data showed that treatment with BW-20805 not only significantly
reduced the frequency of HAE attacks but also enabled a large proportion of patients to
achieve complete attack suppression. The reported attack rate reduction of 93% to 99%
is outstanding, and the fact that 60% to 83% of participants remained attack-free
throughout the study period suggests a very potent and sustained therapeutic effect for
HAE. An ongoing evaluation of a 6-month dosing regimen is particularly noteworthy, as

its successful establishment could significantly reduce the treatment burden for patients.



Background & Context

Hereditary angioedema (HAE) is a rare genetic disorder caused by a deficiency or
dysfunction of C1-inhibitor, a complement regulatory protein. This leads to an
overproduction of bradykinin, resulting in recurrent episodes of swelling in the skin,
gastrointestinal tract, and upper airways. Laryngeal edema can be life-threatening, and
HAE patients require frequent attack management and prophylactic treatments. While
existing HAE therapies include C1-inhibitor replacement and bradykinin B2 receptor
antagonists, there is a clear demand for more convenient and long-lasting prophylactic
options. RNAI therapeutics offer a particularly promising approach for genetic disorders
like HAE, as they fundamentally suppress the expression of the causative gene. The

success of BW-20805 underscores the vast potential of this modality in HAE treatment.

Strategic Significance & Outlook

The exceptionally strong data from the Phase 2 trial of BW-20805 have the potential to
significantly alter the future landscape of hereditary angioedema treatment. The
dramatic reduction in HAE attack rates and the high percentage of patients remaining
attack-free suggest that this drug represents a major advance over existing therapies.
The convenience of a 6-month dosing regimen, if established, would also greatly
contribute to improved patient adherence. The expectation is for a larger Phase 3 clinical
trial to commence, confirming the long-term efficacy and safety of BW-20805. If
approved, BW-20805 could become a new standard for HAE prophylactic treatment,

providing a transformative drug that dramatically improves patients' quality of life.

Source: https://touchimmunology.com/insight/spotlight-on-hereditary-angioedema-at-eaaci-congress-
2026/
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#14 ADC Technology Evolves: Data-Driven Design from
Antigen Selection to Al-Assisted Engineering
Transforms Therapeutic Paradigm

Published July 02, 2026 MDPI  Unknown
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| overview

Antibody-drug conjugates (ADCs) have evolved into a mature therapeutic platform
with exponentially increasing clinical relevance. This review highlights recent advances
in ADC design and development, emphasizing the importance of data-driven
approaches such as antigen selection, antibody engineering, linker and payload
innovations, site-specific conjugation, and Al-assisted design. These advancements
promise to enhance ADC efficacy, reduce toxicity, and overcome drug resistance,

potentially reshaping cancer treatment paradigms.
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Key Findings

Antibody-drug conjugates (ADCs) have matured into a therapeutic platform of
exponentially increasing clinical relevance in recent years, becoming an established
modality in cancer treatment. This evolution is underpinned by continuous technological
innovation in ADC design and development. A recent review highlights key
advancements in ADC development, ranging from refined antigen selection and
antibody engineering to innovative linkers and payloads, site-specific conjugation, and
artificial intelligence (Al)-assisted design. It underscores that data-driven approaches will

be pivotal in transforming future therapeutic paradigms.

Technical/Clinical Details

Maximizing the efficacy and safety of ADCs depends on several critical design elements.
Firstly, appropriate 'antigen selection' is crucial for ADCs to bind specifically to cancer
cells while minimizing impact on healthy tissues. Secondly, advances in 'antibody
engineering' have improved antibody binding affinity, stability, and pharmacokinetic
properties, enabling more effective targeting of cancer cells. Notably, the use of
bispecific antibodies now allows for simultaneous targeting of multiple antigens. 'Linker
and payload innovations' are paramount for improving the ADC's therapeutic index.
Stable linkers prevent premature payload release in systemic circulation and are
designed to efficiently release the payload in specific intracellular environments.
Payloads themselves are evolving, with new cytotoxic agents and immunostimulatory
molecules being developed to circumvent various resistance mechanisms. 'Site-specific
conjugation’ technology enables precise control over the payload attachment sites on
the antibody, facilitating the manufacturing of ADCs with a uniform drug-to-antibody
ratio (DAR). This enhances ADC reproducibility and the predictability of clinical
outcomes. Furthermore, 'Al-assisted design' is gaining significant attention. Al can
analyze vast datasets to explore design spaces far beyond human intuition in antigen
selection, antibody sequence optimization, linker stability prediction, payload toxicity
assessment, and overall pharmacokinetic prediction for candidate ADCs. This is expected

to shorten development times and improve success rates.



Background & Context

ADCs have continuously evolved as breakthrough drugs since their inception, serving as
a prime example of precision medicine in cancer treatment. While conventional
chemotherapy often entails systemic toxicity, ADCs aim to reduce side effects and
enhance therapeutic efficacy by increasing target specificity. ADCs have already become
a part of standard care in many solid tumors such as breast, lung, and gastric cancers,
improving patient outcomes. However, challenges like drug resistance and the toxicity
profiles observed with some ADCs still exist. To overcome these, the pharmaceutical
industry is actively investing in the design and development of more sophisticated ADCs,

with diverse technology platforms competitively advancing.

Strategic Significance & Outlook

The continued progress in data-driven ADC design approaches is essential for shaping
the future of cancer therapy. Further integration of Al and machine learning will
streamline the ADC discovery and development process even more, accelerating the
creation of personalized therapeutics. Next-generation ADCs, such as bispecific ADCs,
triple-payload ADCs, or ISACs (Immuno-Stimulatory Antibody Conjugates) with
immunomodulatory functions, hold the potential to offer new treatment options for
currently hard-to-treat cancers and patients resistant to existing ADCs. These
advancements are expected to significantly contribute to improved survival rates and
quality of life for cancer patients, paving the way for ADCs to be applied across an even

broader range of disease areas in the future.

Source: https://www.mdpi.com/2072-6694/18/13/2102
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#15 Kowa's Selective PPARa Modulator Pemafibrate
Receives FDA Breakthrough Therapy Designation for
Primary Biliary Cholangitis Treatment, Demonstrating
Significant ALP Improvement in Phase |l Data

Published June 30, 2026  Morningstar  Japan
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| overview

Japan's Kowa Company has announced that its selective PPARa modulator "K-808"
(pemafibrate) has been granted Breakthrough Therapy designation by the U.S. FDA
for the treatment of primary biliary cholangitis (PBC). This designation is based on
preliminary data from the ongoing Phase Il clinical trial (K-808-2.01), which suggested
significant improvement in alkaline phosphatase (ALP) levels compared to existing

therapies. This is expected to accelerate the development of a new treatment for the

rare liver disease, PBC.
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Key Findings

Kowa Company, a Japanese pharmaceutical firm, has announced that its selective PPARa
modulator, "K-808" (generic name: pemafibrate), has been granted Breakthrough
Therapy designation by the U.S. Food and Drug Administration (FDA) for the treatment
of primary biliary cholangitis (PBC). This designation indicates that K-808 has the
potential to offer a substantial clinical benefit over existing therapies for this intractable

disease.

Technical/Clinical Details

Pemafibrate is an oral small molecule drug that selectively acts on peroxisome
proliferator-activated receptor alpha (PPARa). PPARa is a nuclear receptor involved in
regulating lipid metabolism and inflammatory responses. Its activation is believed to
influence bile acid synthesis and lipid metabolic pathways, thereby contributing to the
improvement of PBC pathology. The FDA's Breakthrough Therapy designation is based
on preliminary data from the ongoing Phase Il clinical trial (K-808-2.01). This preliminary
data confirmed that pemafibrate showed a statistically significant improvement in blood
alkaline phosphatase (ALP) levels, a key biomarker for PBC, compared to existing
treatments. A reduction in ALP levels is associated with improved liver function and
reduced risk of disease progression, making this result highly promising for PBC patients.
Breakthrough Therapy designation is granted when a new drug for a serious condition
demonstrates preliminary clinical evidence of potentially substantial improvement over

existing therapies, thereby accelerating the development and review process.



Background & Context

Primary biliary cholangitis (PBC) is a chronic, progressive autoimmune liver disease where
small bile ducts within the liver become inflamed and are gradually destroyed. As it
progresses, it can lead to cirrhosis, liver failure, and eventually necessitates a liver
transplant. While ursodeoxycholic acid (UDCA) has been a standard treatment for PBC,
approximately 30-40% of patients show an inadequate response to UDCA, leaving them
at risk of disease progression. Therefore, there has been a strong unmet need for new
treatment options for patients who respond inadequately or are intolerant to UDCA.
Pemafibrate has a history of approval in Japan and other countries as a treatment for
hyperlipidemia, and its safety profile is established to some extent. Its expanded
indication to PBC, a rare disease, holds significant importance in addressing an unmet

medical need.

Strategic Significance & Outlook

The FDA's Breakthrough Therapy designation for pemafibrate is expected to significantly
accelerate its development as a treatment for PBC. Kowa will work closely with the FDA
to explore possibilities for expedited approval pathways or priority review based on the
Phase Il trial data. If pemafibrate is approved for PBC, it would offer a new and promising
treatment option for patients who have not achieved sufficient efficacy with existing
therapies. This is expected to slow the progression of PBC to cirrhosis, reduce the need
for liver transplantation, and improve the quality of life for PBC patients. This success
also suggests new possibilities for PPARa modulators in liver disease treatment and will

influence future R&D in this area.

Source: https://www.morningstar.com/news/pr-newswire/20260630c|94370/selective-ppar-modulator-k-
808-pemafibrate-granted-breakthrough-therapy-designation-by-the-us-food-and-drug-administration-

fda-as-a-treatment-for-primary-biliary-cholangitis
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#16 Frontiers of Molecular and Material Design with
Generative Al and Deep Learning: Accelerating Drug
Discovery and Materials Informatics via Research Lists

Published July 01, 2026  GitHub  Unknown
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| overview

This GitHub repository provides a comprehensive list of recent reviews, evaluation
metrics, and benchmarks related to molecular and material design using generative Al
and deep learning. The list aims to compile cutting-edge research and tools for
generating novel molecular structures, measuring molecular diversity, and evaluating
goal-directed generative models in drug design. It serves as a valuable resource for

researchers and engineers accessing the forefront of Al-driven molecular design.
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Key Findings

This GitHub repository offers a comprehensive resource that consolidates the latest
advancements in molecular and material design utilizing generative Al and deep learning
(DL). The list encompasses cutting-edge research and tools pertinent to generating novel
molecular structures in drug discovery, quantifying the diversity of existing molecular
libraries, and evaluating generative models that design molecules based on specific
objectives. This serves as an invaluable source for researchers and engineers to
effectively access the forefront of Al-driven molecular design and accelerate their own

research.

Technical/Clinical Details

The research indexed in the repository includes applications where various deep learning
architectures and generative models (e.g., variational autoencoders, generative
adversarial networks, graph neural networks, transformers) are used to generate
molecular structures from scratch or optimize existing molecules. This enables, for
instance, the design of novel compounds with high binding affinity for specific disease
targets and favorable pharmacokinetic properties. The repository also introduces new
metrics for quantitatively assessing molecular diversity and benchmark datasets for
objectively comparing the performance of generative models. These tools and
methodologies significantly enhance the efficiency of virtual screening and open
possibilities for addressing previously ‘undruggable' targets. Furthermore, in the field of
materials science, applications include Al predicting and designing compositions and
structures for novel materials with specific functionalities (e.g., high strength, high

conductivity).



Background & Context

The fields of molecular design and materials science have historically faced challenges
with time-consuming and costly trial-and-error approaches. In drug discovery, in
particular, identifying promising drug candidates from a vast chemical space has been
exceptionally difficult. However, the rapid advancement of Al, especially deep learning
and generative Al, has dramatically transformed this landscape. Al now possesses the
capability to learn complex chemical and biological data and design innovative
molecules and materials beyond human intuition. This technology holds immense
promise for accelerating R&D efficiency and enabling the creation of new products and
technologies across a wide range of industries, including pharmaceuticals, chemistry,

materials, and energy.

Strategic Significance & Outlook

The field of molecular and material design using generative Al and deep learning is
expected to continue evolving at an exponential pace. Comprehensive research lists like
this repository serve as a foundational tool for tracking this rapid progress and for the
research community to share cutting-edge knowledge and tools. In the future, the vision
includes the realization of ‘autonomous research systems' where Al can fully and
autonomously discover and design new drugs and materials with minimal human
intervention. This will further shorten R&D cycles and enable more rapid delivery of
solutions to unmet medical needs. Moreover, the development of foundation models
capable of integrally handling multimodal data (e.g., molecular structures, experimental
data, scientific literature text) is expected to facilitate the emergence of more advanced

and versatile molecular and material design Als.

Source: https://github.com/AspirinCode/papers-for-molecular-design-using-DL
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#17 Focused Ultrasound BBB Opening Facilitates
Limited LNP-modRNA Brain Delivery in Niemann-Pick
Disease Type C Mouse Model but Fails to Induce
Therapeutic Effect

Published July 01, 2026  bioRxiv  Unknown

| overview

Efficient molecular therapeutic delivery to the central nervous system (CNS) remains a
major barrier in neurogenetic disorders like Niemann-Pick Disease Type C (NPC). This
preprint evaluated Focused ultrasound-mediated blood-brain barrier opening (FUS-
BBBO) as a non-invasive strategy to deliver lipid nanoparticle (LNP)-packaged
modified mMRNA (modRNA) to the cerebellum of an NPC mouse model. While FUS-
BBBO reliably induced BBB opening and promoted limited LNP-mRNA brain delivery,
it did not lead to protein expression or therapeutic effects under the tested

conditions.
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Key Findings

Efficient molecular therapeutic delivery to the central nervous system (CNS) continues to
be a significant challenge for neurogenetic disorders such as Niemann-Pick Disease Type
C (NPCQ). This preprint study evaluated Focused ultrasound-mediated blood-brain barrier
opening (FUS-BBBO) as a non-invasive strategy to deliver lipid nanoparticle (LNP)-
packaged modified mRNA (modRNA) to the cerebellum in an NPC mouse model.
Although FUS-BBBO reliably induced BBB opening and facilitated limited LNP-mRNA
delivery to the brain, it did not, under the tested conditions, result in detectable protein

expression or therapeutic effects.

Technical/Clinical Details

Niemann-Pick Disease Type C (NPC) is a rare neurodegenerative disorder caused by
abnormal intracellular cholesterol transport, leading to severe neurological symptoms
with no effective treatments currently available. mRNA therapy is a promising modality
for protein replacement or gene editing but its delivery to the brain is hindered by the
BBB. FUS-BBBO is a non-invasive technique that uses low-intensity focused ultrasound in
conjunction with microbubbles to transiently and reversibly open the BBB. In this study,
FUS-BBBO was employed in an NPC mouse model to deliver LNP-packaged modRNA to
the cerebellum. Histological analysis confirmed that FUS-BBBO reliably induced BBB
opening and, to some extent, promoted the entry of LNP-mRNA into brain tissue.
However, no protein expression from the delivered modRNA was detected, and
consequently, no measurable therapeutic effects on disease biomarkers or
pathophysiology were observed. This suggests that there are still challenges regarding
the efficiency of FUS-BBBO-mediated LNP-mRNA brain delivery, as well as intracellular

uptake and translational efficiency.



