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Al-powered RCDO framework integrates
molecular generation and experimental feedback
to accelerate drug discovery.

Generative AI & Quantum Computing converge to
revolutionize inverse design for molecules and
materials.

Bispecific antibodies and ADCs show new
progress in colorectal cancer treatment,
overcoming heterogeneity.

Nanomedicine and programmable proximity
platforms innovate TPD delivery, addressing
pharmacokinetic limits.

Al and advanced pharma tech converge; Insilico's
Al-designed INS018_055 shows success in IPF
Phase 2.

FDA grants Fast Track designation to four
oncology drugs in August 2026, accelerating
approval.

TME modeling reveals strategies to maximize
ADC efficacy; HE-S2 ADC shows superior
anti-tumor effects.

Bispecific T-cell engager (BIiTE) therapy expands
adoption in US community oncology settings.

AbbVie's bispecific T-cell engager etentamig
improves response/PFS in RRMM Phase 3 with
good safety.

Smart hydrogel-nanoparticle platforms enable
precise drug delivery and TME modulation for
breast cancer.

BRD4-targeting PROTAC nanoassemblies
significantly enhance FLASH radiation therapy for
tumor suppression.

Logic-gated bsADC platform unlocks new cancer
targets, overcomes toxicity by dual antigen
targeting.

Polymeric nanoparticles accelerate diverse
biomedical applications: drug delivery, gene
therapy, imaging.

Genentech partners with DualityBio ($1B+) to
develop next-gen ADCs overcoming resistance.

UBC appoints scientists in Al protein design/drug
delivery, leveraging AlphaFold for new
therapeutics.

Multispecific antibodies transform CDMO
development architecture, requiring advanced
molecular engineering.

Protein accumulation mechanism dictates
PROTAC drug response, offering new target
strategies for cancer.

BigHat Biosciences doses first patient in Phase 1
for AI-designed CDH17-ADC (BHB810) for gastric
cancer.

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

@ Is your Al drug discovery pipeline competitive?

Al-powered platforms like RCDO (#14) and Al-designed drugs entering clinical trials (#31, #18) are
accelerating drug discovery. Does your R&D; leverage closed-loop Al and quantum computing (#15) to stay
ahead, or risk being outpaced?

® How will oral GLP-1s impact your metabolic drug strategy?

Oral GLP-1 agonists like Aleniglipron (#12) show efficacy comparable to injectables, with significant market
potential. Are your R&D; and business development teams prepared for this shift, and are your existing obesity
platforms vulnerable to erosion?

© Are your oncology platforms adaptable to next-gen biologics?

Bispecific ADCs with logic-gated platforms (#25) and 2nd-gen BiTEs with improved safety (#22) are
transforming cancer therapy. Does your portfolio address resistance mechanisms (#27) and leverage advanced
delivery systems (#24) to remain competitive?

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

Opp. > Threat Both High

FUS BBB AI+QC RCDO AI
bsADC

1
&
c
2
é Low Impact Threat > Opp.
o
{ Samsung CDMO
< Threat —

® RCDO AI Critical Accelerate R&D; Lag in AL adoption

® AI+QC Critical Novel material design High investment barrier

® bsADC Critical Expand cancer targets Obsolete current ADCs

® FUS BBB Opp. CNS drug delivery Miss out on IP

® PROTAC RT Opp. Refractory cancer Complex integration

® Oral GLP1 Critical New obesity market Injectable market erosion

® Samsung CDMO Threat Supply chain stability Asian CDMO dominance
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® AI ADC Critical Al-driven pipeline Lag in Al integration
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I Deep Dive @ — AI-Powered RCDO: Autonomous Drug Discovery

#14 | 2026/08/27 | Nature Communications | Tech Novelty® ® ® ® ® Proximity ® OOOO Market Impact® ® ® ® ® Data
Reliabilityeo ® ® ® ® US/EU Relevancce @ @ @ O

A groundbreaking closed-loop reinforcement learning framework, Rapid Compound Directed Optimization
(RCDO), integrates AI-driven molecular generation with experimental feedback to accelerate drug discovery.
Unlike traditional open-loop workflows, RCDO continuously refines its generative search based on

accumulated wet-lab data, including inactive compounds.

This innovative approach drastically reduces lead compound optimization time from weeks/months to days,
allowing for rapid evaluation of more candidates. By learning from both positive and negative outcomes,
RCDO promises to significantly cut drug discovery timelines and costs, enhancing efficiency and success
rates.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The RCDO framework represents a paradigm shift, moving
towards autonomous drug discovery. While the published numbers are promising, widespread
industrial adoption faces technical barriers in integrating diverse experimental data streams
and ensuring robust, generalizable AI models. [Opportunity] for US/EU technology licensors
and R&D; firms to lead in developing and commercializing such platforms. [Threat] for OEMs
and device manufacturers who fail to integrate advanced Al, risking slower pipelines and higher
costs. Next actions: [R&D;] Evaluate existing AI/ML capabilities against RCDO principles by end
of quarter. [Strategy] Formulate a 5-year roadmap for Al-driven drug discovery, including
potential M&A; targets or partnerships, by year-end.

I Deep Dive @ — Logic-Gated Bispecific ADCs for Cancer

#25 | 2026/08/31 | Drug Discovery News | Tech Novelty® ® ® ® ® Proximity® ® OOO Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancce ® @ ® O

A novel logic-gated platform for bispecific antibody-drug conjugates (bsADCs) promises to unlock thousands
of new cancer targets and dramatically improve upon the toxicity challenges of conventional ADCs. This
platform targets multiple antigens co-expressed on cancer cells but absent from normal tissues, enabling
'AND' gate-like logical control.

Preclinical evaluations in colorectal cancer targeting EGFR and EphA2 demonstrated potent anti-tumor
activity while sparing normal cells. This precision minimizes off-target effects and systemic toxicity, opening

new avenues for enhancing therapeutic selectivity and efficacy, potentially transforming precision oncology.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This logic-gated bsADC technology is a significant leap,
addressing a core limitation of current ADCs - off-target toxicity. The 'AND' gate mechanism is
technically sound, but clinical translation will require rigorous validation of target co-expression
specificity across diverse patient populations and tumor types. [Opportunity] for US/EU OEMs
and technology licensors to develop and license this next-generation ADC platform, expanding
treatable cancer types. [Threat] for existing ADC developers if their single-target ADCs become
less competitive due to toxicity or limited efficacy. Next actions: [R&D;] Initiate internal
feasibility studies on logic-gated bsADC design for your top 3 oncology targets by next month.
[Business Dev] Identify potential partnership opportunities with firms developing similar 'smart'
targeting platforms by end of quarter.
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I Deep Dive ® — Oral GLP-1 Aleniglipron Advances to Phase 3

#12 | 2026/09/02 | Becker's Hospital Review | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancc® @ @ @ O

Structure Therapeutics' oral GLP-1 agent, Aleniglipron, demonstrated a remarkable 16.3% placebo-adjusted
weight reduction in its Phase 2 trial, now advancing to Phase 3. This efficacy is comparable to or exceeds
some existing injectable GLP-1 receptor agonists, marking a critical milestone for oral obesity treatments.

The progress of Aleniglipron, alongside other oral and multi-agonist therapies from Novo Nordisk and Eli Lilly,
indicates a strong emergence of convenient, orally administered options in the highly competitive obesity

treatment market, potentially transforming patient adherence and access.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 16.3% weight reduction for an oral GLP-1 is highly
compelling and validates the significant investment in oral peptide delivery. While Phase 3
results are still pending, the data suggests oral agents could directly compete with injectables.
[Opportunity] for US/EU OEMs to capture a larger share of the obesity market with convenient
oral formulations. [Threat] for companies heavily invested in injectable GLP-1s, as market
share could erode rapidly. Next actions: [Business Dev] Re-evaluate market forecasts for oral
vs. injectable GLP-1s, considering Aleniglipron's data, by next week. [R&D;] Accelerate internal
oral peptide delivery programs, focusing on bioavailability and manufacturing scalability, within
the next month.

I Other Notable Articles

UVA Focused Ultrasound BBB Opening (Physics World)
TNeeoeoe® POOeOOO Meoo®e®O

Pioneering US research using focused ultrasound to temporarily open the blood-brain barrier for drug

delivery, redefining drug size impact.

BigHat AI-ADC Phase 1 (BigHat Biosciences)
TNeeeeO Peee OO Mleo®e®O

First patient dosed in Phase 1 for an Al-designed CDH17-targeted ADC for gastric cancer, validating Al's role

in clinical pipelines.

AbbVie Etentamig Phase 3 (Fierce Biotech)
I XXX IORX X X IO X X X JO!

AbbVie's 2nd-gen bispecific T-cell engager shows improved safety and efficacy in Phase 3 for

relapsed/refractory multiple myeloma.

Samsung Acquires PolyPeptide (Endpoints News)
TNe@eOOO Peooeee® Meoo®e®(

Samsung Biologics acquires PolyPeptide Group for $1.8B, significantly expanding its CDMO capabilities into
peptide therapeutics.

Chemoenzymatic Ligation (The Medicine Maker)
TNeeeeO PeeOO0O Meoe®e®O

New chemoenzymatic ligation technology offers a scalable solution to nucleic acid therapeutics manufacturing
bottlenecks.
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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] Review competitive landscape for oral GLP-1 agonists; assess potential impact on existing
metabolic drug portfolios and market share projections.

¢ [R&D;] Initiate a rapid assessment of internal AI/ML capabilities for drug discovery, focusing on
closed-loop optimization and experimental feedback integration.

| Short-term (1 month)

e [Procurement] Evaluate current CDMO partnerships for peptide manufacturing capacity and expertise,
especially in light of Asian competitors' expansions like Samsung's.

e [R&D;] Form cross-functional teams to explore the feasibility of logic-gated bispecific ADC designs and
advanced PROTAC delivery systems for oncology pipeline candidates.

e [Strategy] Begin identifying potential M&A; or licensing targets in Al drug discovery platforms and
advanced drug delivery technologies (e.g., focused ultrasound for CNS).

I Medium-long term (quarter+)

e [R&D;] Establish a dedicated program for developing next-generation drug delivery systems, including
nanomedicine for TPDs and tissue-specific oligonucleotide delivery.

e [Legal/IP] Conduct a comprehensive IP landscape analysis around AI-driven drug design, bispecific
ADCs, and oral peptide formulations to identify white spaces and potential infringement risks.

e [Strategy] Develop a long-term strategy to leverage quantum computing for inverse molecular design,
including talent acquisition and infrastructure investment roadmaps.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-06
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#01 CDMO Curia Massively Expands Sterile Fill-Finish
Capacity in UK, US for Biologics and ADCs

Published September 02, 2026  Packaging Digest UK, USA

| overview

CDMO Curia has significantly expanded its sterile fill-finish manufacturing facilities in
Glasgow, UK, and Albuquerque, US, to meet surging demand for biologics and highly
potent antibody-drug conjugates (ADCs). The upgrade incorporates new Annex 1-
compliant isolator-based vial filling lines and lyophilizers, directly addressing a critical
bottleneck in the global biopharmaceutical supply chain. This strategic investment
aims to accelerate the development and commercialization of complex biologic

therapies by providing enhanced, high-quality manufacturing capacity.



| N DEPTH

Key Findings

Leading CDMO Curia has undertaken a substantial expansion of its sterile fill-finish
manufacturing facilities in Glasgow, UK, and Albuquerque, US, in response to the
escalating global demand for biologics and highly potent antibody-drug conjugates
(ADCs). This strategic investment introduces state-of-the-art Annex 1-compliant isolator-
based vial filling lines and advanced lyophilization capabilities, directly targeting critical

bottlenecks in the sterile manufacturing sector.

Technical / Clinical Details

e Enhanced Sterile Manufacturing: The newly implemented isolator technology is
designed to ensure the most stringent aseptic conditions for biopharmaceutical
manufacturing, minimizing contamination risks. This adherence to the latest EMA
Annex 1 guidelines for sterile medicinal products is particularly crucial for the
production of highly potent substances, as well as cell and gene therapies, where

product integrity is paramount.

¢ Increased Lyophilization Capacity: Many high-value biopharmaceuticals are
formulated as lyophilized products to enhance stability and extend shelf life. The
advanced lyophilizers included in this expansion will not only improve the quality of

these delicate products but also significantly increase manufacturing throughput.

e Targeted Product Portfolio: The expansion is specifically geared towards supporting
the rapidly growing market for complex biologics, including ADCs, nucleic acid
therapeutics, and cell and gene therapies. These modalities, characterized by their
high potency and specialized handling requirements, demand precise manufacturing

controls and superior quality standards.

Background & Context

The biopharmaceutical industry has witnessed a proliferation of innovative drug
approvals, but this has been accompanied by significant challenges in manufacturing
capacity, particularly within the CDMO sector. The sterile fill-finish stage, requiring
substantial capital investment and specialized expertise, is frequently outsourced,
creating a supply-demand imbalance. Curia's expansion is poised to bridge this gap,

enhancing supply reliability for late-stage drug development.



The global market for sterile pharmaceuticals continues its robust growth, fueled by an
increasing pipeline of oncology drugs and treatments for rare diseases. This capacity
expansion will play a pivotal role in accelerating the market entry of these critical

medicines and improving patient access worldwide.

Strategic Significance & Outlook

Curia's strengthened sterile manufacturing capabilities are expected to bolster its
competitive position and contribute significantly to the resilience of the global
biopharmaceutical supply chain. This move enables more biopharma companies to
leverage CDMO partnerships for faster market entry and consistent supply of innovative
therapies. The investment exemplifies a broader industry trend towards standardizing
and optimizing the handling of highly potent substances in pharmaceutical

manufacturing, setting a new benchmark for operational excellence.

Source: #

Collected: September 04, 2026 | Automated Research System (Gemini API)



#02 Viking Therapeutics Initiates Phase 2 VENTURE-

Oral Trial for Oral Dual GLP-1/GIP Agonist VK2735 in
Obesity

Published August 31, 2026  Superpower USA

| overview

Viking Therapeutics has commenced its Phase 2 VENTURE-Oral trial in early 2025 for
VK2735, an oral dual GLP-1/GIP receptor agonist targeting obesity. This move
highlights the intense competition in the metabolic disorder space, with VK2735
aiming to overcome peptide oral delivery challenges. The drug's potential is
underscored by comparisons to other GLP-1 agonists like Eli Lilly's Orforglipron,

Tirzepatide, and Retatrutide, which have demonstrated substantial weight loss

benefits in clinical trials.



| N DEPTH

Key Findings

Viking Therapeutics has advanced its oral dual GLP-1/GIP receptor agonist, VK2735, into
a Phase 2 clinical trial known as "VENTURE-Oral" for the treatment of obesity, initiated in
early 2025. This development positions VK2735 as a potential disruptor in a market
dominated by injectable GLP-1/GIP agonists, offering the significant advantage of oral

administration.

Technical / Clinical Details

e Mechanism of Action: VK2735 functions as a dual agonist for both glucagon-like
peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) receptors.
These receptors are crucial regulators of glucose homeostasis and appetite.
Simultaneous activation of both pathways is expected to yield synergistic effects,

leading to substantial weight loss and improved metabolic health.

e VENTURE-Oral Study: The Phase 2 VENTURE-Oral trial is designed to evaluate the
efficacy, safety, and tolerability of the oral formulation of VK2735 in adult patients
with obesity. Oral peptide delivery presents significant challenges, primarily due to
enzymatic degradation in the gastrointestinal tract and low absorption rates. The

outcomes of this trial will be pivotal in determining VK2735's competitive standing.

e Competitive Landscape: VK2735 enters a highly competitive arena with other
prominent GLP-1-related agonists in advanced clinical development, including Eli
Lilly's oral GLP-1 Orforglipron, the dual GLP-1/GIP agonist Tirzepatide, and the triple
GLP-1/GIP/Glucagon agonist Retatrutide. These agents have shown impressive weight
loss in large-scale clinical trials, with Retatrutide, for instance, reporting up to a 24%
weight reduction in Phase 2 studies. This sets a high bar for VK2735 to demonstrate

comparable efficacy.



Background & Context

Obesity remains a global health crisis, significantly increasing the risk of numerous
comorbidities such as cardiovascular disease, type 2 diabetes, and certain cancers. GLP-1
receptor agonists have revolutionized obesity management due to their potent effects
on weight reduction and metabolic improvement. However, most currently available
therapies are injectables, posing challenges for patient convenience and long-term
adherence. The development of orally administered GLP-1-related agonists, therefore,

addresses a substantial unmet need in the market.

Developing oral peptides requires overcoming significant physiological barriers,
including proteolytic degradation by digestive enzymes and poor membrane

permeability, necessitating advanced drug delivery technologies.

Strategic Significance & Outlook

The results from the VENTURE-Oral trial will profoundly influence Viking Therapeutics'
future development strategy. Should VK2735 demonstrate a favorable safety profile and
significant weight loss, it could emerge as a compelling new oral option in the obesity
treatment landscape. The fierce competition in oral peptide therapeutics underscores the
importance of VK2735's progress as a key indicator of innovation and market dynamics

in this rapidly evolving field.

Source: #

Collected: September 04, 2026 | Automated Research System (Gemini API)



#03 Widespread GLP-1 Agonist Use Reduces US Adult
Obesity Rate by 2% (2022-2025); WHO Recognizes
Obesity as Chronic Disease

Published September 03, 2026 LinkedIn  USA

b Y
Ay b y .‘

| overview

Widespread adoption of GLP-1 receptor agonists (Ozempic, Wegovy, Mounjaro,
Zepbound) has correlated with a 2% reduction in the US adult obesity rate between
2022 and 2025. This impact is reinforced by ongoing Phase 2 trials for oral GLP-1
analogues and the World Health Organization's new guidelines officially recognizing
obesity as a chronic disease. The convergence of therapeutic efficacy and policy shifts

marks a new era in obesity management.



| N DEPTH

Key Findings

The extensive adoption of GLP-1 receptor agonists, including drugs like Ozempic,
Wegovy, Mounjaro, and Zepbound, has been linked to a transformative 2% reduction in
the adult obesity rate in the United States between 2022 and 2025. This data
underscores the profound clinical efficacy and successful market penetration of these

pharmaceutical interventions in obesity management.

Technical / Clinical Details

¢ Impact of GLP-1 Agonists: GLP-1 receptor agonists such as semaglutide (Ozempic,
Wegovy) and tirzepatide (Mounjaro, Zepbound) promote weight loss primarily by
suppressing appetite and enhancing satiety. Initially developed for type 2 diabetes,
their potent weight-reducing effects led to widespread approval and use for obesity.
These drugs mimic the action of natural incretin hormones, regulating blood sugar

and energy balance.

e Advancements in Oral GLP-1 Analogues: While most current GLP-1 agonists are
injectables, several oral GLP-1 analogues are now in Phase 2 clinical trials. The
development of these oral formulations is expected to significantly improve patient
convenience and adherence, potentially driving further market expansion and

reductions in obesity prevalence.

e WHO's New Guidelines: The World Health Organization (WHO) has issued new
guidelines formally recognizing obesity as a "complex, chronic disease." This
reclassification elevates obesity beyond a lifestyle condition, emphasizing its
requirement for long-term medical management and encouraging more

comprehensive prevention and treatment strategies globally.

Background & Context

Obesity is a global epidemic, exacerbating the risk of severe health issues including
cardiovascular disease, stroke, certain cancers, and diabetes. Traditional interventions like
diet and exercise often yield insufficient results for many patients, creating a high
demand for effective pharmacological solutions. The advent of GLP-1 receptor agonists
has dramatically shifted the treatment paradigm, offering new hope for patients seeking

alternatives to bariatric surgery.



The reported 2% decrease in the US obesity rate highlights the significant public health
impact these drugs can have. The WHO's reclassification of obesity could encourage
governments and healthcare systems to increase investment in obesity treatment and

expand insurance coverage, further accelerating adoption.

Strategic Significance & Outlook

Continued proliferation of GLP-1 receptor agonists, particularly with the introduction of
more convenient oral formulations, is poised to further expand the global obesity
treatment market. The increased accessibility of oral medications could allow broader
patient populations to access treatment, significantly contributing to the alleviation of
the burden of obesity-related diseases. The WHQO's designation as a chronic disease
enhances the societal acceptance of obesity treatment, accelerating the development of
long-term care models. This not only represents a substantial growth opportunity for the
pharmaceutical industry but also a critical step towards global public health

improvement.

Source: #
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#04 Chemoenzymatic Ligation Offers Scalable Solution
to Nucleic Acid Therapeutics Manufacturing
Bottlenecks, Surpassing Solid-Phase Synthesis Limits

Published August 31, 2026  The Medicine Maker  Unknown

| overview

A new chemoenzymatic ligation technology is emerging as a scalable solution to the
manufacturing bottlenecks in nucleic acid therapeutics, such as siRNA and mRNA.
This approach efficiently assembles oligonucleotides from shorter, cleaner fragments,
overcoming the inherent limitations of traditional solid-phase oligonucleotide
synthesis (SPOS) in large-scale production. This innovation promises to accelerate
drug development and significantly reduce production costs for nucleic acid-based

medicines.
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Key Findings

Chemoenzymatic ligation technology has emerged as a promising solution to overcome
the inherent scalability limitations of solid-phase oligonucleotide synthesis (SPOS) in the
manufacturing of nucleic acid therapeutics, including siRNAs and mRNAs. This novel
approach enables the efficient assembly of long oligonucleotides from shorter, purer
fragments, effectively addressing the production bottlenecks encountered when

targeting large patient populations.

Technical / Clinical Details

¢ Limitations of Solid-Phase Oligonucleotide Synthesis (SPOS): Traditional SPOS
involves the stepwise addition of individual nucleotides on a solid support. As
oligonucleotide length increases, the coupling efficiency decreases, leading to a rise
in impurities and increased complexity in purification processes. This scalability issue
becomes particularly acute for applications demanding vast quantities of high-quality
oligonucleotides, such as mRNA vaccines or therapeutics for widespread genetic

disorders.

e Chemoenzymatic Ligation: This innovative method involves the enzymatic (e.g.,
using ligases) and chemical assembly of short, high-purity oligonucleotide fragments
into target long-chain oligonucleotides. Compared to SPOS, chemoenzymatic ligation
offers higher step efficiencies and produces fewer byproducts, simplifying purification
and improving overall yield and purity. This translates into potential reductions in

manufacturing costs and accelerated production timelines.

e Enhanced Scalability: The fragment-based synthesis strategy allows for the
independent optimization and large-scale production of individual fragments,
offering flexibility in scaling up the final long-chain oligonucleotide synthesis. This
adaptability is highly advantageous for the commercialization of nucleic acid
therapeutics targeting diverse patient populations, from rare diseases to common

conditions.



Background & Context

Nucleic acid therapeutics represent a groundbreaking class of medicines designed to
treat or prevent diseases at the genetic level, encompassing siRNAs, antisense
oligonucleotides (ASOs), aptamers, and mRNA vaccines. However, their manufacturing
has consistently presented challenges due to the chemical complexity and stringent
purity requirements. The rapid demand for mRNA vaccines during the COVID-19
pandemic starkly highlighted the global need for more scalable and efficient production

methods.

New manufacturing technologies like chemoenzymatic ligation are crucial for enhancing
the commercial viability of nucleic acid drugs, enabling these innovative therapies to

reach a broader patient base.

Strategic Significance & Outlook

Further optimization and industrial-scale implementation of chemoenzymatic ligation
technology are expected to significantly accelerate the growth of the nucleic acid
therapeutics sector. Reductions in manufacturing costs and stabilization of supply chains
will help mitigate the high cost of nucleic acid therapies, fostering greater market
penetration. This technology is poised to become a critical foundation for realizing the
full potential of nucleic acid medicines across various applications, from personalized

medicine to large-scale vaccination programs.
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#05 Nanotechnology Overcomes Drug Delivery
Challenges: Liposomes & Polymeric Nanoparticles
Enhance Drug Solubility and Targeted Delivery

Published August 31, 2026  Scientific Review  Unknown

| overview

A recent review highlights nanotechnology's transformative role in overcoming
traditional drug delivery challenges, such as poor solubility and non-specific
distribution. Diverse nanocarriers, including liposomes and polymeric nanoparticles,
significantly enhance drug solubility and enable precise targeted delivery to disease
sites. However, critical challenges related to nanoparticle toxicity, manufacturing
complexity, and clinical translation remain, emphasizing the need for robust

validation and scalable production processes.
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Key Findings

A recent comprehensive review has underscored the revolutionary role of
nanotechnology in modern healthcare, particularly in drug delivery systems (DDS), by
effectively surmounting fundamental limitations of conventional drug administration,
such as low solubility and non-specific biodistribution. The strategic deployment of
various nanocarriers, including liposomes and polymeric nanoparticles, dramatically

improves drug solubility and facilitates precise, targeted delivery to pathological sites.

Technical / Clinical Details

o Versatility of Nanocarriers: Liposomes, characterized by their biocompatible lipid
bilayer structures, can encapsulate both hydrophilic and hydrophobic drugs. This dual
capability enhances drug solubility, improves stability in systemic circulation, and
enables targeted delivery to specific cells. Polymeric nanoparticles, often composed of
biodegradable polymers, offer controlled drug release profiles and can be readily
engineered for target specificity through modifications in size, surface charge, and

ligand attachment.

¢ Enhanced Solubility and Targeted Delivery: By encapsulating drugs at the
nanoscale, nanoparticles dramatically increase the bioavailability of poorly soluble
compounds. Furthermore, they facilitate targeted delivery through both passive
mechanisms (e.g., the Enhanced Permeation and Retention, or EPR effect, in tumors)
and active targeting, where specific ligands on the nanoparticle surface bind to
receptors on diseased cells. This precision minimizes off-target effects and reduces

systemic toxicity.

e Persistent Challenges: Despite their promise, significant challenges persist, including
potential nanoparticle toxicity (e.g., accumulation, immunogenicity), the inherent
complexity of manufacturing processes, and the difficulties in scaling from laboratory
bench to clinical production. Developing technologies for mass production of

nanoparticles with consistent size and stability is crucial for future commercialization.



Background & Context

Conventional small-molecule drugs and biologics often face limitations such as in vivo
instability, low bioavailability, and off-target side effects. These issues have historically
hindered the maximization of therapeutic efficacy and increased patient burden.
Nanomedicine has emerged as a highly promising approach to overcome these barriers,
leading to intensive research over the past several decades aimed at unlocking the full

potential of therapeutic agents.

Nanotechnology is particularly anticipated for broad applications across various medical
fields, including cancer therapy, infectious disease treatment, and regenerative medicine.
The growing number of FDA-approved nanomedicines reflects increasing investment

and interest in this transformative domain.