Background & Context

The challenge of BBB permeability in treating brain diseases has been a long-standing
bottleneck in drug discovery. LNP-packaged mRNA, in particular, has garnered
significant attention following the success of COVID-19 vaccines, but tissue-specific
delivery, especially to the brain, still faces substantial barriers. FUS-BBBO is widely
investigated as a promising non-invasive technique to open the BBB for gene therapy
and drug delivery in neurological disorders. Previous studies have reported successful
brain delivery of small molecule drugs and some antibodies. However, this study clarifies
that further optimization is required for the delivery and intracellular functional

expression of larger complexes like LNP-mRNA.

Strategic Significance & Outlook

These findings indicate that further optimization is necessary for FUS-BBBO-mediated
LNP-modRNA brain delivery to be an effective therapeutic strategy for neurogenetic
diseases like NPC. Future research will likely explore adjustments to FUS-BBBO
parameters (e.g., ultrasound intensity, microbubble size and concentration),
improvements in LNP composition or surface modifications, or design changes to
enhance mRNA stability and translational efficiency. Despite the current limitations, the
potential for FUS-BBBO combined with LNP-modRNA to revolutionize neurological
disease treatment remains high, and further research is anticipated. For example,
developing technologies that enable more localized delivery and targeting of specific cell

types will be crucial.

Source: https://www.biorxiv.org/content/10.64898/2026.06.30.735564v1
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#18 ADC Therapeutics Completes Enroliment for LOTIS-
7 Phase 1b Trial of Zynlonta-Glofitamab Combination,
Reporting Interim 89.8% ORR in Relapsed/Refractory
DLBCL Patients

Published June 30, 2026  BioPharm International  Switzerland

| overview

ADC Therapeutics has completed patient enrollment for the Phase 1b LOTIS-7 trial,
evaluating the combination of its CD19-targeted antibody-drug conjugate (ADC)
Zynlonta with the bispecific antibody glofitamab for relapsed/refractory diffuse large
B-cell lymphoma (r/r DLBCL) patients. The trial enrolled 100 patients, and previously
reported interim data showed a high overall response rate (ORR) of 89.8%. Full data

are expected in Q4 2026, raising hopes for a new therapeutic option for challenging
DLBCL.
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Key Findings

ADC Therapeutics has completed patient enrollment for the Phase 1b LOTIS-7 trial, which
is evaluating the combination of Zynlonta, a CD19-targeted antibody-drug conjugate
(ADC), and glofitamab, a bispecific antibody, for patients with relapsed or refractory
diffuse large B-cell lymphoma (r/r DLBCL). Earlier interim data from this trial
demonstrated an impressive overall response rate (ORR) of 89.8%, suggesting a highly

promising therapeutic option for patients with difficult-to-treat DLBCL.

Technical/Clinical Details

Zynlonta (loncastuximab tesirine) is an ADC that targets the CD19 antigen. Upon binding
to CD19 on the surface of cancer cells, it is internalized and releases a potent DNA-
damaging agent, a pyrrolobenzodiazepine (PBD) dimer, which kills the cancer cells.
Glofitamab is a bispecific T-cell engager (BiTE) antibody that binds to two distinct
antigens: CD20 on B-cell lymphoma cells and CD3 on T-cells. This physically brings T-
cells into close proximity with CD20-positive lymphoma cells, directing the T-cells to
efficiently recognize and destroy the lymphoma cells. The LOTIS-7 trial aims to assess the
synergistic effects and safety of combining these two powerful agents with different
mechanisms of action in r/r DLBCL. With a total of 100 patients enrolled, the previously
reported interim data showed an exceptionally high ORR of 89.8% in the combination
therapy arm. This ORR significantly surpasses response rates typically expected in
refractory hematologic malignancies like DLBCL, indicating the potential for deep and
durable remissions in a challenging patient population. The full data are anticipated in
Q4 2026, with detailed evaluations of the safety profile, duration of response (DOR), and

complete response (CR) rates eagerly awaited.



Background & Context

Diffuse large B-cell lymphoma (DLBCL) is the most common subtype of non-Hodgkin
lymphoma, but the prognosis for patients who relapse or become refractory after initial
R-CHOP therapy remains poor. There is a critical unmet need for new and more effective
treatment options for these r/r DLBCL patients. ADCs and bispecific antibodies have
gained considerable attention in this area due to their high target specificity and potent
anti-tumor activity. Zynlonta already has approved indications for certain r/r DLBCL
patients, and glofitamab, with its novel T-cell activating mechanism, has also
demonstrated efficacy as a monotherapy. Combining these agents is a strategic
approach to attack cancer cells through different pathways and overcome drug

resistance.

Strategic Significance & Outlook

The full data release from the LOTIS-7 trial will be a pivotal event in the treatment of r/r
DLBCL. If the high efficacy suggested by the interim data is confirmed, along with an
acceptable safety profile, the combination therapy of Zynlonta and glofitamab has the
potential to become a new standard of care for refractory DLBCL patients. This success
would suggest that the combination of ADCs and bispecific antibodies is a promising
strategy for other hematologic malignancies and solid tumors, accelerating the
development of new combination therapies. For patients with limited treatment options,
an ORR of 89.8% offers significant hope for achieving remission and is expected to

contribute to improved quality of life and extended survival.

Source: https://www.biopharminternational.com/view/adc-therapeutics-completes-enrollment-in-lotis-7-

advancing-zynlonta-glofitamab-combination-in-dlbcl
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#19 Helus Pharma™'s Breakthrough-Designated
Depression Drug HLP003 Completes 86% Enrollment in
Phase 3 Trial, Topline Data Expected Q4 2026

Published June 26, 2026 PR Newswire Unknown

| overview

Helus Pharma™'s APPROACH Phase 3 trial for HLP0O3, an investigational adjunct
therapy for major depressive disorder (MDD), has successfully completed over 86% of
patient enrollment. HLPOO3 has received Breakthrough Therapy designation from the
U.S. FDA, and the company anticipates announcing topline data in Q4 2026. Phase 2
results demonstrated a significant reduction of approximately 23 points in MADRS
scores at 12 months, highlighting its potential as a breakthrough in depression

treatment.
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Key Findings

Helus Pharma™'s APPROACH Phase 3 clinical trial for HLP0O3, an investigational
adjunctive therapy for major depressive disorder (MDD), has successfully completed over
86% of patient enrollment and is progressing as planned. HLPOO3 has been granted
Breakthrough Therapy designation by the U.S. FDA, and the company is scheduled to
announce topline data in Q4 2026, generating significant anticipation for a new

treatment option in depression.

Technical/Clinical Details

HLPOO3 is a novel investigational therapeutic candidate for patients with major
depressive disorder who have not achieved adequate response with existing
antidepressants. Its mechanism of action is believed to involve modulating brain neural
circuits and neurotransmitter systems through an approach distinct from conventional
drugs, aiming to alleviate depressive symptoms. This trial is designed to evaluate
whether HLP003, when used in combination with existing antidepressants, can further
reduce depressive symptoms. Previous Phase 2 clinical trials demonstrated a statistically
significant and clinically meaningful improvement, with patients receiving HLPO03
showing approximately a 23-point reduction in Montgomery-Asberg Depression Rating
Scale (MADRS) scores at 12 months. A 23-point reduction on the MADRS score indicates
a significant recovery from severe depressive symptoms. The Breakthrough Therapy
designation from the FDA is based on this preliminary clinical data suggesting the
potential for substantial improvement over existing therapies for the serious condition of

MDD. This designation accelerates the development and review process for HLP0OO3.

Background & Context

Major depressive disorder is one of the most common mental illnesses globally, with
high prevalence rates that severely impair patients' quality of life. While existing
antidepressants are effective, many patients achieve only partial response or exhibit
treatment resistance, leaving a significant unmet medical need. The introduction of new
adjunctive therapies is particularly crucial for improving treatment outcomes and
achieving remission in a greater number of patients. The Breakthrough Therapy

designation for HLPOO3 reflects strong expectations for innovation in this disease area.



Strategic Significance & Outlook

The announcement of topline data from the APPROACH Phase 3 trial for HLPOO3 will be
one of the most anticipated events in psychiatry. If positive results are demonstrated,
HLPOO3 has the potential to become a new standard of care as an adjunctive therapy for
MDD, benefiting many patients with treatment-resistant depression. With Breakthrough
Therapy designation, the FDA is expected to expedite the review process, leading to a
potentially earlier market entry. This success will deepen the understanding of the
complex pathology of depression and further stimulate the development of psychiatric
drugs with novel mechanisms of action, injecting new vitality into the entire field of

psychiatry.

Source: https://www.prnewswire.com/news-releases/a-breakthrough-designated-depression-drug-is-86-

through-its-phase-3-with-topline-data-due-this-year-302811862.html
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#20 Asahi Kasei's Novel Forward Osmosis—-Membrane
Distillation System Installed at Peptistar API
Manufacturing Facility to Reduce Pharmaceutical

Manufacturing Time for Thermolabile Peptides and
Oligonucleotides, Advancing Towards GMP Production

Published June 25, 2026  Asahi Kasei Japan

AsahiKASEI

| overview

Asahi Kasei has implemented a novel forward osmosis—membrane distillation (FO-
MD) system at Peptistar's APl manufacturing facility to shorten production times for
thermolabile APIs like peptides and oligonucleotides. This system dehydrates and
concentrates liquids without heat or pressure, significantly reducing lyophilization
batch numbers and time. Currently, it is being evaluated at manufacturing scale for
GMP production, expected to enhance biopharmaceutical manufacturing efficiency

and quality.
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Key Findings

Asahi Kasei, a leading Japanese chemical company, has installed a novel forward
osmosis—-membrane distillation (FO-MD) system at Peptistar's APl manufacturing facility.
This implementation aims to revolutionize the production process for thermolabile active
pharmaceutical ingredients (APIs), particularly peptides and oligonucleotides, promising

dramatically reduced manufacturing times and lower energy consumption.

Technical/Clinical Details

The forward osmosis—-membrane distillation (FO-MD) system offers a distinct advantage
over conventional heat-intensive concentration and drying processes like evaporation or
lyophilization. FO-MD utilizes a draw solution with high osmotic pressure to efficiently
extract water molecules from the target liquid (in this case, an API solution) without
applying external heat or pressure. This capability is critical for delicate molecules like
peptides and oligonucleotides, which are highly sensitive to heat, allowing for safe and
efficient dehydration and concentration with minimal risk of degradation. The integration
of this system at Peptistar's APl manufacturing facility is projected to significantly reduce
the number of batches and processing time required for lyophilization during the
concentration step. As lyophilization is a time- and energy-intensive process, its
efficiency improvement directly translates into reduced manufacturing costs. Currently,
the FO-MD system is undergoing evaluation at manufacturing scale to ensure
compliance with Good Manufacturing Practice (GMP) standards, assessing its
applicability for commercial production. This will enhance the capacity to supply high-

quality APIs consistently.



Background & Context

The biopharmaceutical market has been rapidly expanding in recent years, driving
increased demand for novel modalities such as peptides and oligonucleotides. While
these drugs demonstrate high specificity and efficacy in treating diseases, their
manufacturing processes require specialized technologies distinct from those used for
traditional small molecule drugs, due to the complexity of molecules and their instability
to heat and pH. Maintaining quality while improving productivity has been a significant
challenge, especially for thermolabile APIs. Asahi Kasei has extensive expertise in
membrane separation technologies, and this FO-MD system leverages the company's
technical strengths. Its adoption by Peptistar, a pharmaceutical CDMO, contributes to
overall manufacturing efficiency improvement and enhanced cost competitiveness within

the supply chain.

Strategic Significance & Outlook

The installation of Asahi Kasei's FO-MD system at Peptistar's facility marks a crucial step
towards improving the sustainability and efficiency of biopharmaceutical manufacturing
processes. If this technology successfully completes its GMP production scale evaluation,
it could be widely applied not only to peptides and oligonucleotides but also to other
thermolabile biomolecules. This is expected to contribute to reduced manufacturing
costs, shortened production lead times, and ultimately faster delivery of medicines to
patients. This technological innovation will also foster green chemistry in the
biopharmaceutical manufacturing industry and enhance supply chain resilience. Asahi

Kasei plans to accelerate technology development and global expansion in this field.

Source: https://www.asahi-kasei.com/news/2026/e260625.html
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#21 lonis Enters Global Licensing Deal with Recordati
for Alexander Disease ASO Zilganersen: Secures $30M
Upfront Payment to Accelerate International Expansion

Published June 25, 2026  Rare Disease Report  USA

| overview

lonis Pharmaceuticals has entered a global licensing agreement with Recordati for
zilganersen, an antisense oligonucleotide (ASO) for Alexander disease, covering
territories outside the U.S. lonis will receive a $30 million upfront payment, with
potential for future milestone payments and royalties based on sales. Zilganersen is
designed to reduce GFAP protein levels, which abnormally accumulate in Alexander

disease due to GFAP gene mutations.
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Key Findings

lonis Pharmaceuticals has entered into a global licensing agreement with Recordati, an
Italian pharmaceutical company, for zilganersen, a therapeutic for the ultra-rare and fatal
neurological disorder, Alexander disease. This agreement covers territories outside the
United States and aims to accelerate the international deployment of zilganersen,

expanding access for a patient population with high unmet medical needs.

Technical/Clinical Details

Zilganersen is an antisense oligonucleotide (ASO) developed by lonis Pharmaceuticals,
designed to target the overexpression of glial fibrillary acidic protein (GFAP), which is the
root cause of Alexander disease. Alexander disease is characterized by the abnormal
accumulation of GFAP protein in astrocytes due to mutations in the GFAP gene, leading
to severe neurological impairment. Zilganersen works by specifically binding to GFAP
messenger RNA (mRNA), thereby inhibiting the translation of GFAP protein and reducing
its levels. This mechanism holds the potential to slow disease progression and improve
symptoms. Under the terms of the licensing agreement, lonis will receive an upfront
payment of $30 million from Recordati. Furthermore, lonis retains the right to receive
additional future payments based on the achievement of development, regulatory, and
commercial milestones by Recordati for zilganersen. lonis will also be eligible for
royalties on zilganersen sales by Recordati outside the U.S. This agreement marks a
critical step towards broadening global access to the drug for Alexander disease

patients.

Background & Context

Alexander disease is a progressive neurodegenerative disorder, particularly aggressive in
its infantile onset form, leading to rapid symptom deterioration and often premature
death. Currently, there is no approved cure for Alexander disease, with treatment
primarily focused on symptomatic relief, making the development of new therapeutics
desperately needed by patients and their families. lonis Pharmaceuticals is a pioneer in
ASO technology, with a proven track record of developing and bringing multiple ASO
drugs to market for rare neurological disorders. Recordati is a European pharmaceutical
company with a strong focus on rare disease therapeutics, and the partnership combines

the necessary expertise and resources for the global dissemination of zilganersen.



Strategic Significance & Outlook

The global licensing agreement between lonis and Recordati is a significant commercial
milestone for zilganersen to reach Alexander disease patients worldwide. While FDA
approval is pending in the U.S. (refer to Article 14), if approved, Recordati will be
responsible for sales and distribution in ex-U.S. markets, ensuring that more patients can
access this potentially life-changing therapy. This agreement highlights the importance
of international collaboration in rare disease drug development and may influence
development and commercialization strategies for other rare neurological disorder
therapeutics. Zilganersen's success further reinforces the potential of the ASO modality
to revolutionize the treatment of genetic neurological diseases, with its future

international rollout and clinical outcomes being closely watched.

Source: https://globalgenes.org/raredaily/ionis-enters-global-licensing-deal-with-recordati-for-alexander-

disease-aso/
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#22 Engineered Antibody Brainshuttle™ Technology
Boosts Brain Drug Delivery of RNA-Based ASOs by
Dual-Targeting TfR1 and CD98hc Receptors,
llluminating CNS Disease Treatment

Published June 30, 2026 EMJ Unknown

| overview

Antibody-based Brainshuttle™ technology has made significant strides in brain drug
delivery for promising therapeutics like RNA-based antisense oligonucleotides (ASOs),
which are otherwise unable to cross the blood-brain barrier (BBB). This innovative
technology utilizes bispecific antibodies targeting two BBB receptors, transferrin
receptor 1 (TfR1) and CD98hc. Research shows that ASO cargo influences antibody

binding, uptake, and transcytosis across BBB cells, suggesting this dual-targeting

approach enhances CNS drug transport.
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Key Findings

For promising therapeutics such as RNA-based antisense oligonucleotides (ASOs), whose
entry into the brain has been hindered by the blood-brain barrier (BBB), antibody-based
Brainshuttle™ technology has demonstrated significant progress in brain drug delivery.
This innovative technology harnesses bispecific antibodies designed to simultaneously
target two distinct receptors on the BBB, transferrin receptor 1 (TfR1) and CD98hc,
thereby holding the potential to efficiently facilitate drug transport into the CNS.

Technical/Clinical Details

The core of Brainshuttle™ technology lies in the design of bispecific antibodies that
function as 'shuttles' to traverse the BBB. These antibodies are engineered to bind to
both TfR1 and CD98hc, two key receptors present on BBB endothelial cells. TfR1 is
involved in iron transport, and CD98hc is an amino acid transporter, both of which are
believed to undergo endocytosis and potentially facilitate transcytosis across the BBB.
Researchers meticulously analyzed how the conjugation of ASO cargo to these bispecific
antibodies impacts their binding affinity to BBB cells, intracellular uptake efficiency, and
movement across the BBB into the brain parenchyma. The findings revealed that the
characteristics and conjugation site of the ASO cargo indeed influence the BBB
permeability of the bispecific antibody. This insight is crucial for developing more
efficient and safe BBB-penetrating drug delivery systems (DDS), as it provides optimal
design guidelines for the interplay between the cargo and the shuttle antibody. The
dual-targeting approach is suggested to be more effective in enhancing BBB

permeability compared to single-receptor targeting shuttles.



Background & Context

Central nervous system (CNS) disorders, such as Alzheimer's disease, Parkinson's disease,
Huntington's disease, and amyotrophic lateral sclerosis (ALS), suffer from limited
effective treatments. This is largely because the BBB severely restricts the entry of many
drugs, especially macromolecular RNA-based therapeutics, into the brain. ASOs are
promising therapeutic modalities capable of addressing the root causes of genetic
diseases by suppressing specific gene expression, but their brain delivery has been a
major challenge. Antibody-based BBB shuttle technologies have recently gained
attention as a non-invasive approach to deliver drugs by utilizing the BBB's natural
transport pathways, without physically opening the barrier. While TfR1 is one of the most
widely studied BBB shuttle receptors, limitations of single-targeting shuttles have also

been noted.

Strategic Significance & Outlook

The dual-targeting approach of TfR1 and CD98hc in Brainshuttle™ technology
significantly expands the potential for RNA-based ASO therapeutics for CNS disorders.
Further optimization of this technology is expected to enable efficient brain delivery of a
wider range of ASOs and other macromolecular drugs. This could provide new and
effective treatment options for various neurodegenerative and neurodevelopmental
diseases that have been difficult to treat. In the future, this shuttle technology may be
further refined to enable targeted drug delivery to specific brain regions, contributing to
the realization of personalized CNS therapies. The progression of Brainshuttle™
technology towards clinical application promises to be a groundbreaking development
in resolving the long-standing challenge of CNS drug delivery, improving the quality of

life for many patients.

Source: https://www.emjreviews.com/innovations/news/engineered-antibody-technology-boosts-brain-
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#23 Arvinas/Pfizer's PROTAC Drug Veppanu Receives
Historic FDA Approval for ESR1-Mutant Advanced
Breast Cancer, Demonstrating 43% PFS Risk Reduction

Published July 02, 2026  Cancer Discovery - AACR Journals  USA
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| overview

Arvinas and Pfizer's oral PROTAC drug, Veppanu, has received FDA approval for
advanced breast cancer with ESR1 mutations, marking the first clinical validation of
targeted protein degradation. The drug reduced the risk of disease progression or
death by 43% and extended progression-free survival from 2.1 to 5 months compared
to standard therapy. This approval establishes a regulatory pathway and fuels the

robust pipeline of protein degraders for previously "undruggable” targets.
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Historic FDA Approval for First PROTAC Drug in Advanced Breast Cancer

On May 1, 2026, the US Food and Drug Administration (FDA) granted approval to
vepdegastrant (Veppanu), the first oral PROTAC (Proteolysis-Targeting Chimera) drug
jointly developed by Arvinas and Pfizer. Indicated for advanced breast cancer in patients
with ESR1 mutations, this landmark decision ushers in a new era for targeted protein
degradation (TPD) as a clinically viable therapeutic modality, validating the safety and
efficacy of PROTAC technology in a standard clinical setting.

Robust Clinical Efficacy and Unique Mechanism of Action

The approval of vepdegastrant is underpinned by compelling efficacy data from clinical
trials. In patients with ESR1-mutant advanced breast cancer, this oral agent significantly
reduced the risk of disease progression or death by 43% compared to standard therapy,
extending the median progression-free survival (PFS) from 2.1 months to 5 months.
These robust clinical outcomes underscore its potential to substantially delay disease

progression and improve patient quality of life, addressing a critical unmet need.

PROTACs operate via a unique mechanism: they hijack the cell's endogenous ubiquitin-
proteasome system (UPS) to degrade specific disease-causing proteins. Vepdegastrant is
a bifunctional molecule, linking a ligand that binds to the mutated ESR1 estrogen
receptor with another that recruits an E3 ubiquitin ligase. This effectively "tags" the
target protein for ubiquitination and subsequent proteolytic degradation by the
proteasome. Unlike traditional inhibitors that merely block protein function, PROTACs
lead to the complete intracellular removal of the target protein, offering potentially more
potent and durable therapeutic effects, even against targets previously considered

"undruggable.”



Industry Context and Strategic Significance

The treatment landscape for advanced breast cancer, particularly in patients with ESR1
mutations who often develop resistance to endocrine therapies, has long presented
significant challenges. Vepdegastrant's introduction provides a novel and effective
solution. Beyond oncology, PROTACs hold promise for a vast array of diseases by
enabling the degradation of proteins that are difficult to target with conventional small
molecules. This approval marks a pivotal moment, signaling a potential paradigm shift in

drug discovery.

The pharmaceutical industry has witnessed an exponential increase in TPD drug
pipelines, with dozens of PROTAC and molecular glue degrader candidates in various
stages of development. Vepdegastrant's success is expected to accelerate these efforts,
attracting further investment and innovation in the field. Their distinct mechanism
positions PROTACs as key players in overcoming drug resistance and expanding

therapeutic applications across diverse disease areas.

Future Outlook

The FDA approval of vepdegastrant represents the first clinical breakthrough for the
targeted protein degradation field, showcasing the immense potential of this
technology. It is anticipated that protein degraders, including novel PROTACs and
molecular glue degraders, will emerge across diverse therapeutic areas beyond
oncology, such as neurodegenerative and autoimmune diseases. This new class of
therapeutics is poised to dramatically improve patient outcomes and reshape the future

of medicine, offering hope for millions.

Source: https://aacrjournals.org/cancerdiscovery/article/16/7/0OF1/786236/Approval-of-First-PROTAC-

Opens-New-Era-for
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#24 Al-Designed Drugs from DeepMind's AlphaFold,
Insilico, and Generate Biomedicines Advance to Mid-

Late Stage Clinical Trials, Intensifying Drug Discovery
Race

Published June 30, 2026  MedCity News  USA

| overview

The Al drug discovery sector is intensifying as advanced Al-designed drugs are poised
to deliver mid-to-late stage clinical trial results within the next two years, leveraging
breakthroughs like DeepMind's AlphaFold for protein structure prediction. Insilico
Medicine's lenticelib has shown positive safety data, while Generate Biomedicines'
severe asthma treatment GB-0895 is in Phase 3 and COVID-19 neutralizing antibody
GB-0669 in Phase 1, demonstrating tangible clinical progress.
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Al-Designed Therapeutics Edge Closer to Clinical Validation

The landscape of Al-driven drug discovery is rapidly evolving, with the most advanced
Al-designed therapeutics now on the cusp of yielding critical mid-to-late stage clinical
trial results within the next two years. This acceleration signifies a paradigm shift, as
artificial intelligence transitions from a conceptual tool to a pivotal force in the

development of novel medicines.

Groundbreaking Al Contributions and Pipeline Advancements

A cornerstone of this progress is DeepMind's AlphaFold, which dramatically solved the
long-standing problem of accurate 3D protein structure prediction. This capability has
revolutionized target identification and lead optimization, allowing for more precise drug

design and significantly compressing the early stages of drug development.

Key players are demonstrating substantial pipeline advancements. Insilico Medicine's
lenticelib, a novel therapeutic, has presented favorable safety data in initial clinical
assessments, indicating a smooth progression through its development. Generate
Biomedicines is also making significant strides, with their severe asthma treatment GB-
0895 entering Phase 3 trials and their COVID-19 neutralizing antibody GB-0669 showing
promising data in Phase 1. These examples highlight Al's capacity to not only accelerate

discovery but also to deliver drug candidates with tangible clinical value.

Strategic Impact on the Pharmaceutical Industry

Al's prowess in analyzing vast datasets and recognizing complex biological patterns is
fundamentally transforming traditional, trial-and-error-based drug discovery. Its
applications span compound design, binding affinity prediction, and pharmacokinetic
property optimization, leading to unprecedented efficiencies in the early R&D funnel.
This translates into significant reductions in both time and cost, enabling a greater

number of innovative drug candidates to advance to clinical development.



The successful progression of Al-designed drugs into later-stage clinical trials validates
the technology's potential as a genuine value driver, moving beyond mere hype to real-
world impact. This success is attracting increased attention and investment from venture
capitalists and established pharmaceutical giants, further intensifying the competitive
landscape. Al is poised to unlock new therapeutic avenues, particularly for diseases with

high unmet medical needs.

Future Outlook

As the Al drug discovery pipeline matures and more mid-to-late stage clinical results
become available, the credibility and adoption of this technology are expected to soar.
The success of Al-designed drugs will likely catalyze a broader transformation across the
drug development ecosystem, establishing more agile and cost-effective models for
bringing new therapies to market. Looking ahead, the synergy of Al advancements and
accumulating clinical data promises an influx of innovative therapeutics targeting

increasingly complex disease mechanisms, ultimately redefining patient care.

Source: https://medcitynews.com/2026/06/the-ai-drug-discovery-race-is-heating-up-not-in-the-way-you-
think/
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#25 Exponential Progression of Targeted Protein
Degradation: First FDA-Approved PROTAC and
Molecular Glues Unlock “"Undruggable” Targets

Published June 28, 2026  MarinBio (Appears to be a scientific review/journal, affiliated with

MarinBio, hence using their domain)  USA

| overview

The field of targeted protein degradation (TPD) is rapidly evolving, enabling the
degradation of previously "undruggable” disease-related proteins through
advancements in PROTACs and molecular glue degraders. The success of the first
FDA-approved PROTAC drug, vepdegastrant, validates this therapeutic paradigm and
establishes a crucial regulatory pathway for future degraders. Molecular glues, being
smaller than PROTACs, offer potential advantages in oral bioavailability and tissue

penetration, positioning them as next-generation TPD agents.
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Targeted Protein Degradation: Redefining the Druggable Genome

The field of targeted protein degradation (TPD) is experiencing an exponential
progression, rapidly establishing itself as a transformative therapeutic modality capable
of degrading numerous disease-related proteins previously considered "undruggable.”
This evolution is primarily driven by significant advancements in two key approaches:

Proteolysis-Targeting Chimeras (PROTACs) and molecular glue degraders.

Mechanisms and Milestone Approvals of PROTACs and Molecular Glues

PROTACs leverage the cell's natural ubiquitin-proteasome system (UPS) to selectively
induce the degradation of target proteins. These bifunctional molecules bridge a
disease-causing protein to an E3 ubiquitin ligase, leading to the target's ubiquitination
and subsequent destruction. This mechanism goes beyond mere inhibition; it removes

the protein from the cell, promising more potent and durable therapeutic effects.

A pivotal event in this domain was the successful FDA approval of vepdegastrant
(Arvinas/Pfizer), the first PROTAC drug to reach the market. This achievement robustly
validates TPD as an effective clinical strategy and is crucial for establishing regulatory
pathways for future degraders. In parallel, molecular glue degraders, inherently smaller
than PROTACs, offer distinct advantages. Their compact size may translate to superior
oral bioavailability and enhanced tissue penetration, broadening their therapeutic
applicability across various diseases and targets. This has positioned molecular glues as a

highly promising next generation of TPD agents.

Background and Impact on Drug Discovery

Historically, drug discovery has focused predominantly on inhibitors that bind to and
block the active sites of proteins. However, over 80% of human proteins lack such well-
defined binding pockets, rendering them "undruggable" by conventional methods. TPD
technology circumvents this limitation by inducing degradation rather than inhibition,

thereby opening up vast new frontiers for drug discovery.



Both PROTACs and molecular glues function through a catalytic mechanism, meaning a
single drug molecule can orchestrate the degradation of multiple target protein
molecules. This catalytic efficiency holds potential for high efficacy at lower doses,
reduced off-target effects, and a diminished likelihood of resistance development,

representing significant advantages over traditional small-molecule inhibitors.

Future Outlook

The rapid advancements in both PROTAC and molecular glue approaches are set to
accelerate the development of innovative treatments across a wide range of diseases,
including cancers, neurodegenerative disorders, and autoimmune conditions. The initial
PROTAC approval is expected to further catalyze investment and research in this field,
paving the way for a new class of drugs with novel mechanisms of action to enter clinical
practice. Particularly, the miniaturization and favorable pharmacokinetic profiles of
molecular glues are anticipated to address some of the current challenges associated
with PROTACs, further expanding the possibilities for oral therapeutics in diverse diseases

and holding immense potential to transform the future of drug development.

Source: https://www.marinbio.com/exponential-progression-of-targeted-protein-degradation-drug-
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#26 Al Significantly Reduces Drug Discovery Space: De
Novo Protein Design and Bruker's Data Platform
Accelerate Innovation

Published July 02, 2026 Temple 8 Unknown
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FEEDING Al BIOLOGY

Al Can’t Solve Bielogy Without a Physical
Stream of Clean Data. One Company Owns the
Engines That Generate It.

The Picks and Shovels Of Generative Biology

SILICON VALLEY THINKS IT’S A SOFTWARE PROBLEM. ITISN'T.  Temple 8

| overview

Al models are drastically reducing the biological exploration space in drug discovery
by screening billions of virtual molecules in seconds, predicting binding affinities, and
optimizing pharmacokinetic properties. Generative Al is now capable of designing
entirely novel de novo proteins as delivery systems that do not exist in nature,
enabling the neutralization of specific disease pathways. Crucial to this acceleration is
clean, high-quality data, with Bruker's timsTOF mass spectrometry platform serving as

the gold standard for deep proteomics, lipidomics, and metabolomics.
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Al Revolutionizes Drug Discovery by Rapidly Screening Billions of Molecules

Artificial Intelligence (Al) models are demonstrating a profound ability to dramatically
reduce the biological exploration space in drug discovery. By screening billions of virtual
molecules within seconds, accurately predicting their binding affinities, and optimizing
pharmacokinetic properties, Al is significantly streamlining the lead compound discovery
and optimization processes. This technological leap enables a radical reduction in the

time and cost associated with traditional experimental methods.