Strategic Significance & Outlook

Advancements in nanotechnology are indispensable for realizing personalized medicine
and developing new treatments for intractable diseases. Future efforts must focus on
optimizing nanoparticle biocompatibility, enhancing safety profiles, and establishing
low-cost, high-quality manufacturing techniques capable of producing nanomedicines at
scale. Through rigorous validation processes and close collaboration with regulatory
bodies, nanotechnology is poised to become a cornerstone of modern medicine,

shaping its future trajectory.
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#06 University of Virginia Pioneers Focused Ultrasound
for Temporary Blood-Brain Barrier Opening, Redefining
Drug Size Impact on Delivery

Published September 02, 2026  Physics World  USA

| overview

Researchers at the University of Virginia have developed a pioneering method using
focused ultrasound (FUS) to temporarily open the blood-brain barrier (BBB) for drug
delivery to the brain. Utilizing MRI physics, their study challenges the "smaller is
better" assumption by investigating how drug size impacts FUS-mediated delivery,
offering new insights for optimizing drug design. This technique involves injecting
gas-filled microbubbles and using FUS to induce their oscillation, creating transient

gaps in the BBB.
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Key Findings

Researchers at the University of Virginia have demonstrated the potential of focused
ultrasound (FUS) as an innovative method to temporarily open the blood-brain barrier
(BBB) and facilitate drug delivery to the brain, addressing a long-standing challenge in
neuroscience. Their work, employing advanced MRI physics, meticulously investigated
how drug size influences FUS-mediated delivery, providing crucial insights that challenge

the conventional wisdom that "smaller drugs are better" for brain penetration.

Technical / Clinical Details

e The Blood-Brain Barrier Challenge: The BBB serves as a crucial physiological barrier
protecting the brain from harmful substances in circulating blood. However, it
concurrently obstructs many therapeutic agents from reaching the brain, making drug
development for CNS disorders like Alzheimer's, Parkinson's, and brain tumors

exceptionally difficult.

e FUS-Mediated BBB Opening: The technique begins with the intravenous injection of
gas-filled microbubbles into the patient. Subsequently, focused ultrasound waves are
externally directed through the skull to specific regions of the brain. The ultrasound
energy causes the microbubbles to undergo localized expansion and contraction, a
phenomenon known as cavitation. This cavitation creates transient, microscopic gaps
in the tight junctions between the endothelial cells that form the BBB. These gaps
typically close within a few hours, allowing therapeutic agents to perfuse into the

brain tissue.

¢ Re-evaluating Drug Size Impact: The University of Virginia team utilized
sophisticated MRI physics and imaging techniques to track the behavior of drugs as
they traversed the opened BBB in real-time. Their findings suggest that drugs within a
specific size range might exhibit optimal delivery efficiency, indicating that simply
being smaller is not always superior. This discovery opens new avenues for optimizing

drug design strategies for FUS-enabled drug delivery systems.



Background & Context

Central Nervous System (CNS) disorders often suffer from limited therapeutic options,
with the BBB being a primary impediment to drug efficacy. FUS has gained significant
attention as a non-invasive technology for BBB opening due to its ability to create

localized and temporary openings, potentially reducing the risks associated with more
invasive delivery methods. This technology holds immense promise for expanding the

pipeline of treatments for a wide array of brain diseases.

Strategic Significance & Outlook

The FUS-mediated BBB opening technology holds transformative potential for delivering
therapeutics for various CNS disorders, including Alzheimer's disease, Parkinson's
disease, brain tumors, and epilepsy. Further research into optimizing drug size and FUS
parameters will accelerate the clinical translation of this technology. In the future, FUS
may enable precise, personalized drug delivery tailored to individual patient pathologies,

marking a significant advancement in targeted brain therapeutics.
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#07 Clinical Landscape of Targeted Protein Degradation
Explored, Molecular Glues Show Faster Progress with
Nanomedicine Delivery Strategies

Published September 03, 2026 MDPI  Unknown

| overview

A new review analyzes the clinical landscape of targeted protein degradation (TPD),
focusing on PROTACs and molecular glue degraders, noting that the smaller
molecular size of molecular glues may enable faster clinical progression. The review
highlights the prevalence of small-molecule degraders in clinical stages and
addresses the limitations of PROTACs due to their size, polarity, and pharmacokinetic
variability. It underscores the critical need for novel nanomedicine approaches to

enhance degrader delivery and clinical translation.
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Key Findings

A recent review comprehensively analyzed the clinical development landscape of
targeted protein degradation (TPD), emphasizing PROTACs (Proteolysis-targeting
chimeras) and molecular glue degraders. The review suggests that molecular glue
degraders, owing to their comparatively smaller molecular size, may exhibit faster
progression in clinical development. It highlights the prevalent small-molecule nature of
most clinical-stage degraders and points out the clinical translation limitations faced by
PROTACs due to their size, polarity, and pharmacokinetic variability, underscoring the

vital role of nanomedicine in enhancing degrader delivery.

Technical / Clinical Details

¢ Mechanism of Targeted Protein Degradation (TPD): TPD represents a novel
therapeutic modality that harnesses the E3 ubiquitin ligase system to selectively
ubiquitinate and subsequently degrade disease-associated proteins via the
proteasome. PROTACs are bivalent molecules designed to simultaneously bind a
target protein and an E3 ligase, inducing their proximity. In contrast, molecular glue
degraders are single molecules that induce a novel interaction between a target

protein and an E3 ligase.

e Advantages and Progression of Molecular Glue Degraders: The review notes that
the majority of degraders currently in clinical stages are small molecules. Molecular
glue degraders, being smaller than PROTACs, tend to exhibit more favorable
pharmacokinetic properties and improved cellular permeability, which are conducive

to faster clinical development, particularly for oral formulations.

¢ Challenges with PROTACs: PROTACs often face challenges related to their larger
molecular size and higher polarity, which can result in poor oral absorption and
limited cellular permeability, thereby restricting their clinical translation. The variability
in these physicochemical properties accentuates the need for sophisticated drug

delivery systems (DDS).



¢ Potential of Nanomedicine Delivery: To overcome these challenges, nanomedicine
approaches are being explored for degrader delivery. Nanocarriers such as
nanoparticles, liposomes, and polymeric micelles can enhance degrader solubility,
improve in vivo stability, and enable specific delivery to target tissues, thereby

maximizing therapeutic efficacy and minimizing off-target side effects.

Background & Context

Traditional inhibitor-based drug discovery requires binding to the active site of proteins,
yet many disease-relevant proteins have been deemed "undruggable.” TPD technology
offers a revolutionary alternative by inducing protein degradation rather than merely
inhibiting activity, thereby enabling therapeutic intervention against a broader range of
targets. This field is rapidly evolving, with broad applications anticipated across

oncology, autoimmune diseases, and neurodegenerative disorders.

Strategic Significance & Outlook

The rapid clinical progression of molecular glue degraders is likely to drive the overall
growth of the TPD market. Concurrently, unlocking the full potential of PROTACs
necessitates the development of advanced drug delivery technologies utilizing
nanomedicine. Future efforts will focus on creating novel nanocarrier systems that
balance target specificity with biocompatibility, accelerating the clinical translation of
degraders and contributing to the provision of more effective and safer therapeutic

options.
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#08 Oral Absorption of Therapeutic Peptides Remains
Below 1%, MDPI Review Identifies Enzymatic
Degradation, pH, Microbiota as Key Barriers

Published September 04, 2026 MDPI  Unknown

| overview

A new MDPI review provides a comprehensive analysis of the complex physiological
determinants influencing the oral absorption of therapeutic peptides. It confirms that
the bioavailability of oral peptides typically remains below 1%, primarily due to
enzymatic degradation, pH effects, gastrointestinal motility, gut microbiota, and tight
junctions acting as major barriers. The review also notes that these barriers
paradoxically present limited opportunities for peptide uptake, offering new insights

for designing oral peptide drug delivery systems.
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Key Findings

A recent review published by MDPI offers an in-depth analysis of the complex

physiological determinants that govern the oral absorption of therapeutic peptides. The

review reaffirms the long-standing challenge of extremely low oral peptide

bioavailability, typically less than 1%, clearly identifying enzymatic degradation, pH

effects, gastrointestinal motility, the gut microbiota, and intercellular tight junctions as

primary barriers inhibiting peptide uptake.

Technical / Clinical Details

¢ Low Bioavailability: The oral absorption of therapeutic peptides is severely limited,

resulting in very low bioavailability, primarily due to their proteinaceous nature and

instability within the harsh gastrointestinal environment. This instability is a key

reason why injectable formulations remain predominant.

e Primary Physiological Barriers:

(¢]

Enzymatic Degradation: Proteases present in the stomach and small intestine
(e.g., pepsin, trypsin) readily cleave peptide bonds, leading to the loss of

therapeutic activity.

pH Effects: The highly acidic environment of the stomach and fluctuating pH
levels in the intestine can affect peptide stability and conformation, accelerating

degradation.

Motility: Peristaltic movements in the gastrointestinal tract reduce the residence

time of drugs at absorption sites, decreasing absorption efficiency.

Microbiota: The gut microbiome can also contribute to drug degradation by

producing peptide-degrading enzymes.

Tight Junctions: Tight junctions between intestinal epithelial cells severely restrict

paracellular permeation of larger molecules like peptides.

¢ Limited Absorption Opportunities: Intriguingly, the review also highlights that

these formidable barriers simultaneously present limited opportunities for peptide

uptake under specific conditions, such as transport via specific transporters or

transient opening of tight junctions by permeation enhancers.



Background & Context

Peptides are an attractive therapeutic modality due to their high target specificity, low
toxicity, and potent efficacy. However, the formidable challenges of oral administration
have been a significant impediment to their broader clinical application and market
expansion. For improved patient convenience and adherence, the development of oral
peptide formulations has long been considered a "holy grail" in the pharmaceutical
industry. This review provides fundamental understanding essential for advancing oral

delivery technologies.

This research is particularly crucial for fields like diabetes treatment, where there is a

strong demand to transition from injectable to oral GLP-1 receptor agonists.

Strategic Significance & Outlook

The mechanisms elucidated in this review provide a critical foundation for designing
novel drug delivery strategies for oral peptide formulations. Future technological
developments, such as co-administration with protease inhibitors, pH-stabilized
formulations, permeation enhancers, or encapsulation within nanocarriers, will be key to
improving oral peptide bioavailability. Ultimately, these advancements are expected to
enable more peptide-based medicines to be taken orally rather than via injection,

significantly enhancing patient quality of life and expanding therapeutic access.
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#09 Oligonucleotide Drug Delivery Shifts Beyond Liver-
Targeting to Tissue-Specific Approaches for Muscle and
CNS

Published September 03, 2026  GlobeNewswire  Unknown

| overview

Oligonucleotide drug delivery is evolving significantly, moving from traditional liver-
targeted strategies to tissue-specific approaches for extrahepatic organs like muscle
and the central nervous system (CNS). While GalNAc conjugates efficiently target liver
asialoglycoprotein receptors, systemic delivery to other organs presents unique
challenges due to varying receptor expression and cellular uptake mechanisms.
Success in this expanding field will favor companies capable of integrating deep
target biology understanding with advanced molecular design, analytical methods,

and scalable manufacturing.
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Key Findings

Oligonucleotide drug delivery is undergoing a significant paradigm shift, transitioning
from primarily liver-targeted strategies to highly tissue-specific approaches for
extrahepatic organs, including muscle and the central nervous system (CNS). This
evolution broadens the applicability of oligonucleotide therapeutics to a wider array of

diseases and is driving innovation in advanced drug delivery technologies.

Technical / Clinical Details

¢ Traditional Liver Targeting: Many successful oligonucleotide therapeutics have
leveraged N-acetylgalactosamine (GalNAc) conjugates to specifically target
asialoglycoprotein receptors (ASGPR) on hepatocytes. This approach has proven
highly effective for treating liver diseases or conditions involving disease-associated

proteins produced in the liver.

e Expansion to Extrahepatic Organs: Recent advancements in delivery technologies
beyond GalNAc conjugates have enabled oligonucleotides, such as antisense
oligonucleotides (ASOs) and siRNAs, to be delivered to various extrahepatic organs.
This includes muscle (e.g., for Duchenne muscular dystrophy), the CNS (e.g., for spinal
muscular atrophy, Huntington's disease), and even the eye and kidney. This is
achieved through a deep understanding of specific receptor expression patterns and

cellular uptake mechanisms, followed by tailored molecular design.

¢ Challenges of Systemic Delivery: Systemic delivery to extrahepatic organs
introduces new complexities due to each organ's unique physiological characteristics,
such as vascular permeability, cell types, and metabolism. For instance, the blood-
brain barrier (BBB) rigorously restricts drug entry into the CNS. Overcoming these
challenges necessitates extensive R&D in diverse drug delivery technologies,
including lipid nanoparticles (LNPs), exosomes, polymer conjugates, or physical

delivery methods (e.g., focused ultrasound).

e Keys to Success: The article emphasizes that companies poised for success in this
evolving field will be those capable of integrating a profound understanding of target
biology, sophisticated molecular design, precise analytical methodologies, and,

critically, scalable manufacturing capabilities.



Background & Context

Oligonucleotide drugs offer a revolutionary approach to treating diseases that are
difficult to address with conventional small molecules or antibodies, by directly targeting
gene expression. While the liver was initially the primary target, the growing unmet
medical need for extrahepatic diseases has made the development of organ-specific
delivery technologies an urgent priority. This technological advancement significantly
expands the scope of gene therapies and rare disease treatments, bringing personalized

medicine closer to reality.