Generative Al for De Novo Protein Design and the Primacy of Data

Infrastructure

Furthermore, generative Al is pushing the boundaries of what's possible in drug
development. Its capacity to design entirely novel de novo proteins—delivery systems
that have no natural precedents—to neutralize specific disease pathways opens new
avenues for targeting and modalities previously beyond reach. This promises to resolve
challenges in drug delivery for gene and cell therapies, paving the way for more effective

treatments.

The acceleration of Al in drug discovery critically depends on high-quality, clean data.
The learning and predictive power of Al models are directly proportional to the integrity
of the input data. In this context, Bruker's timsTOF mass spectrometry platform stands as
a "gold standard" across deep proteomics, lipidomics, and metabolomics. It provides the
essential foundation for generating the vast, reliable datasets that Al drug discovery
requires. Accurate molecular profiling is indispensable for Al to make precise predictions

and identify high-probability drug candidates.

Context and Industry Impact

The integration of Al into drug discovery holds the potential to significantly shorten R&D
cycles and reduce failure rates. Historically, discovering new drugs has been a lengthy,
costly, and high-risk endeavor with very low success rates. Al is now applying its
capabilities across numerous phases of the drug discovery process, from initial screening

to lead optimization and preclinical design, aiming to alleviate these bottlenecks.



Specifically, de novo design powered by generative Al facilitates the creation of truly
innovative drugs that transcend the limitations of existing molecular structures. This
could lead to fundamental treatments for rare and challenging diseases with high unmet
medical needs. Advances in data quality management and analytical technologies further
enhance the reliability and efficiency of Al drug discovery platforms, boosting the

industry's overall competitiveness.

Future Outlook

The synergy between Al and advanced analytical technologies is a primary trend shaping
the future of drug discovery. The development of new delivery systems and therapeutic
modalities through de novo protein design will further accelerate the evolution of next-
generation medicines, including gene, RNA, and cell therapies. High-precision data
generation technologies from companies like Bruker will remain indispensable for
maximizing Al's potential. Moving forward, continued advancements in Al and the
reinforcement of data infrastructure are expected to lead to a more predictable and
efficient drug discovery process, ultimately delivering groundbreaking therapies to

patients more rapidly.

Source: https://temple8capital.substack.com/p/ai-drug-discovery-picks-and-shovels
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#27 Insilico Medicine's Al Drug Discovery Accelerates:
Lenticelib, First Al-Designed Target and Structure,

Achieves IND in 18 Months and Enters Mid-Stage
Clinical Trials

Published June 30, 2026  Forever.ai (Appears to be a scientific review/journal)  Unknown
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4 Ivosidenib Mutant IDH1 Relapsed/refractory AML 2018 ~9 yrs ~6 yrs
(Tibsovo) inhibition; 2- (approx)
HG

suppression

5 Selpercatinib RET RET-altered cancers 2020 ~9yrs ~4 yrs
(Retevmo) fusion/mutation (approx) (approx)
inhibition
6 Pralsetinib RET RET-altered NSCLC/thyroid cancers 2020 ~9yrs ~5 yrs
(Gavreto) fusion/mutation (approx) (approx)
inhibition
7 Larotrectinib TRK fusion NTRK fusion solid tumors 2018 ~10 yrs ~5yrs
(Vitrakvi) kinase (approx) (approx)
inhibition
8 Evinacumab ANGPTL3 Homozvaous familial hvoercholesterolemia 2021 ~11 vrs ~9vrs
| overview

Al drug discovery is dramatically reducing early-stage discovery timelines from years
to mere weeks or months, encompassing target selection, hit identification, lead
optimization, and preclinical design. Insilico Medicine's lenticelib (ISM001-055) has
progressed to intermediate clinical trials as the first drug with both its target and
chemical structure discovered and designed by generative Al. This molecule achieved
IND approval in approximately 18 months from target identification, showcasing

unprecedented speed.
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Al Drug Discovery Compresses Early-Stage Development from Years to 18
Months

The rapid advancement of artificial intelligence (Al) is demonstrating a profound capacity
to dramatically shorten the early-stage discovery phase of drug development.
Traditionally, the journey from target selection through hit identification, lead
optimization, and a significant portion of preclinical design typically consumed several
years. However, with the integration of Al, this critical period is now being compressed

into an astonishing timeframe of weeks to months.

Insilico Medicine's Lenticelib: A Paradigm of Al-Driven Target and Structure

Design

A prime example of this accelerating Al drug discovery trend is Insilico Medicine's
flagship program, lenticelib (ISM001-055). This drug candidate stands out as the first
therapeutic where both its target identification and chemical structure design were
accomplished solely by generative Al. Lenticelib has already progressed into
intermediate-stage clinical trials, serving as a robust demonstration of Al's capability to
profoundly influence the core drug discovery process and successfully generate novel

drug candidates.

Notably, this molecule achieved Investigational New Drug (IND) status with the US Food
and Drug Administration (FDA) in approximately 18 months from target identification.
This represents an unprecedented pace compared to traditional drug development
pipelines, providing strong evidence of how Al can dramatically enhance efficiency in

drug discovery.

Background and Impact on the Drug Discovery Ecosystem

Al's ability to accelerate early-stage drug discovery translates into significant reductions
in R&D costs and enables a more rapid response to unmet medical needs. Generative Al
learns from vast datasets to autonomously design novel molecular structures, generating
diverse candidate compounds with minimal human intervention. This expands the

options for promising lead compounds and streamlines the optimization process.



The success of lenticelib underscores that Al drug discovery is no longer a theoretical
possibility but is yielding concrete results, which will likely further stimulate Al
investments across the pharmaceutical industry. This technology provides a significant
competitive advantage, particularly for emerging biotechnology companies seeking to
build pipelines at a speed comparable to, or even surpassing, that of established

pharmaceutical giants.

Future Outlook

The ongoing clinical trial progression of Insilico Medicine's lenticelib serves as a vital
benchmark for the future of Al in drug discovery. The success of this drug would firmly
establish Al-driven design and discovery as a reliable method for generating safe and
effective new medicines. As Al-powered drug discovery becomes increasingly
standardized, it is anticipated that more Al-designed drugs will enter clinical
development, offering groundbreaking treatments across various disease areas. This
promises a future where drug discovery efficiency and speed are dramatically enhanced,

leading to expanded benefits for patients worldwide.

Source: https://www.forever.ai/p/ai-drug-discovery-dreams-how-fast
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#28 Patisiran and Inotersen Halt Polyneuropathy
Progression in hATTR Amyloidosis; Next-Gen siRNA

Vutrisiran Also FDA Approved
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| overview

Patisiran (Onpattro) and inotersen (Tegsedi), TTR mRNA silencing therapies for
hereditary ATTR amyloidosis (hATTR), have demonstrated the ability to halt the
progression of polyneuropathy and even show improvement in some patients.
Patisiran, an LNP-encapsulated siRNA, and inotersen, an antisense oligonucleotide
(ASO), showed efficacy in APOLLO and NEURO-TTR trials, respectively. Furthermore,
the next-generation siRNA, vutrisiran (Amvuttra), is also FDA-approved for quarterly

subcutaneous administration.
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mRNA Silencing Therapies Revolutionize hATTR Amyloidosis Treatment

In the treatment of hereditary transthyretin amyloidosis (hATTR amyloidosis), TTR mRNA
silencing therapies, patisiran (Onpattro) and inotersen (Tegsedi), have become
established as groundbreaking treatments effectively inhibiting disease progression.
These agents fundamentally suppress the production of aberrant TTR protein, which
causes the disease, and clinical trials have demonstrated their ability to halt the
progression of polyneuropathy and even lead to symptom improvement in some

patients.

Mechanism of Action and Clinical Data for Patisiran and Inotersen

Patisiran is an siRNA (small interfering RNA) encapsulated in lipid nanoparticles (LNPs),
which specifically degrades TTR mRNA in the liver, thereby suppressing the production
of abnormal TTR protein. The APOLLO trial demonstrated that patisiran halted the

progression of polyneuropathy associated with hATTR amyloidosis, showing significant

improvement compared to the placebo group.

Inotersen, on the other hand, is an ASO (antisense oligonucleotide) that binds to TTR
mRNA and inhibits its translation, also suppressing the production of abnormal TTR
protein. The NEURO-TTR trial showed that inotersen delayed the progression of
neuropathy and improved quality of life. Both drugs have not only halted the
progression of polyneuropathy but also led to improvements in neurological function in
some patients, holding the potential to significantly alter the prognosis for hATTR

amyloidosis patients.

Introduction of Next-Generation siRNA, Vutrisiran

Furthermore, within the realm of RNAI therapeutics, the next-generation siRNA,
vutrisiran (Amvuttra), has already received FDA approval. Vutrisiran, similar to patisiran,
targets TTR mRNA but, with enhanced chemical modifications and an improved LNP
delivery system, allows for more convenient subcutaneous administration every three
months. This represents a significant advancement in reducing patient burden and

improving treatment adherence.



Background and Medical Impact

hATTR amyloidosis is a rare, progressive neurodegenerative disorder caused by the
misfolding of TTR protein and amyloid fibril deposition in organs, affecting the heart,
nerves, and digestive system, among others. Previous treatment options were limited,
and it was often challenging to completely stop disease progression. The emergence of
TTR mRNA silencing therapies like patisiran, inotersen, and vutrisiran has fundamentally
transformed the hATTR amyloidosis treatment paradigm, significantly contributing to
improved patient quality of life and survival. These drugs serve as excellent examples of

the potent efficacy of RNA therapeutics against rare genetic diseases.

Future Outlook

The success of these mRNA silencing therapies marks a major milestone in RNA-based
drug development, paving the way for similar technologies to be applied to other
genetic diseases and conditions with high unmet medical needs. Particularly, advances in
LNP technology are expected to further improve the safety, efficacy, and convenience of
RNA therapeutics, enabling their broader application. The widespread adoption of these
treatments for hATTR amyloidosis and the continued development of further improved

drugs are anticipated to bring hope for the future of patients.

Source: https://oneamyloidosisvoice.com/news-meeting/patisiran-and-inotersen-hattr-amyloidosis
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#29 Challenges in Al Drug Discovery Clinical Success
Rates: Insilico’s Lenticelib First to Phase I, AlphaFold
Accelerates Structural Biology
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| overview

While Al drug discovery accelerates early-stage discovery, consistent improvement in
late-stage clinical trial success rates remains a challenge. However, Insilico Medicine's
lenticelib (NCT05938920) has become one of the first Al-assisted drug candidates to
enter Phase Il clinical evaluation. Furthermore, Al-powered structural prediction tools
like DeepMind's AlphaFold have significantly accelerated structural biology research,

adding over 850 new structures to the Protein Data Bank (PDB).
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Al Drug Discovery: Bridging the Gap Between Early-Stage Acceleration and

Late-Stage Clinical Success

Artificial Intelligence (Al) has demonstrably revolutionized the early phases of drug
discovery, dramatically shortening timelines for hit identification, lead optimization, and
preclinical design. While Al generates numerous promising drug candidates with
enhanced efficiency and speed, a consistent improvement in late-stage clinical trial
success rates for Al-assisted drugs has yet to materialize, posing a significant ongoing

challenge for the field.

Insilico Medicine's Lenticelib Marks First Al-Discovered Drug in Phase Il

Against this backdrop, Insilico Medicine's lenticelib (ISM001-055, clinical trial registration
number NCT05938920) stands as a pivotal milestone: it is among the first Al-discovered
and designed drug candidates to advance into Phase Il clinical evaluation. This
progression provides strong evidence that Al is not merely a research tool but is capable
of generating genuine therapeutic candidates for human use, bolstering confidence in

the feasibility of Al drug discovery.

AlphaFold's Transformative Contribution to Structural Biology

Another profound success of Al lies in structural prediction tools, exemplified by
DeepMind's AlphaFold. AlphaFold has solved the long-standing problem of accurately
predicting protein 3D structures, leading to the deposition of over 850 new protein
structures into the Protein Data Bank (PDB). This has significantly accelerated structural
biology research, expanding possibilities for elucidating the function of many previously

uncharacterized proteins and for designing drugs that target them effectively.



Underlying Challenges and Context

The initial success of Al in drug discovery stems primarily from advances in
computational power and data analytics. However, the high failure rates in clinical trials,
especially in later phases, are attributable to biological complexity, the inherent difficulty
of prediction, and stringent criteria for clinical safety and efficacy. While Al can optimize
molecular design, fully predicting drug behavior within complex in vivo systems and
individualized patient responses remains challenging. Addressing this gap requires
further refinement of Al models and the integration of more comprehensive biological

and clinical datasets.

Future Outlook

The success of lenticelib's Phase Il trial would further pave the way for Al in clinical
applications. Tools like AlphaFold will continue to provide indispensable information for
basic research and early drug discovery, enhancing the quality of the pipeline. Moving
forward, Al is expected to expand its application to later development stages, including
optimizing clinical trial design, patient stratification, and real-world data analysis. The
synergistic integration of Al and human expertise will be key to improving success rates
across the entire drug discovery process, delivering innovative therapies to patients more

rapidly.

Source: https://www.mdpi.com/1424-8247/19/6/916
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#30 FDA Approves, Clears Trials for Autism-Related
Symptom Treatments: DeFloria's AJAOO1 Oral Liquid
Enters Phase 2, Generic Leucovorin Approved
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| overview

The FDA has authorized Phase Il clinical trials for DeFloria's AJAOO1 oral liquid, a
plant-derived drug candidate for autism spectrum disorder (ASD)-related symptomes.
Additionally, in March 2026, the FDA approved leucovorin, a long-used generic drug,
for a rare genetic disorder presenting with autism-like symptoms. Yamo
Pharmaceuticals also announced promising Phase Il results for its candidate L1-79,
targeting core ASD symptoms, indicating a vibrant development landscape for ASD

treatments.
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FDA Advances Autism-Related Symptom Treatments: DeFloria's AJA0O1 Enters
Phase Il

The U.S. Food and Drug Administration (FDA) has granted permission for DeFloria to
proceed with Phase Il clinical trials for AJAOO1 oral liquid, a plant-derived investigational
drug candidate targeting symptoms associated with autism spectrum disorder (ASD).
This authorization represents a significant step forward in developing new therapeutic
options for ASD, a complex neurodevelopmental condition. The research aims to explore

the potential of botanical compounds in alleviating ASD symptoms.

Approval of Generic Leucovorin and Promising L1-79 from Yamo

Pharmaceuticals

Furthermore, in March 2026, the FDA approved leucovorin, a long-established generic
medication, for the treatment of a rare genetic disorder characterized by autism-like
symptoms. This approval is noteworthy as a regulatory move that expands the

application scope of existing drugs.

In parallel, Yamo Pharmaceuticals has announced promising results from its Phase Il trial
for L1-79, a candidate drug targeting core symptoms of ASD. Although specific data
have not yet been released, these positive findings introduce new optimism into the ASD
treatment pipeline. These developments collectively highlight the significant unmet
medical needs in ASD and related conditions, indicating ongoing development efforts

across various therapeutic approaches.

Background and Challenges in ASD Drug Development

Autism Spectrum Disorder is a heterogeneous neurodevelopmental condition
characterized by difficulties in social communication and interaction, along with
restricted, repetitive patterns of behavior, interests, or activities. Given the wide variability
in ASD symptoms among individuals, behavioral therapies and educational interventions
remain the primary treatments. Pharmacological interventions have typically been limited
to managing co-occurring symptoms such such as anxiety, aggression, or hyperactivity,
making the development of effective drugs targeting core ASD symptoms a long-

standing challenge.



Diverse approaches, including plant-derived medicines, drug repurposing, and novel
compounds, represent attempts to address the complex pathophysiology of ASD.
Expedited FDA reviews and breakthrough designations serve as critical incentives to

accelerate drug development in rare diseases and areas with high unmet needs.

Future Outlook

With DeFloria's AJAOO1 advancing to Phase Il its safety and efficacy, as well as the role of
plant-derived compounds in ASD treatment, will be more thoroughly evaluated. The
approval of leucovorin suggests the potential for applying known drugs to new
indications, reinforcing the importance of drug repurposing strategies. Yamo
Pharmaceuticals' promising results for L1-79 offer hope for novel modalities to address

core ASD symptoms.

These distinct approaches are expected to lead to the development of more effective
and personalized treatments that improve the quality of life for ASD patients and their
families. The progress and outcomes of future clinical trials will significantly shape the

future of the ASD therapeutic market.

Source: https://www.barchart.com/story/news/3109022/autistic-disorder-pipeline-2026-fda-updates-
therapy-innovations-and-clinical-trial-landscape-analysis-by-delveinsight-jazz-pharma-axial-therapeutics-

eli-lilly-scioto-biosciences-roche

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://www.barchart.com/story/news/3109022/autistic-disorder-pipeline-2026-fda-updates-therapy-innovations-and-clinical-trial-landscape-analysis-by-delveinsight-jazz-pharma-axial-therapeutics-eli-lilly-scioto-biosciences-roche
https://www.barchart.com/story/news/3109022/autistic-disorder-pipeline-2026-fda-updates-therapy-innovations-and-clinical-trial-landscape-analysis-by-delveinsight-jazz-pharma-axial-therapeutics-eli-lilly-scioto-biosciences-roche
https://www.barchart.com/story/news/3109022/autistic-disorder-pipeline-2026-fda-updates-therapy-innovations-and-clinical-trial-landscape-analysis-by-delveinsight-jazz-pharma-axial-therapeutics-eli-lilly-scioto-biosciences-roche

#31 GLP-1 Receptor Agonists Expand Therapeutic
Scope to MASH: Novo Nordisk's Wegovy First FDA-
Approved for MASH, Eli Lilly's Oral Foundayo Launched
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| overview

The therapeutic scope of GLP-1 receptor agonists has expanded beyond diabetes and
obesity to include cardiovascular risk, obstructive sleep apnea, chronic kidney disease,
and by 2025, MASH (Metabolic Dysfunction-Associated Steatohepatitis). In August
2025, Novo Nordisk's injectable obesity drug Wegovy (semaglutide) received the
world's first FDA approval for MASH and moderate to advanced liver fibrosis patients.
Furthermore, in April 2026, Eli Lilly's orforglipron (Foundayo), the first oral small

molecule GLP-1, was approved for obesity, enhancing patient convenience.
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GLP-1 Receptor Agonists Broaden Therapeutic Horizon from Diabetes to MASH

Glucagon-like peptide-1 (GLP-1) receptor agonists, initially developed for type 2
diabetes, have seen their therapeutic applications expand at an remarkable pace. Beyond
managing diabetes and obesity, these agents have demonstrated efficacy in reducing
cardiovascular risk, treating obstructive sleep apnea, and addressing chronic kidney
disease. A significant milestone occurred in 2025 with the expansion of their treatment
target to include Metabolic Dysfunction-Associated Steatohepatitis (MASH, formerly
NASH).

Novo Nordisk's Wegovy Receives First FDA Approval for MASH,; Eli Lilly's

Foundayo Emerges as Oral Option

A groundbreaking development in the expanding indications of GLP-1RAs was the
world's first FDA approval in August 2025 for Novo Nordisk's injectable obesity drug,
Wegovy (semaglutide), for patients with MASH and moderate to advanced liver fibrosis.
This marked the inaugural approval of a GLP-1RA for MASH, heralding a new therapeutic
paradigm in liver diseases. Wegovy, in addition to its well-known weight loss benefits,

demonstrated potential to improve MASH pathology.

Furthermore, in April 2026, Eli Lilly's orforglipron (brand name: Foundayo) received
approval for obesity treatment. Foundayo is the first oral small-molecule GLP-1 receptor
agonist, and it is expected to significantly enhance patient convenience compared to
traditional injectable GLP-1RAs. This diversification of GLP-1RA treatment options will

broaden access for more patients.

Background and Medical Impact

MASH is a serious liver disease with a growing global prevalence, carrying risks of
progression to cirrhosis and liver cancer. Historically, effective treatments have been
extremely limited. Wegovy's approval for MASH provides a powerful solution to this
unmet medical need, holding the potential to significantly improve the prognosis for
MASH patients.



Moreover, the emergence of oral GLP-1RA like Foundayo expands treatment choices for
patients hesitant about injections or seeking more convenient administration routes. The
broadening adaptation of GLP-1RAs to various diseases underscores the multifaceted

pharmacological actions of this drug class and its extensive therapeutic potential.

Future Outlook

The continued approval of GLP-1 receptor agonists for a diverse range of conditions,
including MASH, highlights their versatility and broad clinical utility. Wegovy's MASH
approval is expected to catalyze further research and development in this area,
accelerating efforts by other GLP-1RAs to secure MASH indications. The introduction of
oral agents like Foundayo will invigorate competition in the GLP-1RA market, further
driving improvements in patient convenience and expanding treatment accessibility.
Consequently, GLP-1RAs are anticipated to establish themselves as central therapeutics
in the management of a wide array of metabolic diseases, including diabetes, obesity,

cardiovascular, and liver diseases, in future medical practice.

Source: https://www.drugdiscoverytrends.com/diabetes-to-mash-the-specimens-behind-glp-1s-
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#32 92Bio Doses First Patient in Phase 1 Trial of
FOLR1xCD3 Bispecific T-Cell Engager NTB-928 for
Platinum-Resistant Ovarian Cancer
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| overview

92Bio has dosed the first patient in its Phase 1 clinical trial of NTB-928, a FOLR1xCD3
bispecific T-cell engager for platinum-resistant ovarian cancer. NTB-928 is designed
to specifically kill ovarian cancer cells overexpressing FOLR1 while minimizing toxicity
to normal tissues, aiming to overcome the "on-target, off-tumor toxicity" that has
plagued previous FOLR1-targeted therapies. This represents a promising new

treatment option for refractory ovarian cancer.
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92Bio Initiates Phase 1 Trial for Bispecific Antibody NTB-928 in Platinum-

Resistant Ovarian Cancer

92Bio has announced that it has dosed the first patient in its Phase 1 clinical trial of NTB-
928, a FOLR1xCD3 bispecific T-cell engager, for patients with platinum-resistant ovarian
cancer. This development marks a significant milestone in advancing new therapeutic
approaches for a highly challenging form of ovarian cancer. NTB-928 is precisely
engineered to specifically target tumor cells while minimizing off-target side effects on

healthy tissues.

Mechanism of Action and Unique Selectivity of NTB-928

NTB-928 is a bispecific antibody designed to simultaneously target Folate Receptor
Alpha (FOLR1) and the CD3 receptor on T-cells. While FOLR1 is known to be
overexpressed on the surface of ovarian cancer cells, it is also expressed on certain
normal tissues (such as the kidney), leading to a significant challenge of "on-target, off-

tumor toxicity" with conventional FOLR1-targeted therapies.

To overcome this, NTB-928's binding characteristics have been optimized to activate T-
cells only when FOLR1 expression levels are high on tumor cells. This design aims to
efficiently recruit T-cells to FOLR1-overexpressing ovarian cancer cells, leading to their
specific killing, while minimizing impact on normal tissues. This enhanced selectivity is

crucial for improving the drug's safety profile and maximizing therapeutic efficacy.

Background and Unmet Medical Needs

Ovarian cancer remains the deadliest gynecological malignancy, and treatment options
become severely limited once the disease becomes platinum-resistant. Patients in this
setting face a poor prognosis, necessitating the urgent development of effective
therapies with novel mechanisms of action. Bispecific T-cell engagers like NTB-928 offer
a distinct approach by leveraging the patient's own immune cells to combat tumors,

potentially bringing new hope to patients with refractory ovarian cancer.



Future Outlook

The Phase 1 clinical trial of NTB-928 will primarily evaluate its safety, tolerability, and
pharmacokinetic profile. Initial efficacy signals will also be explored. The success of this
trial is an essential factor in establishing a new therapeutic paradigm for platinum-
resistant ovarian cancer. 92Bio anticipates that NTB-928 will overcome the limitations of
previous FOLR1-targeted therapies and provide a safer and more effective treatment for

patients, with future trial results keenly awaited by the oncology community.

Source: https://www.biopharminternational.com/view/92bio-doses-first-patient-in-phase-1-trial-of-ntb-
928-a-folr1-cd3-bispecific-t-cell-engager-engineered-for-tumor-selectivity-in-platinum-resistant-ovarian-

cancer
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#33 Lonza Significantly Boosts ADC Manufacturing
Capacity at Swiss Visp Site, Expanding Payload-Linker
Production and Launching New Commercial Facility by
2028
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| overview

Lonza announced a significant expansion of its ADC manufacturing capacity,
extending a partnership with a major US drugmaker to meet the growing demand in
the antibody-drug conjugate market. At its Visp, Switzerland site, Lonza will increase
payload-linker manufacturing capabilities and establish a new commercial-scale
facility for high-potency active pharmaceutical ingredients (HPAPI) and ADC
production. This upgrade, expected to be operational by 2028, aims to accelerate

customers' time-to-market for ADC therapeutics.
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Lonza Significantly Expands ADC Manufacturing Capacity in Switzerland to
Meet Surging Demand

Lonza, a leading CDMO (Contract Development and Manufacturing Organization), has
announced a substantial expansion of its manufacturing capacity to address the rapidly
growing demand in the antibody-drug conjugate (ADC) market. The company is
broadening its partnership with a major US pharmaceutical firm to enhance support
across the entire ADC manufacturing process. This strategic investment is aimed at

accelerating the development and commercialization of ADC therapeutics.

New Facilities for Payload-Linker Manufacturing and HPAPI/ADC Production

The core of Lonza's capacity enhancement will take place at its key R&D and
manufacturing site in Visp, Switzerland. Specifically, the company will increase its
capabilities for manufacturing payload-linkers, which are critical components of ADCs.
Payload-linkers connect the antibody to the cytotoxic payload and significantly influence

the ADC's stability, specificity, and therapeutic efficacy.

Furthermore, Lonza plans to establish a new commercial-scale facility for the production
of high-potency active pharmaceutical ingredients (HPAPI) and the final ADC drug
substance. HPAPIs, due to their potent pharmacological effects, require extremely
stringent containment and specialized handling. The new facility will be designed to
meet these complex manufacturing requirements, incorporating advanced technology

and safety management systems.

Background and Industry Impact

ADCs have garnered significant attention as "magic bullets" capable of selectively
delivering drugs to specific cancer cells, leading to a rapid market expansion driven by
an increasing number of approved drugs and a growing pipeline. However, their
complex manufacturing processes—including antibody production, payload synthesis,
linker conjugation, and drug-conjugation—demand high technical expertise and
specialized facilities, often creating manufacturing bottlenecks. The capacity expansion
by CDMOs like Lonza is crucial for the entire industry, enabling pharmaceutical

companies to bring ADC therapeutics to market more quickly and efficiently.



This upgrade at the Visp site is expected to be operational by 2028, further
strengthening Lonza's ability to support ADC programs from clinical stages through
commercial production. As a result, client companies will be able to reduce the time it

takes to deliver innovative ADC therapies to patients.

Future Outlook

Lonza's strategic expansion of manufacturing capacity underscores the sustained growth
of the ADC market and the critical importance of specialized CDMOs in complex
biopharmaceutical manufacturing. This investment is essential for the company to
maintain and enhance its position as a key player in the ADC supply chain and to
support the development of next-generation cancer treatments. Moving forward,
continuous technological innovation and improvements in manufacturing efficiency are
expected to bring more safe and effective ADCs to market, contributing to improved

outcomes for cancer patients.

Source: https://www.fiercepharma.com/manufacturing/lonza-expands-partnership-us-drugmaker-and-
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Collected: July 03, 2026 | Automated Research System (Gemini API)


https://www.fiercepharma.com/manufacturing/lonza-expands-partnership-us-drugmaker-and-boosts-its-capacity-produce-adcs
https://www.fiercepharma.com/manufacturing/lonza-expands-partnership-us-drugmaker-and-boosts-its-capacity-produce-adcs

#34 The Rise of Oral GLP-1 Receptor Agonists:

Transforming Diabetes and Obesity Treatment
Convenience from Injections to Pills

Published June 25, 2026  Pharmacy Times USA

| overview

The advent of oral GLP-1 receptor agonists (GLP-1RAs) is fundamentally transforming
drug administration in diabetes and obesity treatment. Oral formulations are rapidly
gaining traction in the previously injectable-dominated GLP-1RA market, significantly
improving patient convenience and treatment adherence. This shift represents a
critical trend reinforcing patient-centric approaches in managing chronic conditions

requiring long-term therapy.
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The Rise of Oral GLP-1 Receptor Agonists: A New Standard in Diabetes and
Obesity Treatment

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have become indispensable in the
treatment of type 2 diabetes and obesity due to their excellent glucose-lowering and
weight-reducing effects. However, until recently, most GLP-1RAs were administered via
injection, often posing a burden on patients. The recent emergence of oral GLP-1RAs is
fundamentally changing this landscape, dramatically enhancing the convenience of drug

administration.

Transition from Injections: Improving Convenience and Adherence

Oral GLP-1RAs hold significant potential to improve patient treatment adherence
compared to traditional injectables. By alleviating the psychological barrier to injections
and the daily hassle of self-administration, more patients are expected to initiate and
consistently adhere to GLP-1RA therapy. This enhanced convenience is a critically
important factor in the long-term management of chronic conditions like diabetes and

obesity.

The success of oral formulations reflects significant advancements in pharmaceutical
technology. GLP-1RA peptides are susceptible to degradation in the gastrointestinal
tract, necessitating specialized formulation techniques for oral delivery. Currently,
innovative drug delivery system (DDS) technologies, including absorption enhancers and
protective polymers, have been developed to dramatically improve the oral
bioavailability of peptide formulations. These advancements enable the active
ingredients to survive passage through the Gl tract and be absorbed into the

bloodstream.

Background and Market Impact

Obesity and type 2 diabetes are major public health challenges with increasing
prevalence worldwide, elevating the risk of numerous comorbidities such as
cardiovascular and kidney diseases. GLP-1RAs have proven highly effective in managing
these conditions, leading to a rapidly expanding market. The introduction of oral GLP-
1RAs brings new competition to this vast market, offering patients a wider array of

choices.



Products like Eli Lilly's orforglipron (Foundayo) and Novo Nordisk's oral semaglutide
(Rybelsus) have already pioneered the oral GLP-1RA market, demonstrating clinical
safety and efficacy. These agents possess comparable efficacy to injectables while
offering the significant advantage of oral administration, giving them strong competitive

positions in the market.