Strategic Significance & Outlook

The expansion of oligonucleotide drug delivery to extrahepatic organs presents new
growth opportunities for the pharmaceutical industry. Future innovations in tissue-
specific delivery technologies, coupled with optimized manufacturing processes, will be
critical determinants of commercial success in this domain. This progression is expected
to open new avenues for treating intractable diseases, providing more patients with life-

saving and quality-of-life-improving therapeutic options.
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#10 Pin Therapeutics Unveils Oral CK1a Molecular Glue
Degrader PIN-5018 for Adenoid Cystic Carcinoma at
China TPD Forum, Phase 1 Underway Targeting FDA
Accelerated Approval

Published August 28, 2026  Korea Biomedical Review  South Korea

| overview

Pin Therapeutics presented PIN-5018, an oral CK1a-selective molecular glue degrader
for adenoid cystic carcinoma (ACC), derived from its proprietary PinMARS platform, at
the China Targeted Protein Degradation (TPD) forum. PIN-5018 is currently in a Phase
1 clinical trial in South Korea, involving 16 patients. The company aims for US FDA
accelerated approval for PIN-5018 and plans to meet with the FDA later this year to

discuss its clinical development strategy.
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Key Findings

Pin Therapeutics publicly presented PIN-5018, an oral CK1a-selective molecular glue
degrader targeting adenoid cystic carcinoma (ACC), alongside its proprietary PinMARS
drug discovery platform, at a Targeted Protein Degradation (TPD) forum in China. PIN-
5018 is currently undergoing a Phase 1 clinical trial in South Korea with 16 patients, and

the company is pursuing US FDA accelerated approval for the compound.

Technical / Clinical Details

e PIN-5018 Profile: PIN-5018 is a molecular glue degrader specifically designed to
target Casein Kinase 1 alpha (CK1a). CK1atis a protein crucial for the proliferation and
survival of cancer cells, and its induced degradation is expected to exert potent anti-
tumor effects. Being an orally administered agent, PIN-5018 offers enhanced patient

convenience and compliance.

e PinMARS Platform: Pin Therapeutics' unique PinMARS (Pin Molecular-glue for Anti-
cancer RNA Stabilization) platform is a robust technology facilitating the efficient
discovery and development of molecular glue degraders. This platform enables the
identification of novel E3 ubiquitin ligase recruiters and distinct protein degradation

mechanisms, allowing for the targeting of previously "undruggable" proteins.

¢ Clinical Trial Status: PIN-5018 is, currently, in a Phase 1 dose-escalation clinical trial
in South Korea, enrolling 16 patients with adenoid cystic carcinoma (ACC). The trial
assesses PIN-5018's safety, tolerability, pharmacokinetics, and preliminary anti-tumor
activity. ACC is a rare and often recalcitrant cancer with limited effective treatment

options, making the potential success of PIN-5018 highly significant.

e Path to US FDA Accelerated Approval: Pin Therapeutics is actively pursuing
accelerated approval from the US FDA for PIN-5018. The company is scheduled to
engage with the FDA later this year to discuss its comprehensive clinical development

strategy, particularly the design of its upcoming Phase 2 and Phase 3 trials in ACC.



Background & Context

Targeted Protein Degradation (TPD) technology has rapidly gained attention as an
innovative approach in cancer therapy. Unlike traditional inhibitors that merely block
protein activity, TPD facilitates the complete removal of disease-associated proteins,
promising more potent and durable therapeutic effects. Molecular glue degraders, with
their generally smaller molecular size compared to PROTACs, may offer advantages in

oral bioavailability, intensifying competition in this burgeoning field.

Adenoid cystic carcinoma (ACC) is a rare cancer that can originate in various sites,
including salivary glands, mammary glands, and the trachea. Advanced ACC typically

carries a poor prognosis, creating a high unmet need for novel therapeutic interventions.

Strategic Significance & Outlook

The results of PIN-5018's Phase 1 trial and the discussions with the FDA are critically
important for the future of Pin Therapeutics' TPD pipeline. Should positive data emerge
and a clear development pathway with the FDA be established, PIN-5018 could represent
a groundbreaking first-in-class oral molecular glue degrader for ACC patients. This
advancement would demonstrate the potential of TPD technology to provide effective
solutions for rare, intractable cancers, accelerating molecular glue degrader development

across the industry.

Source: https://www.koreabiomed.com/news/articleView.html?idxno=32963
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#11 Samsung Biologics to Acquire PolyPeptide Group
for $1.8B, Expanding CDMO Capabilities into Peptide
Therapeutics with $2.2B Capital Raise

Published August 28, 2026  Endpoints News  South Korea

| overview

Samsung Biologics announced a capital raise of nearly $2.2 billion to fund its long-
term growth strategy, including the acquisition of PolyPeptide Group for $1.8 billion.
This acquisition will significantly expand Samsung's CDMO capabilities beyond
antibodies and ADCs to encompass peptide therapeutics, leveraging PolyPeptide's
global network of six cGMP facilities. The remaining funds will be allocated to the
expansion of its Bio Campus Il, further diversifying its contract manufacturing services

and bolstering its competitive edge in the biopharmaceutical market.
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Key Findings

Samsung Biologics has announced a substantial capital raise of approximately $2.2
billion, primarily to finance its strategic acquisition of PolyPeptide Group for $1.8 billion.
This landmark deal is set to dramatically expand Samsung's Contract Development and
Manufacturing Organization (CDMO) capabilities, extending its service offerings beyond
traditional antibodies and antibody-drug conjugates (ADCs) into the burgeoning field of
peptide therapeutics.

Technical / Clinical Details

¢ Business Diversification: Samsung Biologics is a prominent player in the
biopharmaceutical CDMO market, but this acquisition will mark its entry into the
peptide therapeutics modality. Peptides represent a high-growth area, with significant

applications in obesity treatments (e.g., GLP-1 agonists), oncology, and rare diseases.

e Strengthened Manufacturing Network: PolyPeptide Group boasts a global network
of six Current Good Manufacturing Practice (cGMP)-compliant facilities, specializing in
peptide manufacturing. This acquisition instantaneously grants Samsung Biologics
top-tier capabilities and a global footprint in peptide production, enabling it to offer

more comprehensive CDMO services to its clients.

¢ Fund Allocation: Of the approximately $2.2 billion raised, $1.8 billion will be
dedicated to the acquisition of PolyPeptide Group. The remaining funds are
earmarked for the expansion of Samsung's existing Bio Campus I, indicating a
simultaneous intent to enhance capabilities in its established biopharmaceutical

operations, such as antibody production.

Background & Context

The biopharmaceutical market is undergoing rapid expansion driven by the emergence
of diverse therapeutic modalities, with peptide therapeutics gaining significant attention
for their specificity and efficacy. The CDMO sector is indispensable in supporting the
development and manufacturing of these complex drugs, where comprehensive service

offerings are crucial for competitive advantage.



Samsung Biologics' acquisition represents a strategic move to differentiate its services
from competitors and cater to a broader spectrum of client needs. This indicates a clear

ambition to establish itself as a "one-stop shop" for biopharmaceutical manufacturing.

Strategic Significance & Outlook

The acquisition of PolyPeptide Group is a transformative transaction for Samsung
Biologics, achieving both portfolio diversification and a significant expansion of its global
manufacturing footprint. This move will secure new revenue streams in the high-growth
peptide therapeutics market and is expected to create synergies with its existing
antibody and ADC businesses. This action will likely accelerate the trend of M&A activity
within the CDMO industry and the pursuit of more integrated service offerings.
Ultimately, patients are expected to benefit from the faster market introduction of a

wider range of therapeutic options.
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#12 Structure Therapeutics’' Oral GLP-1 Aleniglipron
Achieves 16.3% Weight Reduction in Phase 2, Advances
to Phase 3 Amidst Robust Obesity Pipeline

Published September 02, 2026  Becker's Hospital Review  Unknown

(‘ :

| overview

A pipeline update on 13 experimental weight-loss drugs highlights Structure
Therapeutics' oral GLP-1 agent, Aleniglipron, which demonstrated a remarkable 16.3%
placebo-adjusted weight reduction in its Phase 2 trial and is now advancing to Phase
3. Separately, Novo Nordisk's oral and injectable dual GLP-1/amylin agonists and Eli
Lilly's triple agonist Retatrutide reported promising results in Phase 2 and Phase 3,
respectively, showcasing significant weight loss. These advancements indicate a
strong emergence of oral and multi-agonist therapies in the obesity treatment

market.
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Key Findings

Significant progress has been reported in the obesity therapeutic pipeline, with Structure
Therapeutics' oral GLP-1 drug, Aleniglipron, achieving a notable 16.3% placebo-adjusted
weight reduction in its Phase 2 clinical trial, securing its progression to Phase 3. This
marks a critical milestone in the development of innovative, orally administered

treatments for obesity.

Technical / Clinical Details

¢ Aleniglipron's Efficacy: Structure Therapeutics' Aleniglipron is an orally administered
GLP-1 receptor agonist, a key differentiator in a market predominantly featuring
injectables. In its Phase 2 study, participants experienced an average of 16.3% weight
loss compared to the placebo group. This figure is comparable to, or even exceeds,
the efficacy observed with some existing injectable GLP-1 receptor agonists,

underscoring its high potential as an oral agent.

¢ Novo Nordisk's Dual Agonists: Novo Nordisk is developing dual agonists targeting
both GLP-1 and amylin receptors, available in both oral and injectable forms. Phase 2
trials for these agents have also demonstrated promising weight loss benefits, with
expectations of superior efficacy compared to GLP-1 monotherapy. Amylin
contributes to weight management through mechanisms such as delayed gastric

emptying, enhanced satiety, and suppression of glucagon secretion.

e Eli Lilly's Retatrutide: Eli Lilly's Retatrutide, a triple agonist targeting GLP-1, GIP, and
glucagon receptors, has reported exceptionally high weight loss efficacy in its Phase 2
and Phase 3 trials. Previous reports indicate weight reductions exceeding 24% in
some cohorts, positioning it among the most potent obesity medications currently

under development.



Background & Context

Obesity represents a growing global public health crisis, contributing to a myriad of
serious comorbidities including cardiovascular disease, diabetes, and certain cancers.
While GLP-1 receptor agonists have shown revolutionary effects in weight reduction and
metabolic improvement, many patients are reluctant to use injectable formulations.
Consequently, the development of orally administered GLP-1-related agonists addresses

a significant unmet need in the market.

Multi-agonist therapies are anticipated to offer superior efficacy by acting on multiple
physiological pathways simultaneously, potentially transforming the standard of care for

obesity.

Strategic Significance & Outlook

Aleniglipron's advancement to Phase 3 suggests that oral GLP-1 drugs could rival the
efficacy of injectables, intensifying competition in the obesity treatment market. Coupled
with the progress of Novo Nordisk and Eli Lilly's multi-agonists, the range of obesity
treatment options is projected to dramatically expand in the coming years, enabling
more personalized therapeutic strategies. This is expected to lead to improved weight
management and reduced associated diseases for a broad patient population, delivering

substantial public health benefits.
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#13 FDA Approves Lisraya (Brepocitinib) as First Oral
JAK Inhibitor for Adult Dermatomyositis, Efficacy &
Safety Confirmed in Phase 3 Trial of 241 Patients

Published August 27, 2026 FDA  USA

| overview

The US FDA has approved Lisraya (brepocitinib) tablets as the first oral treatment for
adult dermatomyositis. Granted Orphan Drug and Priority Review designations, this
JAK pathway inhibitor effectively reduces inflammation in muscles and skin. Its
efficacy and safety were validated in a Phase 3 study involving 241 adult patients,
offering a groundbreaking oral therapeutic option for this rare and debilitating

disease.
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Key Findings

The U.S. Food and Drug Administration (FDA) has announced the approval of Lisraya
(generic name: brepocitinib) tablets, marking the first oral treatment specifically
indicated for adult dermatomyositis. This approval represents a significant breakthrough,
substantially expanding the therapeutic options for patients suffering from this rare and

debilitating autoimmune disease.

Technical / Clinical Details

e Mechanism of Action: Lisraya (brepocitinib) is an oral small-molecule inhibitor of the
Janus Kinase (JAK) pathway. The JAK pathway plays a crucial role in cytokine signaling
and acts as a central driver of inflammatory responses in autoimmune diseases. By
inhibiting the JAK pathway, Lisraya effectively suppresses the inflammatory processes

that lead to muscle and skin damage in dermatomyositis.

¢ Clinical Trial Results: The efficacy and safety of Lisraya were evaluated in a Phase 3
multicenter, placebo-controlled study involving 241 adult patients with
dermatomyositis. The trial demonstrated that patients in the Lisraya arm achieved a
statistically significant improvement in the primary endpoint, a measure of disease
activity score, compared to the placebo group. The safety profile was manageable,
with good tolerability observed even when compared to existing immunosuppressive

agents.

e Approval Pathway and Designations: Lisraya had previously received "Orphan
Drug" designation for dermatomyositis, recognizing its potential to treat a rare
disease. Furthermore, due to the high unmet medical need, it was granted "Priority

Review" designation, facilitating its expedited approval process.

Background & Context

Dermatomyositis is one of a group of autoimmune inflammatory muscle diseases
characterized by distinct skin rashes and muscle weakness. Severe cases can lead to
dysphagia, respiratory complications, and even interstitial lung disease, significantly
impairing patients' quality of life. Current treatments have primarily relied on
corticosteroids and other immunosuppressants, which often come with significant side

effects and challenges in long-term management.



The approval of the first oral therapy is expected to significantly enhance treatment
convenience for patients, leading to improved adherence and better long-term disease

control.

Strategic Significance & Outlook

The approval of Lisraya has the potential to transform the treatment paradigm for adult
dermatomyositis. As an oral medication, it offers greater ease of administration, which
should facilitate better patient adherence and improved long-term disease control. This
success could also accelerate the development of JAK inhibitors for other rare
autoimmune diseases. Moreover, brepocitinib's approval reaffirms the broad therapeutic
potential of JAK inhibitors and solidifies its position as a new treatment option in disease

areas with high unmet needs.