Future Outlook

Further development and adoption of oral GLP-1RAs will be a dominant trend shaping
the future of diabetes and obesity treatment. It is anticipated that more oral GLP-1RAs
will enter clinical development, and diverse formulation technologies will evolve, leading
to even more superior treatment options. This movement is expected to play a crucial
role in advancing patient-centric healthcare and improving the quality and accessibility

of treatment in the management of chronic diseases.

Source: https://www.pharmacytimes.com/view/ada-2026-obesity-pharmacotherapy-and-the-future-of-

weight-management
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#35 COVID-19 mRNA Vaccines Comprehensively Proven
Safe and Effective, Establishing Foundation for Future
MmRNA Therapeutics

Published June 29, 2026  CIDRAP (Center for Infectious Disease Research and Policy) USA

” CIDRAP

| overview

Extensive real-world use and rigorous evaluation of COVID-19 mRNA vaccines have
conclusively demonstrated their comprehensive safety and efficacy, establishing a
robust foundation for the future of mRNA therapeutics. These vaccines played a
critical role in pandemic control, inducing effective immune responses without
substantiated major safety concerns. This success suggests significant potential for
MRNA technology as a next-generation therapeutic for a wide range of diseases

beyond infectious diseases, including cancer and genetic disorders.
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COVID-19 mRNA Vaccines: Comprehensive Validation for a New Era of

Medicine

The global deployment of hundreds of millions of COVID-19 mRNA vaccine doses during
the pandemic has provided unprecedented, comprehensive proof of their safety and
efficacy. These vaccines were instrumental in curbing the spread of the infectious disease
under critical circumstances, successfully inducing robust immune responses without any
major safety concerns being substantiated through extensive data analysis. This
unparalleled success firmly establishes MRNA technology as a robust platform not only
for infectious disease prevention but also for the next generation of therapeutics
targeting a wide array of conditions, including cancer treatment and correction of

genetic disorders.

Groundbreaking Mechanism and Rapid Development Capability

mRNA vaccines encapsulate genetic information for a specific viral surface protein
(typically the spike protein) within lipid nanoparticles (LNPs) and deliver it into human
cells. These cells then use the mRNA as a template to synthesize the protein, which the
immune system recognizes as foreign, thereby establishing an immune response. This
mechanism allows for the induction of immunity without using the pathogen itself,

ensuring high safety and enabling rapid development.

The COVID-19 mRNA vaccines were developed with astonishing speed during the
emergency, progressing from clinical trials to approval in a matter of months. This
demonstrated the inherent rapid design and manufacturing capabilities of the mRNA
platform, a critical advantage for developing agents against future pandemics or rapidly

mutating pathogens.

Background and Broad Applicability of mRNA Technology

Even before their success as COVID-19 vaccines, mRNA technologies had attracted

considerable anticipation due to their versatile applicability. Key areas of interest include:

e Cancer Immunotherapy: mRNA vaccines designed to present cancer-specific
antigens aim to activate the patient's own immune system to target and destroy

cancer cells.



¢ Genetic Disease Treatment: By introducing mRNA encoding specific functional
proteins into the body, this approach seeks to provide a fundamental cure for genetic

disorders where dysfunctional proteins are the cause.

e Other Infectious Disease Vaccines: The technology is also being applied to develop
new vaccines against diseases like influenza, HIV, and malaria, for which effective

vaccines are still lacking.

The triumphs in COVID-19 vaccine development have provided a powerful impetus for
these application-focused research areas, leading to substantial investment and
accelerated R&D. Advances in drug delivery systems like LNPs have also been

indispensable in significantly improving mRNA stability and cellular delivery efficiency.

Future Outlook

The clinical success of COVID-19 mRNA vaccines has propelled mRNA technology to the
forefront of pharmaceutical development. Moving forward, this technology is expected
to find broad applications, from infectious disease prevention and treatment to the
realm of preventive medicine. The accelerated development of new mRNA-based
therapeutics and vaccines promises groundbreaking solutions for many diseases
previously difficult to treat, including cancer, autoimmune disorders, cardiovascular
diseases, and rare genetic conditions. mMRNA technology is establishing itself as one of

the most promising platforms with the potential to redefine 21st-century healthcare.

Source: https://www.cidrap.umn.edu/covid-19/comprehensive-review-affirms-covid-mrna-vaccines-are-

safe-effective
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#36 Al Accelerates Early Drug Discovery, But Patient
Outcomes Remain the Ultimate Validation

Published July 03, 2026  MedCity News USA

I OVERVIEW

Artificial intelligence is proving highly effective in accelerating early-stage drug
discovery, with Al-designed candidates showing promising success rates in Phase 1
clinical trials. However, the ultimate value of Al in pharmaceuticals will hinge on its
ability to improve patient outcomes in real-world settings and throughout late-stage
clinical development. Current trends indicate that while Al streamlines initial
processes, success rates in Phase 2 and 3 trials tend to normalize to traditional drug

development levels, highlighting persistent bottlenecks in clinical validation.
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Key Findings

While artificial intelligence (Al) has shown significant promise in accelerating the initial
phases of drug discovery, its true value and widespread adoption will ultimately be
determined by tangible patient outcomes and real-world efficacy. Early Al-designed drug
candidates are achieving high success rates in Phase 1 clinical trials; however, these rates
tend to converge with those of traditionally discovered drugs in later-stage, larger-scale
efficacy studies. This observation suggests that Al effectively streamlines lead
identification and optimization but does not fundamentally alter the inherent challenges

and bottlenecks of clinical development.

Technical / Clinical Details

Al is being deployed across various stages of the drug discovery pipeline, from screening
vast compound libraries and predicting protein-ligand interactions to optimizing
pharmacokinetic properties. This has dramatically reduced the time required for lead
compound identification—often from years to months—and enabled the exploration of
wider chemical spaces. Nevertheless, human efficacy and safety remain complex
variables that Al cannot fully predict. Data indicates that Al's impact on improving
success rates from preclinical to clinical stages, particularly in Phase 2 and 3 trials, is
currently limited. Its primary contribution lies in enhancing efficiency and rationalizing

drug design in the earliest developmental phases.

Background & Context

The pharmaceutical industry has long grappled with escalating R&D costs and low
success rates, prompting significant investment in Al as a potential game-changer.
Numerous pharmaceutical companies are forging partnerships with Al firms or
establishing internal Al divisions, focusing on in silico screening and de novo design for
novel compound generation. With the first wave of Al-discovered drugs entering clinical
trials, interest in their practical utility is surging. However, Al's effectiveness is heavily
reliant on the quality and accessibility of training data, and its transformative potential is

still unfolding.



Strategic Significance & Outlook

For Al drug discovery to truly revolutionize the pharmaceutical landscape, it must extend
its impact beyond early-stage acceleration to significantly elevate success rates in later
clinical trials. Future advancements are expected to see Al contribute more directly to
clinical decision-making, including optimizing trial design, improving patient
stratification, and identifying novel biomarkers. Enhancing the transparency and
interpretability of Al models, along with improving the accuracy of safety profiling and
side effect prediction, will be crucial. The ultimate goal is to de-risk clinical development
and increase the number of innovative therapies reaching patients efficiently and

effectively.

Source: https://www.technologynetworks.com/tn/articles/ai-is-accelerating-drug-discovery-but-proof-

remains-in-patient-outcomes-414254
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#37 Pharma's Al Boom Misplaces Bottleneck Focus:
Clinical Development Remains Key Challenge

Published July 02, 2026  ProMarket USA

| overview

The pharmaceutical industry's significant investment in Al drug discovery is reportedly
misdirected, focusing heavily on early-stage efficiency while the critical bottlenecks
persist in late-stage clinical development. Although Al-designed drug candidates are
projected to enter Phase 3 trials by 2026, their real-world efficacy still requires
substantial validation. Initial high success rates for Al-discovered drugs in Phase 1
tend to normalize in subsequent, more complex clinical stages, suggesting a need for

revised Al integration strategies.
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Key Findings

The pharmaceutical industry's enthusiastic adoption of artificial intelligence (Al) for drug
discovery might be targeting the wrong bottleneck, as critical challenges remain in the
costly and high-failure-rate stages of late-stage clinical development. While Al has
dramatically accelerated early discovery processes, the true test lies ahead, with Al-
designed drug candidates expected to reach Phase 3 trials by 2026. Experts are
recognizing that Al's contributions to early discovery alone may not be sufficient to

prove real-world efficacy and bring truly transformative drugs to market.

Technical / Clinical Details

Al excels at tasks such as novel molecule generation, target identification, and lead
optimization, performing these with a speed and scale far beyond human capabilities.
This has promised significant savings in time and resources during the initial R&D
phases. However, in clinical trials—particularly Phase 2 and 3—biological complexity,
patient heterogeneity, and stringent safety requirements introduce numerous variables
that Al cannot fully predict. Indeed, while Al-designed drugs may show above-average
success in Phase 1, this advantage often diminishes in later stages, converging with
success rates of conventionally discovered drugs. This highlights that Al may solve the

"discovery” problem but leaves the “"development” problem largely intact.

Background & Context

Pharmaceutical companies have consistently faced immense costs, prolonged timelines,
and high failure rates in new drug development. This backdrop has propelled Al
technology into the spotlight over the past few years, viewed as a potential solution to
these fundamental challenges. Numerous startups have emerged with Al drug discovery
platforms, securing substantial funding and forming partnerships with major
pharmaceutical players. However, the ultimate impact of Al will depend on its ability to
enhance the overall success rate of clinical trials and bring medicines to market more

quickly and cost-effectively.



Strategic Significance & Outlook

To fully realize its potential, Al in drug discovery must move beyond merely identifying
lead compounds and integrate across all development stages, including clinical trial
design, patient stratification, real-world data (RWD) analysis, and post-market safety
surveillance. New strategies focused on applying Al to resolve late-stage clinical
development bottlenecks—such as precise biomarker identification, optimal dosing
prediction, and applications in personalized medicine—will become increasingly vital.
This comprehensive approach will enable Al to play a truly transformative role in both

the “discovery” and “development” aspects of drug innovation.

Source: https://www.promarket.org/2026/07/02/pharmas-ai-boom-has-bet-on-the-wrong-bottleneck/
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#38 Light-Triggered Chitosan-Coated PLGA
Nanoparticles Enable On-Demand Dexamethasone
Delivery for Posterior Eye Disease

Published July 02, 2026 ACS Omega USA

| overview

A novel drug delivery system utilizing chitosan-coated PLGA nanoparticles, responsive
to near-infrared (NIR) light, has been developed for the sustained and on-demand
delivery of dexamethasone to treat posterior eye diseases. NIR irradiation increased
dexamethasone release by 2.0 to 2.3 times, offering precise control over drug dosage
and timing. This breakthrough promises to reduce injection frequency, optimize
therapeutic efficacy, and minimize side effects for patients with challenging ocular

conditions.
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Key Findings

A ground-breaking sustained drug delivery system, employing chitosan-coated PLGA
nanoparticles (NPs) for dexamethasone, has been developed, allowing for drug release
triggered by near-infrared (NIR) light. This innovative drug delivery system (DDS)
achieved a 2.0 to 2.3-fold increase in dexamethasone release upon NIR irradiation,
enabling precise, on-demand control over drug administration for posterior eye diseases.
Such a system holds significant promise for reducing the frequency of intravitreal
injections, thereby improving patient compliance, maximizing therapeutic efficacy, and

minimizing potential side effects.

Technical / Clinical Details

The developed nanoparticles are based on biodegradable poly(lactic-co-glycolic acid)
(PLGA) polymer, with their surface coated by highly biocompatible chitosan. Chitosan
functions as a photoabsorber, generating heat upon NIR irradiation, which induces
structural changes in the nanoparticles to release the encapsulated dexamethasone.
Dexamethasone is a potent anti-inflammatory corticosteroid widely used in treating
posterior eye diseases such as age-related macular degeneration, diabetic retinopathy,
and retinal vein occlusion, primarily to reduce inflammation and edema. This light-
triggered system is pivotal as it allows for accurate drug delivery to the site of action and

non-invasive external control.

Background & Context

Current treatments for posterior eye diseases often necessitate frequent intravitreal
injections, imposing substantial physical and psychological burdens on patients and
carrying risks of infection. While existing DDS technologies enable sustained drug
release, external control over the release kinetics has been limited. Light-responsive DDS
offers a promising solution to these challenges, with NIR light being particularly suitable
due to its high tissue penetration, allowing for non-invasive application to deep tissues.
The success of this technology extends beyond ophthalmology, broadening the

possibilities for localized and precise drug delivery in other disease areas.



Strategic Significance & Outlook

This light-responsive chitosan-coated PLGA nanoparticle DDS is expected to have broad
applicability beyond dexamethasone, potentially delivering various other drugs,
including unstable macromolecular therapeutics such as gene therapies and protein
drugs that require specific release timings. While further safety and efficacy evaluations
are necessary for clinical translation, this technology could significantly improve patient
outcomes and foster personalized treatment approaches. Representing a critical
breakthrough in DDS research, it has the potential to contribute significantly to the

advancement of precision medicine.

Source: https://pubs.acs.org/doi/10.1021/acsomega.6c02332

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://pubs.acs.org/doi/10.1021/acsomega.6c02332

#39 FDA Approves Multiple Novel Oncology Drugs in
June 2026, Including ADC for Breast Cancer and
Combination for Prostate Cancer

Published July 01, 2026  Targeted Oncology  USA

| overview

In June 2026, the U.S. FDA granted several new drug approvals and expanded
indications in oncology, notably for Gilead Sciences' antibody-drug conjugate (ADC),
sacituzumab govitecan-hziy (Trodelvy), in two first-line metastatic triple-negative
breast cancer indications. Approvals also included a combination therapy of
capivasertib and abiraterone for PTEN-deficient metastatic prostate cancer and a
novel renal cell carcinoma treatment. These decisions underscore a growing trend

towards precision medicine targeting specific biomarker-defined patient populations.
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Key Findings

In June 2026, the U.S. Food and Drug Administration (FDA) made several significant
decisions regarding new drug approvals and expanded indications within the oncology
landscape. A highlight was the approval of Gilead Sciences' antibody-drug conjugate
(ADC), sacituzumab govitecan-hziy (brand name: Trodelvy), for two first-line treatment
indications in metastatic triple-negative breast cancer (nNTNBC). This approval marks a
crucial advancement, offering new standard-of-care options and potentially improving

outcomes for mTNBC patients.

Technical / Clinical Details

Trodelvy is an ADC targeting the TROP2 antigen, linked to SN-38, a topoisomerase |
inhibitor. Its approval was based on compelling clinical trial data demonstrating
significantly prolonged progression-free survival (PFS) and overall survival (OS) in
previously untreated mTNBC patients, compared to a placebo arm. Response rates
showed marked improvement, and severe adverse events were reported as manageable.
Additionally, June saw the approval of AstraZeneca's combination therapy of capivasertib
with abiraterone for PTEN-deficient metastatic prostate cancer, and a tyrosine kinase
inhibitor for specific renal cell carcinoma, further solidifying the trajectory towards

precision oncology.