Source: https://www.fda.gov/news-events/press-announcements/fda-approves-first-oral-drug-indicated-

treat-dermatomyositis-adults
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#14 Nature Communications: Al-Powered RCDO
Framework Integrates Molecular Generation and
Experimental Feedback to Accelerate Drug Discovery

Published August 27, 2026  Nature Communications Unknown

| overview

A groundbreaking closed-loop reinforcement learning framework, Rapid Compound
Directed Optimization (RCDO), has been unveiled in a new Nature Communications
paper for drug discovery. RCDO seamlessly integrates Al-driven molecular generation
with experimental feedback, continuously refining its generative search based on
accumulated wet-lab data, including inactive compounds, unlike traditional open-
loop workflows. This innovative approach promises to significantly accelerate lead

compound optimization, reducing drug discovery timelines and costs.
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Key Findings

A pioneering closed-loop reinforcement learning framework for drug discovery, termed
Rapid Compound Directed Optimization (RCDO), has been introduced, demonstrating
the potential to dramatically accelerate lead compound optimization. RCDO distinctively
integrates Al-driven molecular generation with iterative experimental feedback from wet
labs, marking a significant departure from conventional open-loop drug discovery

workflows.

Technical / Clinical Details

¢ Introduction of Closed-Loop Reinforcement Learning: Traditional drug discovery
processes, often characterized by sequential Design-Make-Test (DMT) cycles, suffer
from slow feedback loops and inefficiencies between steps. RCDO transforms this into
a closed-loop system where Al-generated molecular candidates are rapidly
synthesized and evaluated. The resulting data (e.g., activity, physicochemical
properties) is fed back to the Al model in real-time. This continuous feedback loop
allows the Al model to "learn" and "optimize" its molecular generation strategies

autonomously.

e Data-Driven Molecular Generation: The RCDO framework leverages the entirety of
accumulated wet-lab data, including inactive compounds, to refine its generative
search. This implies that the system learns not only from positive outcomes (active
compounds) but also from negative outcomes (inactive compounds), leading to more
efficient and precise molecular design. The Al is trained to explore molecular
structures possessing specific pharmacological properties, such as target affinity and

selectivity, and to optimize its generation process.

e Rapid Optimization: By establishing this closed-loop system, RCDO can iterate
through DMT cycles in days rather than the traditional weeks or months. This drastic
reduction in optimization time allows pharmaceutical companies to evaluate a
significantly larger number of candidate compounds more rapidly, thereby

accelerating their drug development pipelines.



Background & Context

Drug discovery research is notoriously time-consuming, resource-intensive, and
characterized by extremely low success rates. The transition from lead compound
identification to preclinical development is often termed the "valley of death," where
many candidates fail. Advances in artificial intelligence and machine learning
technologies are increasingly seen as promising tools to streamline this process and

enhance success rates.

Al-driven platforms like RCDO hold the potential to reduce experimental waste in drug
discovery research and focus efforts on more promising molecular candidates, thereby

accelerating innovation.

Strategic Significance & Outlook

The practical implementation of the RCDO framework promises a substantial leap in
drug discovery efficiency and productivity, potentially enabling new therapeutics to
reach patients faster and at a lower cost. In the future, closed-loop reinforcement
learning systems like RCDO could fully automate the entire process from candidate
design and synthesis to optimization, leading to autonomous drug discovery. This stands
as a powerful example of how Al is poised to revolutionize the future of pharmaceutical

innovation.

Source: #
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#15 Generative Al & Quantum Computing Converge to

Revolutionize Inverse Design for Molecules and
Materials

Published September 01, 2026  SEMICON Taiwan  Taiwan

| overview

Generative Al is enabling a transformative "inverse design" approach, directly
generating molecular and material structures with desired properties, thereby
fundamentally reshaping drug discovery and materials science. This paradigm shift
dramatically accelerates the design process by deriving structures from targeted
functionalities. The integration with quantum computing promises unprecedented
precision in simulating complex quantum chemical interactions, pushing the

boundaries of what is possible in developing next-generation therapeutics and high-

performance materials.



| N DEPTH

Key Findings: Inverse Design with Generative Al

Generative Artificial Intelligence has fundamentally shifted the paradigm in drug
discovery and materials science by enabling an "inverse design" approach. This
breakthrough allows for the direct generation of molecular and material structures based
on desired functions and properties, rather than relying on iterative trial-and-error
processes. This capability is poised to accelerate the development of novel therapeutics

and advanced materials with unprecedented efficiency.

Technical & Clinical Details: Quantum Computing Integration

At the core of this inverse design approach is Al's ability to efficiently explore vast
chemical spaces and generate molecular structures that precisely match target
characteristics. For instance, Al can rapidly identify potent drug candidates for specific
disease targets or design high-performance materials with predefined physical attributes.
The integration of this technology with quantum computing is expected to exponentially
enhance its capabilities. Quantum computers, with their unparalleled parallel processing
power, can simulate complex quantum chemical interactions that are intractable for
classical computers. This enables Al to conduct more precise and predictive molecular
designs, accurately forecasting intricate properties such as drug behavior in biological
systems or the long-term stability of materials. This synergistic approach bypasses

traditional computational bottlenecks, leading to superior design outcomes.

Background & Context: Challenges in Traditional R&D

Traditional drug and material discovery processes have historically been slow, expensive,
and resource-intensive, often relying on expert intuition and laborious experimentation.
Scientists would synthesize molecules and evaluate their properties through extensive
screening, leading to notoriously low success rates. The vastness of chemical space
presented a significant bottleneck, particularly for designing molecules with novel
functions or materials meeting stringent performance requirements. Generative Al's
inverse design directly addresses this challenge, offering a highly efficient and target-
driven development pathway that contrasts sharply with the serendipitous discoveries of

the past.



Strategic Significance & Outlook: Accelerating Innovation and Market Entry

The convergence of generative Al and quantum computing is set to enable the rapid
development of more effective and safer drugs, including personalized medicines and
treatments for drug-resistant conditions. In materials science, it will facilitate the creation
of innovative, high-performance materials crucial for sectors like renewable energy,
electronics, and aerospace. This technology is expected to dramatically reduce research
and development costs, foster the creation of entirely new industries, and significantly
boost the competitiveness of existing ones. By providing a data-driven blueprint for
innovation, this fusion of technologies will redefine the frontiers of scientific and
technological advancement, bringing groundbreaking products to market faster than

ever before.

Source: https://semicontaiwan.org/en/node/20161
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| overview

Bispecific antibodies (bsAbs) and antibody-drug conjugates (bsADCs) are ushering in
a new era for colorectal cancer (CRC) treatment, offering solutions to challenges like
tumor heterogeneity and drug resistance. The bispecific HER2 ADC, JSKNOO03, has
shown promising anti-tumor activity and a favorable safety profile in HER2-positive
solid tumors. This innovative technology is poised to deliver more personalized and
effective therapeutic options, significantly improving clinical outcomes for CRC

patients.
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Background & Context

Colorectal cancer remains a leading cause of mortality worldwide, with existing therapies
facing challenges such as resistance and adverse effects. Innovative treatments like
bsADCs are being developed to address these limitations. This review provides a
comprehensive assessment of current treatment paradigms and how bsADCs can fill
existing gaps. The rapid evolution of bispecific technologies in oncology has garnered
substantial interest within the pharmaceutical industry, attracting significant investment

from multiple companies aiming to bring these next-generation therapies to market.

Key Findings

A review published in MDPI highlights significant advancements in bispecific antibodies
(bsAbs) and bispecific antibody-drug conjugates (bsADCs) for colorectal cancer (CRC)
treatment. Out of 16 approved bsAbs, 15 are utilized in cancer therapy. Notably,
JSKNOO3, a bispecific HER2 ADC, demonstrated promising anti-tumor activity and a
manageable safety profile in a Phase I/1l trial for HER2-positive solid tumors. BsADCs
offer a potential solution to overcome tumor heterogeneity and resistance associated

with single-target therapies.

Technical/Clinical Details

BsADCs are engineered to enhance specificity and potency against cancer cells by
simultaneously targeting two distinct antigens. The Phase I/II trial for JSKNOO3 observed
multiple responses across various HER2-positive solid tumor types, with an acceptable
safety profile. This approach enables more selective drug delivery to cancer cells,
maximizing tumor cell death while minimizing off-target toxicity. The review discusses
diverse linker, payload, and targeting strategies, detailing how bsADC technology is
evolving to meet disease-specific needs. The dual-targeting capability of bsADCs allows
for a broader therapeutic window and potentially superior efficacy compared to

conventional ADCs.



Strategic Significance & Outlook

BsADCs are poised to become an integral component of personalized medicine,
expanding therapeutic options, particularly for patients with refractory CRC. Future
research will focus on identifying optimal target combinations, improving drug delivery
efficiency, and evaluating long-term safety and efficacy. Larger-scale clinical trials will be
crucial to fully elucidate the potential of these therapies and ultimately contribute to

improved patient outcomes and prolonged survival in CRC.

Source: https://www.mdpi.com/2073-4468/15/5/80
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| overview

Nanomedicine and programmable proximity platforms are emerging as pivotal
solutions to the delivery challenges inherent in targeted protein degradation (TPD)
technologies. Degrader molecules like PROTACs often face pharmacokinetic hurdles
such as solubility and tissue selectivity; thus, nanoparticle-based systems are being
developed to enhance stability, circulation, and targeted delivery. This progress,
exemplified by successful clinical PROTACs for AR and ER in cancer treatment,

promises to significantly broaden TPD's clinical scope and therapeutic efficacy.



| N DEPTH

Background

Targeted Protein Degradation (TPD) has rapidly developed as a novel therapeutic
strategy for previously 'undruggable' targets in diseases like cancer and
neurodegenerative disorders. However, its unique pharmacokinetic profile, differing
significantly from traditional small molecules, necessitates innovative delivery
approaches. The combination with nanomedicine is a crucial step to overcome these
constraints and fully unlock the therapeutic potential of TPD degraders. The
pharmaceutical industry holds high expectations for the synergy between TPD and Drug
Delivery System (DDS) technologies, with extensive research and development underway

to translate these concepts into clinical reality.

Key Findings

A recent MDPI paper evaluates the progress of nanomedicine and programmable
proximity platforms in targeted protein degradation (TPD), highlighting their potential to
resolve critical delivery challenges for degraders in clinical applications. Degrading
agents such as PROTACs and molecular glues have historically faced pharmacokinetic
hurdles including poor solubility, limited permeability, and insufficient tissue selectivity
due to their inherent chemical properties. Nanoparticle-based delivery systems have
emerged as a promising solution to these issues, improving stability and targeted
delivery. Notably, androgen receptor (AR) and estrogen receptor (ER) degraders are
underscored as successful clinical PROTAC examples, demonstrating significant

therapeutic promise in prostate and breast cancer treatment.

Technical and Clinical Details

Nanomedicine significantly enhances drug stability, prolongs systemic circulation, and
enables specific delivery to target cells by encapsulating or surface-modifying degraders.
This advanced approach minimizes systemic exposure and consequently reduces off-
target effects, a common limitation of conventional therapies. For instance, PROTACs
incorporated into nanoparticles have demonstrated an improved ability to efficiently
cross cell membranes and reach intracellular protein targets. The clinical examples of AR
and ER degraders showcase the potential for more complete and sustained therapeutic
responses in hormone-sensitive cancers compared to traditional inhibitors, representing

a substantial advancement in treating these malignancies.



Strategic Significance and Outlook

The integration of nanomedicine and programmable proximity platforms opens new
frontiers in the TPD field, offering unprecedented opportunities for therapeutic
innovation. Future prospects include the development of more sophisticated nanocarrier
designs, the creation of highly precise cell and tissue-specific targeting mechanisms, and
further research aimed at enhancing degradation efficiency and safety in vivo. These
technological advancements are expected to accelerate the clinical success of TPD
degraders, paving the way for the development of innovative therapies for diseases with
previously limited treatment options, thereby transforming patient care and outcomes

globally.

Source: https://www.mdpi.com/1999-4923/18/9/1097
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| overview

Artificial intelligence and machine learning are revolutionizing pharmaceutical R&D
by integrating with advanced technologies like pharmacogenomics and organ-on-a-
chip systems. Al-designed drugs, such as Insilico Medicine's INS018_055, are now
progressing through clinical trials, with INS018_055 recently demonstrating favorable
safety and efficacy in a Phase 2 trial for idiopathic pulmonary fibrosis (IPF). This
convergence promises to significantly enhance the efficiency and success rates of

drug development, accelerating the delivery of novel therapies to patients.
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Background

Traditional drug discovery processes are notorious for being time-consuming, costly, and
having low success rates. The integration of Al with advanced pharmaceutical
technologies aims to address these challenges by providing more efficient and more
cost-effective development pathways. Investment in Al-powered drug discovery is
surging across the pharmaceutical industry, with companies like Insilico Medicine and
Exscientia leading the charge. This progress paves the way for faster delivery of more
effective therapies to patients, ultimately enhancing global health outcomes and

pharmaceutical innovation.

Key Findings

According to an MDPI review, artificial intelligence (Al) and machine learning (ML) are
accelerating drug discovery and development, transforming the pharmaceutical
landscape through integration with emerging technologies such as pharmacogenomics,
organ-on-a-chip systems, 3D bioprinting, and nanotechnology. Al has already
demonstrated promising results in predicting drug properties, patient stratification, and
clinical trial design. Notably, Al-designed drugs like Insilico Medicine's INS018_055 and
Exscientia's EXS21546 are progressing into clinical trials. Insilico Medicine's INS018_055,
in particular, has shown favorable safety and efficacy data in a Phase 2 clinical trial for
idiopathic pulmonary fibrosis (IPF), standing out as a concrete success story in Al-driven

drug discovery.