Background & Context

Antibody-drug conjugates (ADCs) represent a rapidly advancing class of next-generation
cancer therapeutics, designed to deliver potent cytotoxic agents directly to tumor cells,
thereby enhancing anti-tumor efficacy while mitigating systemic side effects. Trodelvy's
approval in a first-line setting signifies the growing establishment of ADCs as powerful
modalities that can replace or complement existing treatments. TNBC, in particular, is an
aggressive subtype with limited treatment options and a poor prognosis, making this
approval highly impactful. The broader pharmaceutical industry is accelerating its shift
towards biomarker-driven personalized medicine, and FDA regulatory actions reflect this

trend.



Strategic Significance & Outlook

This approval for Trodelvy has the potential to significantly alter the treatment paradigm
for patients with mTNBC. Future developments are expected to include expanded
indications based on TROP2 expression in other solid tumors, as well as the exploration
of combination therapies with other anti-cancer agents. ADC technology continues to
evolve through optimization of linkers, payloads, and antibodies, suggesting that
numerous new ADC candidates will emerge in clinical development. These advancements
promise to further precision oncology and significantly improve therapeutic outcomes

for patients battling challenging cancers.

Source: https://www.targetedonc.com/view/june-2026-in-oncology-a-look-back-at-fda-approvals-and-

decisions
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#40 FDA Approves 22 Novel Drugs in First Half of 2026,
Signaling Major Progress in Rare Disease Treatments

Published July 01, 2026 HCPLive USA
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| overview

In the first half of 2026, the U.S. FDA approved a remarkable 22 novel drugs, driving
significant advancements across diverse therapeutic areas including oncology, rare
diseases, and ultra-rare conditions. Notable approvals include copper histidinate for
Menkes disease and Tividenofusp alfa-eknm for Hunter syndrome. These approvals
underscore a growing commitment to addressing unmet medical needs and reflect
the continuous progress in precision medicine, accelerating the development of next-

generation therapies.
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Key Findings

In the first half of 2026, the U.S. Food and Drug Administration (FDA) granted approvals
for a significant total of 22 novel drugs, marking breakthrough progress across diverse
therapeutic domains, including oncology, rare diseases, and ultra-rare conditions. This
surge in approvals distinctly illustrates an accelerating pace of innovation in
pharmaceutical development, offering substantial hope to patients who previously faced

limited or no treatment options.

Technical / Clinical Details

Among the newly approved drugs, treatments for rare diseases are particularly
prominent, such as copper histidinate for Menkes disease (a rare genetic disorder
characterized by copper transport impairment) and Tividenofusp alfa-eknm for Hunter
syndrome (an ultra-rare genetic disorder also known as Mucopolysaccharidosis Type II).
Copper histidinate works by normalizing systemic copper metabolism to mitigate
neurodegeneration, while the Hunter syndrome therapy introduces a novel approach,
potentially based on enzyme replacement or gene therapy. These agents are designed to
address the underlying mechanisms of their respective diseases, promising therapeutic
benefits beyond conventional symptomatic treatments. Approvals were based on

rigorous clinical trial data confirming both safety and efficacy.

Background & Context

In recent years, the FDA has actively promoted the development of new drugs for rare
diseases and conditions with high unmet medical needs, leveraging mechanisms like
priority review and breakthrough therapy designations. The approval trends in the first
half of 2026 indicate that these policies are yielding results, with advanced technologies
such as personalized medicine and gene therapies revolutionizing rare disease
treatments. For the pharmaceutical industry, the rare disease market, though niche,
remains attractive due to high unmet needs and incentives provided by legislation like

the Orphan Drug Act.Strategic Significance & Outlook



These new approvals hold the potential to significantly improve the quality of life and
extend the lifespan for patients with rare diseases. Moving forward, the development of
rare disease therapeutics utilizing cutting-edge modalities like gene-editing
technologies, cell therapies, and RNA therapies is expected to accelerate. Furthermore,
Al's contribution is anticipated to expand beyond early-stage efficiency to include
unraveling complex disease mechanisms and formulating personalized treatment
strategies, leading to even more innovative therapies entering the market. This will
deepen our understanding and intervention capabilities for previously challenging

diseases, ultimately broadening benefits for patients.

Source: https://www.hcplive.com/view/fda-news-recap-novel-drug-approvals-in-first-half-of-2026
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#41 FDA Grants Fast Track Designation to Multiple
Oncology Drugs in May & June 2026, Including ADC
for Metastatic Neuroendocrine Tumors

Published July 01, 2026  Oncology News Central  USA

| overview

In May and June 2026, the U.S. FDA granted Fast Track designation to several novel
oncology therapies, accelerating their development for serious conditions.
Noteworthy designations include Zai Lab Limited's antibody-drug conjugate (ADC),
zocilurtatug pelitecan, for metastatic neuroendocrine tumors, NovaBridge
Biosciences' givastomig in combination with nivolumab for HER2-negative gastric
adenocarcinoma, and Nouscom's NOUS-209 for the prevention of Lynch syndrome-
associated cancers. These designations underscore the FDA's commitment to

expediting therapies that address critical unmet medical needs.
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Key Findings

The U.S. Food and Drug Administration (FDA) granted Fast Track designation to several
novel oncology therapies during May and June 2026, aiming to expedite their
development and review for serious conditions with unmet medical needs. This strategic
move is expected to accelerate the clinical development and approval processes for
these drugs, enabling earlier access for patients, notably including an antibody-drug

conjugate (ADC) for metastatic neuroendocrine tumors.

Technical / Clinical Details

The key drugs receiving Fast Track designation include:

e Zocilurtatug pelitecan by Zai Lab Limited: An antibody-drug conjugate (ADC)
targeting metastatic neuroendocrine tumors. ADCs are designed to selectively deliver
potent cytotoxic agents to cancer cells via a specific antibody, thereby reducing

systemic toxicity while enhancing anti-tumor efficacy.

e Givastomig in combination with nivolumab by NovaBridge Biosciences:
Designated for HER2-negative gastric adenocarcinoma. Givastomig is identified as a
novel immune checkpoint inhibitor, and its combination with the approved

checkpoint inhibitor nivolumab is expected to yield synergistic anti-tumor effects.

e NOUS-209 by Nouscom: A therapeutic vaccine for the prevention of Lynch
syndrome-associated cancers. Lynch syndrome is a hereditary cancer predisposition
syndrome, and this vaccine represents an innovative approach to prevent cancer
development in high-risk patients for colorectal and endometrial cancers, among

others.

These designations were based on preclinical or early clinical data suggesting that each
therapy could offer substantial improvements over available treatments for severe

conditions.



Background & Context

Fast Track designation is one of several FDA programs designed to facilitate the
development and expedite the review of new drugs for serious conditions. Drugs
receiving this designation benefit from more frequent interactions with the FDA,
potential eligibility for accelerated approval and priority review, and rolling review. In the
pharmaceutical industry, competition for novel modalities (such as ADCs,
immunotherapies, and vaccines) is intense, particularly in oncology areas with high
unmet medical needs. Fast Track status is a crucial strategic element that enables earlier

market entry.

Strategic Significance & Outlook

These Fast Track designations enhance the possibility for patients with the targeted
diseases to access innovative therapies sooner. The fields of ADCs and immunotherapies
are experiencing rapid evolution, with active development of new targets and
combination strategies. The preventive vaccine for Lynch syndrome-associated cancers
also represents a groundbreaking approach in hereditary cancer prevention, and its
future clinical trial progress is keenly awaited. If these drugs ultimately gain approval,
they are expected to improve treatment outcomes and contribute to advancements in

preventive medicine, significantly impacting medical paradigms.

Source: https://www.oncologynewscentral.com/drugs/info/oncology-drugs-fast-tracked-by-the-fda-in-

may-and-june-2026
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#42 FDA Approves Oral Carbapenem for cUTI and
Combination Therapy for PTEN-Deficient Prostate
Cancer in June 2026

Published July 01,2026  Urology Times  USA
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| overview

In June 2026, the U.S. FDA announced multiple key approvals in urology, including
the oral carbapenem antibiotic tebipenem pivoxil (Utebzi) for adult complex urinary
tract infections (cUTI). Additionally, a combination therapy of capivasertib (Trugap)
and abiraterone was approved for PTEN-deficient metastatic castration-resistant
prostate cancer (mCRPC), alongside a general-use PSMA-PET radiodiagnostic for
prostate cancer imaging. These advancements provide new therapeutic and
diagnostic options for challenging conditions, emphasizing the growing importance

of personalized medicine.
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Key Findings

In June 2026, the U.S. Food and Drug Administration (FDA) made several significant
approvals within the field of urology. A notable advancement is the approval of
tebipenem pivoxil (brand name: Utebzi), a novel oral carbapenem antibiotic, for adults
suffering from complicated urinary tract infections (cUTI). This represents a major stride
in expanding treatment options for resistant bacterial infections. Furthermore, a new
combination therapy was approved for metastatic prostate cancer patients possessing a

specific biomarker.

Technical / Clinical Details

The key approvals are detailed as follows:

e Tebipenem pivoxil (Utebzi): This is the first oral carbapenem antibiotic approved for
complicated urinary tract infections and acute pyelonephritis. It allows for oral
administration at home, a significant convenience for patients compared to injectable
carbapenems, promoting earlier discharge. Clinical trials demonstrated high efficacy
against cUTI, including infections caused by multi-drug resistant Gram-negative

bacteria, with a favorable safety profile.

e Combination therapy of Capivasertib (Trugap) and abiraterone: Approved for
patients with metastatic castration-resistant prostate cancer (mCRPC) harboring PTEN
gene alterations. Capivasertib is an AKT inhibitor, and its combination with
abiraterone (an androgen synthesis inhibitor) is expected to enhance therapeutic
efficacy specifically in PTEN-deficient patients. This approval underscores the

advancement of precision medicine targeting the PI3K/AKT pathway.

¢ General-use PSMA-PET Radiodiagnostic: Approved for prostate cancer imaging.
PSMA (Prostate-Specific Membrane Antigen)-targeted PET scans are highly valuable
for staging primary prostate cancer and early detection of recurrence, aiding in crucial

treatment planning decisions.

These approvals reflect precise approaches based on disease pathophysiology and

advancements in new formulation technologies that enhance patient convenience.



Background & Context

Antimicrobial resistance in UTls is a global public health crisis, with the rise of
carbapenem-resistant bacteria being particularly alarming. The approval of Utebzi as an
oral formulation is a significant breakthrough against this challenge, potentially
improving treatment outcomes and reducing healthcare costs. In prostate cancer
treatment, the importance of personalized medicine based on genetic mutations is
growing; the approval of a therapy targeting PTEN deficiency accelerates this trend.
Advancements in diagnostic technologies are also indispensable for treatment precision,
and the broader availability of PSMA-PET diagnostics will offer high-accuracy diagnostic

opportunities to more patients.

Strategic Significance & Outlook

These FDA approvals will significantly impact treatment and diagnosis in urology. Utebzi
provides clinicians with a powerful new option for outpatient cUTI treatment,
contributing to overall healthcare system efficiency by reducing reliance on injectable
therapies. In prostate cancer, improved prognoses are anticipated for mCRPC patients
with PTEN deficiency, and the widespread use of PSMA-PET diagnostics will drive
personalized treatment based on earlier and more accurate diagnoses. These innovations
are poised to enhance patient quality of life and bring new hope for difficult-to-treat

diseases.

Source: https://www.urologytimes.com/view/fda-updates-in-urology-june-2026
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#43 First Al-Designed Drug Poised for FDA Approval by
2026-2027: Insilico Medicine's IPF Candidate Leads
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I OVERVIEW

The first Al-designed drug is increasingly likely to gain FDA approval between 2026
and 2027, with Insilico Medicine's rentosertib for idiopathic pulmonary fibrosis (IPF)
identified as the leading candidate. Eli Lilly's $2.75 billion partnership with Insilico
Medicine in March 2026 aims to accelerate the development of Al-designed oral
therapies. This momentum suggests Al is genuinely innovating drug discovery from
"identification" to "development,” potentially expediting market entry for new

medicines.
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Key Findings

The prospect of the first entirely Al-designed drug receiving U.S. Food and Drug
Administration (FDA) approval is now highly probable between 2026 and 2027. The
leading candidate for this historic milestone is rentosertib, developed by Insilico
Medicine for the treatment of idiopathic pulmonary fibrosis (IPF). This advancement
represents a watershed moment, demonstrating Al's capacity to move beyond proof-of-

concept and deliver tangible medicines to patients.

Technical / Clinical Details

Insilico Medicine's rentosertib is the pioneering drug designed by an Al-driven discovery
platform, developed to target a novel, previously unaddressed target. Idiopathic
pulmonary fibrosis is a debilitating, progressive lung disease characterized by scarring of
lung tissue and declining respiratory function, with limited treatment options.
Rentosertib emerged from Al's analysis of vast biological data and chemical structure
data to identify new target molecules and then design small-molecule compounds with
optimal binding characteristics for these targets. Clinical trials have shown promising
results in suppressing lung function decline and slowing disease progression in IPF

patients, with a favorable safety profile reported.

Background & Context

Al drug discovery has garnered immense attention from the pharmaceutical industry due
to its potential to dramatically shorten the lead compound identification period—which
traditionally takes years—and reduce development costs. Insilico Medicine is one of the
trailblazing companies demonstrating that Al can deliver value across both the
“discovery” and "development” phases of drug creation. In March 2026, Eli Lilly entered a
significant partnership with Insilico Medicine, valued at up to $2.75 billion. This
collaboration, aimed at leveraging Insilico Medicine's Al platform for developing Al-
designed oral therapies in specific disease areas, reflects the increasing integration of Al

technology into the pipelines of major pharmaceutical corporations.



Strategic Significance & Outlook

FDA approval of rentosertib would exponentially enhance the credibility and practical
utility of Al drug discovery. It would serve as powerful validation that Al is not merely a
research tool but is capable of generating therapeutics that genuinely impact medical
practice. This approval is anticipated to accelerate further investment in Al drug
discovery companies and stimulate competition in the development of Al-designed
drugs for other disease areas. In the future, Al may become indispensable across all
stages of the drug discovery process, ushering in a new era of pharmaceutical

development where more innovative therapies reach patients more rapidly.

Source: https://oncodaily.com/techology/ai531721
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#44 Ohio State University Establishes "Buckeye
BioLaunch," an Al-Powered Center for Therapeutic
Discovery, Development, and Commercialization

Published June 30, 2026  The Ohio State University ~ USA
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The Ohio State University announced the establishment of "Buckeye BioLaunch," a
new center leveraging artificial intelligence (Al) to accelerate therapeutic discovery,
development, and commercialization. This center will integrate support across the
entire drug creation process, from genomics and target identification to molecular
design and pharmaceutical manufacturing. It aims to strengthen academic-industry
collaboration, expediting research from early stages through clinical application and

eventual market entry.
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Key Findings

The Ohio State University has announced the launch of "Buckeye BioLaunch," a new
center designed to harness the power of artificial intelligence (Al) to accelerate the
discovery, development, and ultimate commercialization of innovative therapeutics. This
strategic initiative aims to significantly enhance the efficiency and success rates of drug
development by merging the university's cutting-edge research capabilities with

advanced Al technologies.

Technical / Clinical Details

The Buckeye BioLaunch center will integrate Al across several critical domains:

e Genomics and Target Identification: Al will analyze disease-related genetic
mutations and protein abnormalities to identify novel therapeutic targets more

rapidly and accurately.

¢ Molecular Design and Optimization: Al algorithms will be utilized for high-
throughput screening of vast compound libraries or for de novo design of novel
molecules with optimal binding properties for specific targets. This will drastically

reduce the time required for lead compound discovery and optimization.