Technical/Clinical Details

Al excels at analyzing vast amounts of biological and chemical data to identify potential
drug candidates and predict their pharmacokinetic and pharmacodynamic properties,
enabling more efficient screening of promising compounds in shorter timelines
compared to conventional methods. Organ-on-a-chip systems and 3D bioprinting
integrate with Al to enhance the physiological relevance of in vitro models, thereby
improving clinical trial success rates. Nanotechnology facilitates targeted delivery of Al-
designed drugs, maximizing therapeutic effects while reducing off-target toxicities. The
Phase 2 trial for INS018_055 demonstrated stabilization or improvement in lung function

and good tolerability in IPF patients, a significant step forward for a challenging disease.



Strategic Outlook

The convergence of Al and emerging pharmaceutical technologies holds the potential to
redefine the future of drug discovery and development. Future prospects include further
refinement of Al models, integration with real-world data, and expanded application to
personalized medicine. As these technologies mature, the discovery of treatments for
more complex diseases is expected to accelerate, leading to dramatically improved
patient health outcomes. Ethical considerations and regulatory frameworks will also be
critical for the widespread adoption and responsible development of these

transformative technologies.

Source: https://www.mdpi.com/1422-0067/27/17/7864
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| overview

In August 2026, the U.S. FDA granted Fast Track designation to four novel oncology
drugs, significantly accelerating their development and review processes. These
include Erasca Inc.'s ERAS-0015 (pancreatic cancer), CSPC Pharmaceutical Group
Limited's SYS6090 (colorectal cancer), SOTIO Biotech's SOT106 (soft tissue sarcoma),
and Celltrion's CT-P73 (cervical cancer). This designation is a critical tool for promising
therapies addressing unmet medical needs, designed to expedite their path to

patients suffering from serious diseases.
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Key Findings

In August 2026, the U.S. Food and Drug Administration (FDA) granted Fast Track
designation to four novel oncology drug candidates, aiming to expedite their
development and review processes for serious cancer indications. The designated
therapies include Erasca Inc.'s pan-RAS molecular glue, ERAS-0015, for pancreatic cancer;
CSPC Pharmaceutical Group Limited's PD-1/IL-15 bispecific fusion protein, SYS6090, for
colorectal cancer; SOTIO Biotech's ADC, SOT106, for soft tissue sarcoma; and Celltrion's
tissue factor-targeting ADC, CT-P73, for cervical cancer. These designations represent
significant milestones for each company, potentially accelerating the delivery of these

critical treatments to patients with urgent medical needs.

Technical/Clinical Details

ERAS-0015 is a pan-RAS molecular glue targeting pancreatic cancer patients with RAS
gene mutations, exerting anti-tumor effects by inhibiting the RAS pathway. SYS6090, a
bispecific fusion protein targeting both PD-1 and IL-15, aims to enhance colorectal
cancer treatment through a dual approach of immune checkpoint inhibition and immune
stimulation. SOT106 is an antibody-drug conjugate designed to target specific antigens
on soft tissue sarcoma cells, delivering cytotoxic agents directly to tumors while reducing
systemic toxicity. CT-P73 is a tissue factor-targeting ADC that selectively delivers drugs

to cervical cancer cells to induce apoptosis.

Background & Context

The FDA's Fast Track designation program is designed to accelerate the development of
new drugs that treat serious conditions and have the potential to address unmet medical
needs. This designation provides benefits such as more frequent communication with
the FDA, potential eligibility for accelerated approval and priority review, and a
shortened time to market. In oncology, where the need for groundbreaking therapies is
particularly high, Fast Track status serves as a significant incentive for research and
development. Each targeted cancer is either characterized by limitations in existing
treatments or a poor prognosis, underscoring the pressing demand for new therapeutic

options.



Strategic Significance & Outlook

These Fast Track designated drugs are expected to accelerate clinical development,
potentially leading to earlier approvals and market entry. For example, ERAS-0015 holds
the potential to improve pancreatic cancer outcomes, while SYS6090, SOT106, and CT-
P73 could transform standard care in their respective disease areas. Through close
collaboration with the FDA, these therapeutic candidates are anticipated to progress
through clinical trials more efficiently, ultimately reaching patients sooner. The inclusion
of advanced modalities such as molecular glues, bispecific antibodies, and ADCs in the
Fast Track program underscores their position at the forefront of innovative drug

discovery and development.

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

august-2026
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| overview

A recent study published in the Journal for ImmunoTherapy of Cancer modeled how
the tumor immune microenvironment (TME) impedes the delivery and efficacy of
antibody-drug conjugates (ADCs) and bispecific antibodies, identifying novel
enhancement strategies. The research demonstrated that the HE-S2 ADC, a conjugate
of an anti-PD-L1 antibody and immunomodulator D18, exhibited superior anti-tumor
efficacy in vivo compared to its individual components. Crucially, the model suggests
that TME normalization strategies, such as increasing functional vascular density prior
to ADC administration, are vital for maximizing therapeutic outcomes and optimizing

future combination therapies.
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Background

Antibody-drug conjugates (ADCs) have revolutionized cancer treatment as targeted
therapeutics, yet their efficacy is frequently constrained by barriers within the tumor
immune microenvironment (TME). The TME, a complex network of cells, stroma, and
molecules surrounding tumor cells, can significantly impede drug penetration and
modulate immune responses. This research is pivotal for quantitatively understanding
TME dynamics and for formulating rational design strategies to enhance ADC
effectiveness. Within the pharmaceutical industry, overcoming TME resistance remains a
paramount objective for improving the clinical success rates of ADCs, which constitute a

substantial segment of oncology pipelines.

Key Findings

A pivotal study published in the Journal for ImmunoTherapy of Cancer introduces a
sophisticated mechanistic model that comprehensively elucidates how the tumor
immune microenvironment (TME) forms formidable barriers, impeding the effective
delivery and efficacy of antibody-drug conjugates (ADCs) and bispecific antibodies. This
model, simulating complex TME interactions, specifically highlights how physical and
biological obstructions — including abnormal tumor vasculature, elevated interstitial
pressure, and the proliferation of immunosuppressive cells — significantly diminish intra-

tumoral ADC penetration, binding, and internalization.

Crucially, the research identified novel strategies to overcome these challenges,
demonstrating that the HE-S2 ADC, a synergistic conjugate combining an anti-PD-L1
antibody with the bifunctional immunomodulator D18, exhibited markedly superior anti-
tumor efficacy in vivo compared to its individual components. The HE-S2 ADC is
engineered with a dual mechanism, addressing TME immunosuppression directly while

simultaneously boosting anti-tumor immune responses.



A key insight from the model underscores the paramount importance of TME
normalization strategies. The findings indicate that interventions aimed at increasing
functional vascular density within the tumor prior to ADC administration — potentially
through pro-angiogenic agents or other vascular-modulating therapies — are critical for
substantially improving intra-tumoral ADC delivery and maximizing therapeutic
outcomes. These insights are poised to profoundly impact the design and optimization
of future ADC and bispecific antibody therapies, guiding the development of more
effective combination treatments and accelerating the advancement of personalized

medicine.

Source: https://jitc.omj.com/content/14/9/e015357
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| overview

Bispecific T-cell Engager (BIiTE) therapy represents a significant breakthrough in
cancer treatment, now experiencing expanding adoption within community oncology
facilities across the United States. These innovative therapies uniquely harness a
patient's own T-cells to recognize and destroy cancer cells, offering crucial new
options, particularly for patients resistant to conventional treatments. This broader
accessibility signals a pivotal shift in cancer care, democratizing advanced

immunotherapies and promoting a new paradigm of accessible and potent treatment.
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Background

Cancer treatment has evolved significantly with targeted therapies and
immunotherapies, yet many patients still face treatment resistance and relapse. BiTE
therapy is positioned as a next-generation immunotherapy to address these unmet
medical needs. The expansion of these advanced treatments, previously confined largely
to academic medical centers, into community clinics substantially improves patient
access and contributes to equitable treatment outcomes. This broadens the potential for
BiTE therapies to benefit a wider patient population, democratizing access to cutting-

edge immunological treatments.

Key Findings

Bispecific T-cell engager (BiTE) therapy has marked a significant breakthrough in cancer
treatment, experiencing growing adoption in community oncology settings across the
United States. These innovative therapies offer new hope and treatment options,
particularly for patients with hematological malignancies like lymphoma and multiple
myeloma who have demonstrated resistance to conventional standard treatments or
have relapsed. BiTE therapy employs a unique mechanism that recruits the patient's own
T-cells to bind with cancer cells, thereby activating the immune system to more

effectively recognize and destroy malignant cells.

Technical/Clinical Details

BiTE antibodies are small proteins engineered to bind simultaneously to a specific
antigen on cancer cells (e.g., CD19, BCMA) and the CD3 receptor on T-cells. This dual
binding brings T-cells and cancer cells into close proximity, triggering T-cell activation
and a cytotoxic response, leading to the specific killing of cancer cells. Implementing
BiTE therapy in community oncology settings requires specialized expertise in patient
selection, managing side effects (particularly cytokine release syndrome (CRS) and
neurotoxicity), and adhering to stringent monitoring protocols. Despite these
complexities, the therapy's high efficacy and response rates, especially in

relapsed/refractory diseases, justify the investment in its broader adoption.



Strategic Significance & Outlook

The expansion of BiTE therapies into community oncology will profoundly impact cancer
care delivery models. As more BIiTE agents gain approval and research progresses into
new targets and diseases, their application scope is expected to widen further. Improved
side effect management protocols and enhanced education and training programs for
community facilities will be critical for future success. BiTE therapy is steadily establishing
its position as a powerful tool to improve the prognosis and quality of life for cancer

patients, ushering in a new era of accessible, potent immunotherapies.

Source: https://www.aoncology.com/2026/08/27/qa-implementing-bite-therapies-in-community-

oncology-settings/
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| overview

AbbVie has announced positive Phase 3 clinical trial results for etentamig, a second-
generation bispecific T-cell engager, in patients with relapsed/refractory multiple
myeloma (RRMM). Targeting BCMA and CD3, etentamig demonstrated significant
improvements in objective response rate (ORR) and progression-free survival (PFS)
alongside a favorable safety profile, notably with reduced rates of cytokine release
syndrome (CRS) and infections. Its potential for once-monthly, outpatient
administration marks a significant advancement in patient convenience and access to

advanced immunotherapies.
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Background

Multiple myeloma is a type of blood cancer, and new treatment options are continually
sought for patients with relapsed or refractory disease. While previous T-cell engagers
have been effective, they often required intensive management of severe side effects
such as cytokine release syndrome and neurotoxicity, often necessitating strict inpatient
monitoring. Etentamig'’s improved safety profile and simplified once-monthly dosing
regimen have the potential to significantly alter the RRMM treatment paradigm. This
represents a meaningful advancement in both reducing patient burden and optimizing

healthcare system resource utilization.

Key Findings

AbbVie announced positive results from a Phase 3 clinical trial for its bispecific T-cell
engager, etentamig, in patients with relapsed/refractory multiple myeloma (RRMM).
Etentamig met its primary endpoints, demonstrating improvements in both objective
response rate (ORR) and progression-free survival (PFS). This second-generation
bispecific T-cell engager, which targets B-cell maturation antigen (BCMA) and CD3, also
showed a favorable safety profile with lower rates of cytokine release syndrome (CRS)
and infections compared to previous T-cell engagers. These results represent a
significant step towards providing a new, safer, and more effective treatment option for
RRMM patients.

Etentamig is engineered to bind simultaneously to BCMA, highly expressed on multiple
myeloma cells, and CD3, expressed on immune effector T-cells. This dual targeting
mechanism brings T-cells into close proximity with tumor cells, inducing a cancer-
specific immune response. The Phase 3 trial evaluated etentamig on a once-monthly
dosing schedule, yielding data that suggests the treatment could be administered in
outpatient and community-based settings. This convenience is a critical factor for
improving patient quality of life and expanding access to care. The reduced incidence of
CRS and infections in its safety profile is a major advantage for clinicians managing this

potent therapy.



The positive Phase 3 results for etentamig pave the way for a regulatory submission, with
future discussions with regulatory authorities keenly anticipated. If approved, this drug
could become a groundbreaking therapeutic option for RRMM patients, particularly as
its outpatient administration potential would broaden access to advanced
immunotherapies for a larger population. Furthermore, the improved safety profile may
expand the applicability of BiTE therapies to other hematologic malignancies and solid
tumors. This advancement is expected to contribute substantially to improving long-

term patient prognosis and quality of life.

Source: https://www.fiercebiotech.com/biotech/abbvies-bispecific-t-cell-engager-shows-promise-ph-3-

multiple-myeloma-trial
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| overview

A recent paper in ACS Publications unveils a smart hydrogel-nanoparticle platform
poised to revolutionize breast cancer treatment through precise drug delivery and
tumor microenvironment (TME) modulation. This innovative hybrid system
synergistically combines hydrogels and nanoparticles to enable localized, sustained
delivery of diverse therapeutics—from anticancer agents to immunomodulators—
directly to tumor cells. The approach promises to maximize therapeutic efficacy by
significantly improving drug targeting while simultaneously minimizing systemic

toxicity, offering a safer and more effective path forward in oncology.



| N DEPTH

Background and Context

Breast cancer remains one of the most common cancers among women worldwide,
making the development of effective treatments with reduced side effects an urgent
priority. Conventional chemotherapies and radiation often lead to systemic toxicity, and
immunotherapy benefits only a subset of patients. The TME plays a crucial role in cancer
progression and immunosuppression, making it a key target for therapeutic success.
Smart DDS technologies are poised to overcome these challenges and pave a new path

toward precision medicine in breast cancer treatment.

Key Findings

A paper published in ACS Publications details an innovative approach using smart
hydrogel-nanoparticle platforms for precise drug delivery and tumor microenvironment
(TME) modulation in breast cancer treatment. This hybrid system strategically combines
hydrogels and nanoparticles to enable localized and sustained delivery of diverse
therapeutics, including anticancer agents, nucleic acids, and immunomodulators. This
approach significantly improves drug targeting efficiency to tumor cells while minimizing

systemic toxicity to normal tissues, thereby maximizing therapeutic efficacy.

Technical and Clinical Details

Smart hydrogels can be designed to release drugs in response to specific TME stimuli
such as pH, temperature, or enzyme activity, allowing for selective drug concentration at
the tumor site. Nanoparticles encapsulate therapeutics, enhancing stability and
facilitating cellular uptake. The platform's versatility enables the delivery of not only
drugs but also biological agents such as gene editing tools and immune adjuvants. For
instance, nanoparticles embedded within hydrogels can overcome physical barriers of
solid tumors, such as aberrant vasculature and high interstitial pressure, to penetrate
deep into the tumor core. Concurrently delivering agents that modulate the
immunosuppressive TME can enhance immune responses and promote cancer cell

eradication.



Strategic Significance and Outlook

This smart hydrogel-nanoparticle platform holds significant potential to transform the
future of breast cancer therapy. Future research will focus on further validating the in
vivo efficacy and safety of this system, identifying optimal drug combinations and
delivery strategies for various breast cancer subtypes. Manufacturing scalability and
clinical translatability will also be key focuses for future development. The clinical
application of this technology is expected to dramatically improve treatment outcomes
and quality of life for breast cancer patients, setting new benchmarks for precision

oncology.

Source: https://pubs.acs.org/aanmf6/article/doi/10.1021/acsanm.6c02918/5392811/Smart-Hydrogel-

Nanoparticle-Platforms-for

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://pubs.acs.org/aanmf6/article/doi/10.1021/acsanm.6c02918/5392811/Smart-Hydrogel-Nanoparticle-Platforms-for
https://pubs.acs.org/aanmf6/article/doi/10.1021/acsanm.6c02918/5392811/Smart-Hydrogel-Nanoparticle-Platforms-for

#24 BRD4IERYPROTAC T/ 7t > 7' V) H'FLASHIR g 518
R EE KiElciE (k. FEEINHIICREIh

Published Published September 02, 2026 PMC USA

| overview

New research reveals that BRD4-targeting PROTAC nanoassemblies (APF) significantly
amplify the anti-tumor efficacy of ultra-high dose rate FLASH radiotherapy (FLASH-
RT). By efficiently delivering the BRD4 degrader ARV-771, APF enhances radiation-
induced reactive oxygen species and DNA damage within tumor cells, leading to
superior tumor suppression with minimal systemic toxicity in *in vivo* models. This
novel combination offers a promising pathway to revolutionize treatment for

intractable cancers.
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Background

Cancer remains a leading cause of death, and treating tumors that have acquired
radiation resistance is particularly challenging. PROTAC technology holds great promise
for targeting proteins previously considered undruggable. Meanwhile, FLASH-RT is
gaining attention as a next-generation radiotherapy due to its unique advantages. This
study suggests that combining these two cutting-edge technologies could significantly
improve treatment efficacy for refractory cancers, potentially transforming the paradigm
of cancer therapy. This will serve as a strong driving force for researchers in both

pharmaceutical and radiation oncology fields to develop novel combination therapies.

Key Findings

Research reported in PMC demonstrates that BRD4-targeting PROTAC nanoassemblies
(APF) dramatically enhance the anti-tumor effects of ultra-high dose rate radiation
therapy (FLASH-RT). APF efficiently delivered the BRD4 degrader ARV-771 to tumor cells,
significantly amplifying radiation-induced reactive oxygen species (ROS) production and
exacerbating DNA double-strand breaks (DSBs). In vivo models confirmed that the
combined therapy of APF and FLASH-RT exhibited superior tumor suppression with
minimal systemic toxicity. This groundbreaking discovery opens new avenues for
combining PROTACs with radiation therapy in cancer treatment, holding the potential to

revolutionize therapy for intractable cancers.

Technical Details and Mechanism

PROTACs (Proteolysis Targeting Chimeras) are innovative therapeutic modalities that
degrade disease-associated proteins via the ubiquitin-proteasome system. In this study,
ARV-771, a BRD4 (bromodomain-containing protein 4) degrader, was incorporated into
nanoparticles to improve selective delivery to tumor cells and enhance intracellular
uptake efficiency. FLASH-RT is a technique that delivers radiation at significantly higher
dose rates than conventional radiotherapy, expected to boost tumor killing while
reducing toxicity to normal tissues. APF promotes cancer cell apoptosis by inhibiting
DNA repair mechanisms induced by FLASH-RT and increasing ROS production. This

synergistic effect achieved potent anti-tumor efficacy unattainable with monotherapy.



Strategic Significance and Outlook

The combined therapy of BRD4-targeting PROTAC nanoassemblies and FLASH-RT holds
significant potential as a crucial option in future cancer treatment. Future prospects
include validating efficacy across various tumor types, evaluating long-term safety, and
optimizing for clinical translation. Particular attention will be paid to how effective this
approach proves against cancers resistant to conventional therapies and intractable solid
tumors. Successful clinical application of this innovative technology could dramatically

improve patient prognosis and quality of life for cancer patients globally.

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC13355409/
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| overview

A novel logic-gated platform for bispecific antibody-drug conjugates (bsADCs) shows
promise in unlocking thousands of previously inaccessible cancer targets for
therapeutic development. By simultaneously targeting multiple antigens co-expressed
on cancer cells but absent from normal tissues, this technology dramatically improves
upon the inherent toxicity challenges of conventional ADCs. Preclinical data in
colorectal cancer, targeting EGFR and EphA2, confirms potent anti-tumor activity
while preserving normal cells, paving the way for significantly enhanced therapeutic

selectivity and efficacy.
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Background & Context

While antibody-drug conjugates (ADCs) have significantly advanced cancer treatment,
their systemic toxicity has often limited their use. A fundamental challenge is that many
ADC targets are expressed at low levels on normal cells as well as cancer cells, leading to
off-target effects. This new bsADC platform offers a fundamental solution to such
challenges, pushing the boundaries of conventional ADC development. In the
pharmaceutical industry, improving toxicity profiles and discovering new targets are
constant priorities, and this technology directly addresses these critical needs, offering a

paradigm shift in precision oncology.

Key Findings

Drug Discovery News reports that bispecific antibody-drug conjugates (bsADCs)
featuring a novel logic-gated platform hold the potential to unlock thousands of new,
previously inaccessible cancer targets for ADC development. This innovative platform
dramatically improves upon the inherent toxicity challenges of conventional ADCs by
simultaneously targeting multiple antigens co-expressed on cancer cells but absent from
normal tissues. Preclinical evaluations confirmed that a bsADC targeting both EGFR and
EphA2 in colorectal cancer demonstrated potent anti-tumor activity while sparing normal

cells, opening new avenues for enhancing therapeutic selectivity and efficacy.

Technical/Clinical Details

This logic-gated bsADC platform is designed to release or activate its cytotoxic payload
only when two different antigens are simultaneously expressed. This enables 'AND' gate-
like logical control, dramatically increasing specificity for cancer cells by requiring co-
expression of two antigens, even if a single antigen is present on normal cells at lower
levels. For instance, in colorectal cancer, EGFR is often overexpressed on cancer cells but
also present in some normal tissues. However, the co-expression of both EGFR and
EphA2 is highly specific to cancer cells, thereby expanding the therapeutic window when
this combination is targeted. Preclinical data also suggest that this bsADC effectively kills

cancer cells at low doses and may circumvent drug resistance mechanisms.



Strategic Significance & Outlook

The emergence of this logic-gated bsADC platform is poised to accelerate the
development of next-generation ADCs in cancer therapy. Future research will focus on
identifying optimal antigen combinations for various cancer types and validating their
efficacy and safety for clinical translation. If this technology is successfully translated into
clinical practice, it is expected to significantly expand treatment options for currently
difficult-to-treat cancers, improve patient prognoses, and enhance quality of life by
reducing treatment-related side effects. This advancement brings us closer to achieving

personalized, high-precision cancer therapy globally.

Source: https://www.drugdiscoverynews.com/bispecific-adcs-could-unlock-thousands-of-new-cancer-

targets-17476
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| overview

Polymeric nanoparticles are emerging as a highly versatile and promising platform in
nanomedicine, poised to revolutionize areas such as drug delivery, gene therapy, and
medical imaging. Their customizable nature, allowing precise engineering of
composition, size, and surface properties, enables targeted solutions that address the
limitations of conventional therapies and drive more effective biomedical

applications.
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Background

Conventional therapies often face challenges such as systemic toxicity, drug degradation,
and lack of target specificity. The advancement of nanotechnology, particularly polymeric
nanoparticles, offers innovative approaches to address these limitations. Their
customizable nature paves the way for personalized medicine, enabling the development
of treatments tailored to individual patient needs. In the pharmaceutical industry,
nanoparticle-based drug delivery systems (DDS) are recognized as critical technologies
for increasing the success rate of new drug development and improving the therapeutic

index of existing drugs, driving substantial investment and R&D efforts.

Key Findings

Polymeric nanoparticles are highlighted by Nanbiosis as one of the most versatile and
promising platforms in nanomedicine. These nanoparticles are expected to find
widespread application in various biomedical fields, including drug delivery, gene
therapy, medical imaging, cancer research, and biosensing. Their primary advantage lies
in their flexibility to be precisely engineered for specific biological needs and disease-
specific requirements by meticulous modification of their polymer composition, size,
surface properties, and internal structure. This characteristic lays the foundation for
overcoming existing therapeutic challenges and providing more efficient and target-

oriented solutions.

Polymeric nanoparticles can be synthesized using diverse techniques such as emulsion
polymerization, precipitation polymerization, nanoprecipitation, and solvent evaporation
methods. These techniques allow for precise control over particle size, ranging from a
few nanometers to several hundred nanometers. Surface modifications, such as
PEGylation (polyethylene glycolation), enhance in vivo stability and help evade clearance
by the reticuloendothelial system. Ligands (e.g., antibodies, peptides, aptamers) can be
conjugated to enable specific targeting to cancer cells or other target tissues. In the
context of drug delivery, key benefits include improved solubility for poorly soluble
drugs, extended in vivo half-life, and selective accumulation at tumor or inflammatory
sites. For gene therapy, they act as efficient carriers for nucleic acids (siRNA, mRNA,

plasmid DNA) to facilitate intracellular delivery and gene expression modulation.



Research into polymeric nanoparticles is expected to continue its rapid progression,
leading to the development of more sophisticated and functional nanometer-scale
systems. Future focus will be on multifunctional capabilities (theranostics combining
diagnosis and therapy), stimulus-responsive release (controlling drug release by pH,
temperature, light, etc.), and further improvements in biocompatibility and
biodegradability. These technological advancements are projected to dramatically
improve treatment efficacy for a wide range of diseases, including cancer,
neurodegenerative disorders, and infectious diseases, ultimately contributing to the
creation of groundbreaking medical solutions that enhance patients' quality of life.

Collaboration with regulatory bodies will also be key for successful clinical translation.

Source: https://www.nanbiosis.es/polymeric-nanoparticles-properties-synthesis-and-biomedical-

applications/
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| overview

Roche's Genentech has announced a significant collaboration with DualityBio, a deal
potentially exceeding $1 billion, aimed at developing next-generation Antibody-Drug
Conjugates (ADCs). This partnership will leverage DualityBio's proprietary Dupac
platform to engineer novel payloads capable of overcoming resistance in tumors that
no longer respond to existing topoisomerase-based ADCs. By addressing this critical
unmet need in refractory cancer treatment, the collaboration seeks to provide new
therapeutic options for patients whose disease progresses after current ADC

therapies.
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Background

ADCs have revolutionized cancer therapy as innovative therapeutic modalities,
combining highly specific antibodies with potent cytotoxic drugs to selectively deliver
agents to cancer cells. However, the emergence of treatment resistance remains a major
challenge impeding the long-term success of ADC therapies. Resistance to
topoisomerase inhibitor payloads, in particular, represents a significant unmet medical
need for many patients. Major pharmaceutical players like Genentech proactively
engaging with emerging companies like DualityBio to tackle this issue provides a strong
incentive to accelerate ADC development across the industry and foster new

breakthroughs.

Key Findings

Fierce Biotech reports that Genentech, a subsidiary of Roche, has forged a substantial
partnership with DualityBio, a Chinese biotechnology company, involving potential
milestone payments exceeding $1 billion. This collaboration will focus on developing
next-generation antibody-drug conjugates (ADCs) for cancer patients whose disease
progresses after existing ADC therapies. Specifically, the alliance aims to leverage
DualityBio's proprietary Dupac platform to develop novel payloads that maintain efficacy
even in tumors demonstrating resistance to current topoisomerase-based ADCs. This
strategic investment is positioned as a critical move to address pressing unmet needs in

refractory cancer treatment.

Technical/Clinical Details

Many current ADCs utilize payloads (the drug component) that inhibit topoisomerase, an
enzyme crucial for DNA function. However, cancer cells frequently develop resistance to
these payloads, leading to treatment failure. DualityBio's Dupac platform is believed to
offer innovative linker technologies and payloads with novel mechanisms of action that
can overcome resistance to existing payloads. ADC candidates developed under this
partnership will undergo preclinical evaluation before DualityBio files an Investigational
New Drug (IND) application. Following this, Genentech will assume responsibility for
development from Phase 1a clinical trials onwards and global commercialization,

leveraging its extensive expertise and resources.