¢ Preclinical Prediction and Optimization: Al will be applied to predict
pharmacokinetic (PK), pharmacodynamic (PD), and toxicity profiles, optimizing
preclinical study designs and thereby improving the success rate of transitioning into

clinical trials.

¢ Clinical Development and Commercialization: Al will analyze clinical trial data, aid
in patient stratification, extract insights from real-world data (RWD), streamline
regulatory approval processes, and support post-market drug performance

monitoring and expanded indication strategies.

By combining these technological elements, the center will create a comprehensive

ecosystem covering all stages from drug “discovery” to “commercialization.”



Background & Context

New drug development continues to be plagued by high failure rates, immense costs,
and prolonged development timelines. Navigating the “valley of death” from basic
research to clinical application and eventual market entry has historically been a
significant barrier for academic institutions. Al technology is seen as a powerful tool to
bridge this gap and accelerate the entire drug discovery process, drawing significant
interest from both the pharmaceutical industry and academia. The establishment of an
Al-driven center by a leading research institution like The Ohio State University is a
crucial strategic step to shorten the time it takes for academic research findings to reach

patients and to translate innovation into societal impact.

Strategic Significance & Outlook

The establishment of Buckeye BioLaunch positions The Ohio State University at the
forefront of biopharmaceutical research and development. This center is expected to
foster collaborative research with other academic institutions, pharmaceutical
companies, and biotechnology firms, serving as a robust hub for the creation of new
therapies. As Al and data science continue to evolve, drug discovery processes are
anticipated to become even more efficient, leading to faster development of
personalized treatments and breakthrough drugs for challenging diseases. This will
enable patients to access more effective therapies sooner, potentially transforming the

future of healthcare.

Source: https://news.osu.edu/ohio-state-establishes-ai-enabled-center-for-therapeutic-discovery-and-

development/
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#45 UBC-Led Global Review Reaffirms mRNA Vaccine

Safety & Efficacy, Accelerating Applications in Cancer
and Beyond

Published June 30, 2026  UBC News - The University of British Columbia Canada
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| overview

An extensive global review led by researchers at the University of British Columbia has
unequivocally reaffirmed the safety and efficacy of COVID-19 mRNA vaccines. Based
on billions of administered doses, the mRNA technology is highlighted for its
immense potential to shape the future of medicine beyond COVID-19, including in
cancer therapy, other infectious disease vaccines, and personalized medicine. This
review provides a robust scientific foundation, paving the way for diverse therapeutic

applications of the mRNA platform.
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Key Findings

An extensive global review, conducted by researchers at the University of British
Columbia (UBC) in Canada, has reconfirmed the exceptional safety and efficacy of
COVID-19 mRNA vaccines. This analysis, based on billions of administered doses
worldwide, emphasizes that mRNA technology holds immeasurable potential to shape
the future of medicine, extending beyond infectious disease prevention to areas such as
cancer therapy, other infectious disease vaccines, and personalized medicine. This
provides strong scientific backing for the reliability and future prospects of the mRNA

platform.

Technical / Clinical Details

mMRNA vaccines encapsulate messenger RNA molecules within lipid nanoparticles (LNPs)
and deliver them to target cells, where they transiently produce specific antigen proteins,
thereby eliciting a robust immune response. This review comprehensively evaluated data
from large-scale epidemiological studies, safety surveillance systems, and clinical trials
conducted globally. The findings confirmed that mRNA vaccines significantly reduce
severe COVID-19 illness, hospitalizations, and deaths, while the risk of rare side effects
like myocarditis remains extremely low, demonstrating an overall highly favorable risk-
benefit profile. Lipid nanoparticles are the cornerstone of this drug delivery system
(DDS), crucial for protecting mRNA stability and ensuring efficient intracellular delivery,

which enables the broad applicability of mRNA technology.

Background & Context

mMRNA technology achieved unprecedented success in its rapid response to the COVID-
19 pandemic, garnering attention as a “game-changer” due to its speed of development
and efficacy. Following this success, research into applying the mRNA platform beyond
infectious diseases has exploded, targeting difficult-to-treat conditions such as
intractable cancers, autoimmune diseases, and genetic disorders. Major pharmaceutical
companies and biotechnology firms are actively investing in building new drug pipelines
based on mRNA technology, including personalized cancer vaccines and therapeutic

mMRNAs, making this area one of the most critical in the biopharmaceutical industry.



Strategic Significance & Outlook

This review's reaffirmation of mMRNA vaccine safety and efficacy will further accelerate
development into diverse therapeutic applications, including cancer treatment.
Specifically, personalized cancer vaccines, designed to target patient-specific tumor
mutations through mRNA administration, are advancing into clinical trials, aiming to
optimally activate the patient's own immune system. In the future, further precision in
LNP technology, development of cell-specific targeting delivery mechanisms, and
advancements in combination therapies utilizing multiple mRNAs are expected to make
mMRNA technology an indispensable foundational technology for the evolution of
personalized and precision medicine. This will open pathways for more effective and

safer treatments for many patients who previously had limited therapeutic options.

Source: https://news.ubc.ca/2026/06/mrna-vaccines-are-safe-effective-and-full-of-promise/
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#46 Lonza Expands Commercial ADC Payload-Linker
Manufacturing Capacity at Visp to Support Growing
Oncology Pipeline

Published June 30, 2026 BioPharma APAC Switzerland

| overview

CDMO giant Lonza has announced significant expansion plans for its commercial
antibody-drug conjugate (ADC) payload-linker manufacturing capacity at its Visp,
Switzerland, site. This strategic investment aims to establish new commercial-scale
capabilities for highly complex and potent APIs and ADC payload-linkers, supporting
the rapidly expanding ADC pipeline in oncology. This move will enable Lonza to meet
the increasing global demand for ADCs and accelerate new drug development for its

clients.
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Key Findings

Lonza, a leading global contract development and manufacturing organization (CDMO),
has announced plans for a significant expansion of its commercial-scale antibody-drug
conjugate (ADC) payload-linker manufacturing capacity at its Visp site in Switzerland.
This strategic investment is aimed at establishing new commercial-scale capabilities for
highly complex and potent active pharmaceutical ingredients (APIs) and ADC payload-
linkers, providing robust support for the rapidly expanding oncology pipeline of ADCs.

Technical / Clinical Details

ADCs represent a next-generation class of anti-cancer agents, combining a monoclonal
antibody that targets specific cancer cells with a highly potent cytotoxic payload (drug)
via a chemically stable linker. The manufacturing process for ADCs is exceptionally
complex, particularly the synthesis of the payload (often a highly potent API, or HPAPI)
and the development and manufacturing of the linker that attaches it to the antibody.
These steps require specialized expertise and stringent containment facilities. Lonza's
expansion at its Visp site involves the integration of state-of-the-art equipment to
handle these intricate processes and meet large-scale manufacturing demands. This
initiative will facilitate a seamless transition from R&D to commercial production,

contributing to the stable supply of ADCs.

Background & Context

The ADC market has experienced rapid growth in recent years, driven by a series of
breakthroughs in oncology. As numerous pharmaceutical companies bolster their ADC
pipelines, the demand for high-quality contract manufacturing of ADC components
(payloads, linkers) has dramatically increased. CDMOs play a crucial role in mitigating
R&D risks and accelerating time-to-market for pharmaceutical companies by providing
the necessary expertise and facilities for these advanced manufacturing needs. Lonza's
current investment addresses the global shortage in ADC manufacturing capacity and

strengthens its competitive position in the market.



Strategic Significance & Outlook

Lonza's manufacturing capacity expansion signifies a substantial commitment to the
burgeoning ADC market. This will enable Lonza to offer more clients flexible and scalable
solutions for ADC development and manufacturing. Moving forward, the development of
new ADCs for a wider range of cancer types is expected to accelerate, bringing new hope
to patients resistant to existing treatments or those seeking therapies with fewer side
effects. Investments by leading CDMOs like Lonza are indispensable for fostering further
innovation in ADC technology and ensuring the diversification and stable supply of

medicines that ultimately reach patients.

Source: https://biopharmaapac.com/news/28/8122/lonza-expands-commercial-adc-payload-linker-

manufacturing-at-visp-to-support-growing-oncology-pipeline.html
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#47 AstraZeneca/Daiichi Sankyo's Enhertu Receives EU
Approval as First Tumor-Agnostic HER2-Directed ADC

Published June 29, 2026 AstraZeneca UK

| overview

AstraZeneca and Daiichi Sankyo's antibody-drug conjugate (ADC), Enhertu
(trastuzumab deruxtecan), has received EU approval as the first tumor-agnostic HER2-
directed therapy for patients with previously treated HER2-positive metastatic solid
tumors. This landmark approval triggered a $25 million (approximately 3.75 billion
JPY) milestone payment from AstraZeneca to Daiichi Sankyo. The decision offers a
new treatment option for patients with challenging HER2-positive solid tumors,

regardless of primary tumor origin, significantly expanding the scope of ADCs.
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Key Findings

Enhertu (trastuzumab deruxtecan), an antibody-drug conjugate (ADC) co-developed by
AstraZeneca and Daiichi Sankyo, has received European Union (EU) approval as the first
tumor-agnostic HER2-directed therapy for patients with previously treated HER2-positive
metastatic solid tumors. This landmark approval provides a new standard-of-care option
for patients with challenging HER2-positive solid tumors, irrespective of their primary
tumor site, significantly broadening the applicability of ADCs. Concurrently, a $25 million
(approximately 3.75 billion JPY) milestone payment was made from AstraZeneca to

Daiichi Sankyo.

Technical / Clinical Details

Enhertu is an ADC that conjugates a potent topoisomerase | inhibitor, deruxtecan, to an
anti-HER2 antibody via a stable linker. This design allows for selective delivery of the
drug to HER2-expressing cancer cells, where the payload is released intracellularly to kill
tumor cells. The EU approval is based on data from clinical trials such as the DESTINY-
PanTumor02 study. These trials evaluated Enhertu's efficacy and safety profile in
previously treated patients with various types of HER2-positive metastatic solid tumors,
including biliary tract, bladder, cervical, endometrial, ovarian, and pancreatic cancers.
Results demonstrated favorable objective response rates (ORR) and disease control rates,
along with a manageable safety profile. This tumor-agnostic approval signifies a new
step in precision medicine, where treatment is selected based on a biomarker (HER2)

rather than being limited to specific cancer types.

Background & Context

While HERZ is a well-established therapeutic target in specific cancers like breast and
gastric cancers, effective treatment options for HER2-positive solid tumors originating
from other sites have been limited. Enhertu's tumor-agnostic approval offers new hope
for patients with these challenging HER2-positive solid tumors. ADCs are rapidly gaining
prominence as next-generation cancer therapeutics, demonstrating high anti-tumor
activity with reduced side effects compared to traditional chemotherapy due to their
targeted drug delivery. The collaboration between AstraZeneca and Daiichi Sankyo
strengthens their global leadership in the ADC field, and this approval further elevates

Enhertu's significance within both companies' pipelines.



Strategic Significance & Outlook

Enhertu's tumor-agnostic approval in the EU holds the potential to profoundly change
the treatment paradigm for HER2-positive solid tumors. This will enable patients with
diverse cancer types to access this innovative therapy, leading to anticipated
improvements in treatment outcomes. Future developments are expected to include
further expansion of Enhertu's indications and the development of combination
therapies with other anti-cancer drugs. Moreover, this approval sets an important
precedent, accelerating the development of other biomarker-targeted, tumor-agnostic
ADCs and further broadening the concept of precision medicine. The evolution of ADC
technology is ongoing, promising to bring further innovation to the treatment of

intractable cancers.

Source: https://www.astrazeneca.com/media-centre/press-releases/2026/enhertu-approved-in-eu-for-

her-solid-tumours.html
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#48 2026 GLP-1 Agonist Pipeline Highlights Oral

Orforglipron Approval and Retatrutide's >28% Weight
Reduction
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| overview

The 2026 GLP-1 agonist clinical pipeline is focusing on enhanced weight loss efficacy
through novel mechanisms. Notably, Eli Lilly's oral small-molecule GLP-1 receptor
agonist, orforglipron, received FDA approval in April 2026, significantly improving
accessibility in the GLP-1 market. Furthermore, the company's GLP-1/GIP/glucagon
receptor triple agonist, retatrutide, achieved over 28% weight reduction in clinical
trials, with an NDA filing anticipated within the year, positioning it as a potential new

benchmark in obesity treatment.
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Key Findings

The 2026 GLP-1 agonist clinical pipeline is drawing significant attention for its
groundbreaking weight loss efficacy and versatility. A key highlight is the U.S. FDA
approval of Eli Lilly's oral small-molecule GLP-1 receptor agonist, orforglipron, in April
2026, which is set to dramatically improve market access for oral GLP-1 drugs.
Furthermore, Lilly's GLP-1/GIP/glucagon receptor triple agonist, retatrutide, achieved
over 28% weight reduction in clinical trials and is slated for regulatory submission within

the year, holding the potential to establish a new benchmark in obesity treatment.

Technical / Clinical Details

GLP-1 agonists activate the glucagon-like peptide-1 receptor, leading to glucose-
dependent insulin secretion, suppressed glucagon secretion, delayed gastric emptying,

and appetite reduction. Key highlights of the current pipeline include:

e Orforglipron (Eli Lilly): Approved by the FDA as the first oral small-molecule GLP-1
receptor agonist. This provides an alternative to injectables, reducing patient burden
and enabling broader patient access. Clinical trials demonstrated favorable results in

weight reduction and glycemic control.

o Retatrutide (Eli Lilly): A triple agonist targeting GLP-1, GIP (glucose-dependent
insulinotropic polypeptide), and glucagon receptors. This multi-modal mechanism
achieved an exceptionally high average weight reduction of over 28%, surpassing
both single GLP-1 agonists and the dual agonist tirzepatide. Phase 2 trials also
showed improved glucose tolerance and lipid profiles in addition to its superior

weight loss.

e Semaglutide (Novo Nordisk) and Tirzepatide (Eli Lilly): These remain leading GLP-
1 and GLP-1/GIP dual agonists, respectively, continuing to dominate the market. Both
have expanded indications from diabetes to obesity treatment and demonstrated

cardiovascular event risk reduction.

These products are currently the leading GLP-1 receptor agonist products in the market.



Background & Context

Obesity is a global public health crisis that increases the risk of numerous related
conditions, including diabetes, cardiovascular diseases, and certain cancers. GLP-1
agonists have rapidly expanded the obesity treatment market due to their powerful
weight loss and metabolic improvement effects. The advent of oral medications, in
particular, is poised to attract patients hesitant about injectables, further expanding
market size. The introduction of triple agonists like retatrutide, offering even greater
weight loss than existing therapies, is generating immense excitement as a new “game-

changer” in obesity treatment.

Strategic Significance & Outlook

The GLP-1 agonist market is anticipated to continue its dramatic growth in the coming
years. Orforglipron's oral approval provides patients with a more accessible treatment
option and is expected to improve adherence. Retatrutide's potential approval as a drug
with unprecedented weight loss efficacy could establish a new paradigm in obesity
treatment. These innovations are expected to play a crucial role not only in reducing
weight but also in preventing and managing obesity-related complications, significantly
improving patients' quality of life and healthy lifespans. Furthermore, GLP-1 analogs are
also being explored for applications in other metabolic diseases, such as MASH

(Metabolic dysfunction-associated steatohepatitis), further broadening their potential.

Source: https://www.drugdiscoverynews.com/glp-1-agonist-clinical-pipeline-2026-semaglutide-

tirzepatide-and-what-s-in-phase-2-17286
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