Strategic Significance & Outlook

This strategic partnership between Genentech and DualityBio has the potential to
significantly advance research and development efforts aimed at overcoming ADC
resistance. Clinical trial data for novel ADC candidates developed through this
collaboration are eagerly awaited. If ADCs capable of overcoming topoisomerase
resistance become a reality, they would offer a groundbreaking treatment option for
patients with advanced cancers currently facing limited choices, dramatically improving
their survival rates and quality of life. This success could also encourage similar strategic
investments from other pharmaceutical companies, further accelerating the evolution of

ADC technology and expanding the therapeutic landscape.

Source: https://www.fiercebiotech.com/biotech/genentech-doubles-down-adc-resistant-cancers-1b-

dualitybio-pact
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| overview

The University of British Columbia's Faculty of Medicine has appointed three world-
renowned scientists as Eddie Goldenberg Research Chairs to accelerate
breakthroughs in Al-driven protein design, drug delivery, and microbiome science.
Leveraging advanced Al, including AlphaFold, these programs aim to precisely
engineer proteins for next-generation vaccines, targeted cancer therapies, and high-

precision biosensors, poised to revolutionize medical diagnostics and therapeutics.
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Background

Modern medicine faces challenges such as new infectious disease threats, the diversity of
cancers, and limitations in diagnostic technologies. Advances in Al and computational
science provide powerful tools to address these challenges. In protein design, the advent
of tools like AlphaFold has made it possible to predict and design protein structures and
functions computationally, which previously could only be elucidated experimentally.
This is expected to significantly reduce drug discovery lead times and contribute to lower
development costs. Canada has established itself as a global hub for both life science
research and Al technology development, making these appointments consistent with

the nation's innovation strategy.

Key Appointments and Al-Driven Innovation

The University of British Columbia (UBC) Faculty of Medicine has appointed three world-
renowned scientists in the fields of drug delivery, protein design, and microbiome
science as Eddie Goldenberg Research Chairs of Canada. This appointment underscores
UBC's commitment to strengthening its leadership in these innovative research areas. Of
particular note is the breakthrough in artificial intelligence (Al), specifically Google
DeepMind's AlphaFold, which has enabled highly accurate protein structure prediction
and the use of neural networks for protein sequence optimization. This capability allows
for the design of proteins with predefined shapes and interactions at unprecedented
precision, expected to accelerate the development of next-generation therapeutics and

diagnostics.

Technical and Clinical Applications

The newly appointed research chairs will apply computational protein design
methodologies to create novel molecules addressing various medical needs. Specifically,
by combining Al-predicted protein structure data with machine learning algorithms, they
will design protein-based drugs with high affinity and specificity for particular disease
targets. For example, next-generation dengue vaccines aim to maximize immune
responses using Al-optimized antigen structures. Tumor-selective cancer therapeutics
will leverage proteins designed to specifically bind to cancer cells, minimizing impact on
normal tissues. Furthermore, protein-based biosensors will enable highly sensitive and

rapid detection for early disease diagnosis and monitoring treatment efficacy.



Strategic Impact and Future Outlook

These new research programs will integrate cutting-edge computational protein design
and Al technologies to accelerate the development of next-generation therapeutics and
diagnostics. Addressing global health challenges like dengue, creating more effective
cancer treatments with fewer side effects, and developing high-precision biosensors for
early diagnosis have the potential to deliver immeasurable benefits to public health. This
strategic investment at UBC Faculty of Medicine will strengthen the bridge from
academic research to clinical application, serving as a critical catalyst for rapidly
delivering innovative medical solutions to patients. Through international collaborations,

these technologies are expected to have an even broader global impact.

Source: https://www.med.ubc.ca/news/ubc-medicine-welcomes-eddie-goldenberg-research-chairs-of-

canada/
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| overview

The rapid advancement of multispecific antibody therapeutics is fundamentally
transforming the service delivery models and development architectures of Contract
Development and Manufacturing Organizations (CDMOs). This necessitates that
CDMOs adapt to new design models centered on molecular engineering, advanced
analytical techniques, and optimized upstream/downstream process configurations.
Leading CDMOs are investing in platforms like Catalent's GPEx® Lightning to support
these complex biologics, driving increased efficiency and specialization across the

industry and redefining CDMOs' role at the forefront of drug discovery.
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Background

The biopharmaceutical market is rapidly evolving due to patent expiries and demand for
novel technologies, with multispecific antibodies considered a new frontier in drug
discovery. Pharmaceutical companies increasingly rely on specialized CDMOs, as it is
challenging to possess all the necessary manufacturing facilities and expertise for these
complex molecules in-house. CDMOs play an indispensable role by providing technical
expertise, regulatory insights, and economies of scale, helping pharmaceutical partners
swiftly advance these innovative therapies from clinical trials to market. This trend is

accelerating the growth and specialization of the CDMO market.

Key Findings

According to a BioSpace article, the advent of multispecific antibody therapeutics is
fundamentally transforming the development architecture of Contract Development and
Manufacturing Organizations (CDMOs). The manufacturing requirements for these
complex biologics necessitate that CDMOs adapt to new design models centered on
molecular engineering, advanced analytical techniques, and optimized upstream and
downstream process configurations. Leading CDMOs like Catalent are actively investing
in advanced technologies, such as their GPEx® Lightning platform, to support the
development and manufacturing of next-generation biologics, including multispecific
antibodies. This shift demands increased efficiency and specialization across the entire

industry.



Technical and Clinical Details

Multispecific antibodies, capable of binding to multiple target antigens with a single
molecule, offer the potential for superior efficacy, specificity, and improved safety
profiles compared to monospecific antibodies in treating diseases like cancer and
autoimmune disorders. However, their complex structures pose unique challenges in cell
line development, fermentation processes, purification, and quality control, differing
significantly from conventional monoclonal antibodies. To address these, CDMOs are
adopting advanced molecular cloning techniques, high-efficiency cell culture systems,
innovative chromatographic purification methods, and comprehensive analytical
characterization (e.g., mass spectrometry, SEC-MALS). Catalent's GPEx® Lightning
platform, for instance, enables high-yield and rapid cell line development, supporting

efficient production of multispecific antibodies.

Strategic Significance and Outlook

As multispecific antibody therapeutics become more prevalent, CDMOs must
continuously evolve their capabilities and technological infrastructure. Future demands
will include supporting a wider range of molecular formats (e.g., trispecific antibodies,
CAR-T cell engagers), achieving faster development timelines, and delivering more cost-
effective manufacturing solutions. The integration of Al and automation will be critical in
further enhancing process development and manufacturing efficiency. CDMOs are
expected to further strengthen strategic partnerships with pharmaceutical companies
and remain at the forefront of technological innovation to successfully bring these

complex molecules to market, ultimately improving global patient care.

Source: https://www.biospace.com/drug-development/multispecifics-are-transforming-the-cdmo-

development-architecture
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| overview

Researchers have discovered that the mechanism by which cancer-driving proteins
accumulate within tumors significantly influences the efficacy of PROTAC drugs. The
study demonstrated that PROTACs are more effective at removing proteins that
accumulate due to inadequate degradation than those continuously produced in high
quantities by cancer cells. This pivotal finding provides new biomarkers to identify
tumors most responsive to PROTAC therapy, accelerating the development of

personalized cancer treatments.
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Background

PROTACs (PROteolysis TArgeting Chimeras) have emerged as a revolutionary therapeutic
strategy in the pharmaceutical industry, offering a pathway to target and degrade
‘'undruggable’ proteins that were previously inaccessible to conventional small molecule
inhibitors. Despite their promise, a significant challenge has been the lack of robust
biomarkers to predict PROTACs' clinical success. This new research provides a crucial
understanding: PROTAC efficacy is strongly dependent on the target protein's lifecycle,
particularly its accumulation mechanism. This insight offers vital guidance for PROTAC
developers, enabling them to select more effective drug candidates and to better stratify

patient populations for clinical trials.

Key Findings

A significant discovery by researchers indicates that the mechanism by which cancer-
driving proteins accumulate within tumors critically influences the efficacy of PROTAC
drugs. The study demonstrated that PROTACs are substantially more effective at
removing proteins that accumulate due to inadequate cellular degradation processes
than they are at clearing proteins that cancer cells continuously overproduce. This pivotal
insight not only provides novel biomarkers for identifying which tumors are most likely
to respond favorably to PROTAC therapy but also promises to accelerate the

development of more personalized cancer treatment strategies.



Technical Details

PROTACs are bifunctional molecules engineered to hijack the cell's natural ubiquitin-
proteasome system, directing it to ubiquitinate and subsequently degrade specific
disease-associated proteins. This research delved into the intricate relationship between
intracellular protein dynamics—specifically synthesis and degradation rates—and the
precise mechanism of PROTAC action. Utilizing a comprehensive experimental approach
involving various cancer cell lines and in vivo models, researchers meticulously analyzed
protein synthesis, degradation kinetics, and the resulting changes in protein levels
following PROTAC administration. The findings compellingly demonstrated that PROTACs
designed to target proteins that abnormally stabilize and accumulate within cancer cells
were remarkably effective at inducing their degradation and thereby enhancing anti-
tumor effects. This suggests that beyond merely reducing protein expression, PROTACs
possess the profound potential to correct aberrant protein dynamics within cancerous

cells.

Strategic Significance & Outlook

This discovery represents a strategic turning point in both the development and clinical
application of PROTAC therapies. Looking forward, prospects include a more detailed
elucidation of protein accumulation mechanisms across various cancer types, alongside
the development of advanced in vitro and in vivo models tailored to predict PROTAC
responsiveness with higher accuracy. Furthermore, this understanding is expected to
guide the design of refined clinical trials, allowing for the stratification of patients based
on specific protein accumulation patterns, which could significantly improve treatment
success rates. Ultimately, this knowledge is poised to accelerate the realization of truly
personalized PROTAC therapeutic strategies, potentially dramatically improving the

prognosis for patients worldwide suffering from refractory cancers.

Source: https://www.news-medical.net/news/20260901/Protein-buildup-mechanism-shapes-response-to-
PROTAC-drugs.aspx
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| overview

BigHat Biosciences has initiated a Phase 1 clinical trial for BHB810, a novel CDH17-
targeted VHH-Fc antibody-drug conjugate (ADC) designed using its Al-powered
antibody design platform. Developed for gastric and other advanced gastrointestinal
cancers, BHB810 is engineered for potent anti-tumor activity and a favorable safety
profile. This milestone marks the first Al-designed drug to advance into human
studies, signaling a significant breakthrough for artificial intelligence in drug

discovery.
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Key Findings

BigHat Biosciences announced the dosing of the first patient in a Phase 1 clinical trial for
BHB810, a novel CDH17-directed VHH-Fc antibody-drug conjugate (ADC) developed
using its Al-powered antibody design platform. This innovative therapeutic is being
developed for gastric cancer and other advanced gastrointestinal tumors, engineered to
combine potent anti-tumor activity with a favorable safety profile. This progression into
clinical trials marks the first program to advance an Al-designed drug into human
studies, underscoring the transformative potential of artificial intelligence in the drug

discovery process.

Technical/Clinical Details

BHB810 is an ADC that couples a potent cytotoxic payload to a VHH-Fc antibody
specifically designed to target CDH17, a cell adhesion molecule highly expressed in
cancer cells. VHH (heavy chain-only antibodies) offer distinct advantages such as smaller
size, improved tissue penetration, and superior stability compared to conventional
antibodies. BigHat's Al platform leverages vast amounts of antibody sequence and
structural data to rapidly identify and design antibody candidates with optimized binding
characteristics, stability, and manufacturability for specific target antigens. The Phase 1
trial is designed to evaluate the safety, tolerability, pharmacokinetics, and preliminary
anti-tumor activity of BHB810 in patients with advanced gastric and other

gastrointestinal cancers.

Background & Context

Gastric cancer remains one of the leading cancers worldwide, often associated with
limited treatment options and often poor prognoses in advanced stages. CDH17 has
emerged as a promising therapeutic target, showing overexpression in gastrointestinal
cancers such as gastric and colorectal cancer. Al-driven drug discovery is garnering
significant interest in the pharmaceutical industry due to its potential to identify and
optimize drug candidates more rapidly and efficiently than traditional empirical, trial-
and-error approaches. BigHat Biosciences' entry of BHB810 into clinical trials is a crucial
example of Al technology expanding its influence from early-stage to later-stage drug

pipelines, validating its potential to accelerate therapeutic development.



Strategic Significance & Outlook

The results of the BHB810 Phase 1 trial will be pivotal for the future trajectory of Al-
designed ADCs. Favorable safety and preliminary efficacy data would serve as a powerful
validation that Al-powered antibody design can transcend previous drug discovery
limitations and generate groundbreaking therapeutics for difficult-to-treat diseases.
Should subsequent trials demonstrate significant clinical benefit for patients with
advanced gastrointestinal cancers, BHB810 could become a paradigm for Al-driven drug
discovery, further accelerating investment and development across the field. This
advancement represents a significant step towards the realization of patient-centric,

personalized medicine on a global scale.

Source: https://www.biospace.com/press-releases/bighat-biosciences-announces-first-patient-dosed-in-
phase-1-trial-evaluating-bhb810-a-novel-cdh17-directed-antibody-drug-conjugate-for-the-treatment-of-

gastric-cancer-and-other-advanced-gastrointestinal-tumors
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