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FDA approves Celcuity's gedatolisib (breast
cancer), Vera's atacicept (IgA nephropathy), and
Orca Bio's Tregzi (first regulatory T-cell therapy).

AstraZeneca/lIonis's ATTR-CM drug Wainua
(eplontersen) Phase III trial missed primary
endpoint, but subgroup showed nominal benefit.

Warwick University deciphers bacterial
'mix-and-match' enzyme system for anti-cancer
drug synthesis, enabling new design strategies.

Moderna expands mRNA platform to cancer (in
vivo CAR-T) and autoimmune diseases,
integrating an Al-driven research platform.

Denali highlights BBB penetration tech, with
FDA-approved AVLAYAH™ for Hunter syndrome
and Alzheimer's programs entering trials.

Study shows once-weekly semaglutide superior to
other GLP-1s for weight loss/metabolic
improvement in psychiatric patients.

Amgen emphasizes Al as an accelerator, not a
shortcut, in drug discovery, highlighting
challenges in predicting human drug behavior.

ImagiChem, a hybrid AI, generates chemically
valid molecules from artistic input, accelerating
de novo drug design.

Kailera's oral GLP-1 HRS-7535 achieves 9.8%
weight loss in China Phase 3 obesity trial,
showing promising efficacy.

Stanford HAI creates first Al-generated genomic
database and viable genomes, accelerating
protein biochemistry and genome design.

Eli Lilly's oral GLP-1 orforglipron shows superior
efficacy over oral semaglutide for type 2 diabetes
and obesity in trials.

FDA announces public meeting on drug
repurposing criteria and issues final guidance for
NGS data submission for antiviral products.
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Investigational oral GLP-1 agonist achieves up to
11.3% weight loss in Phase 2b study, showing
sustained efficacy and favorable safety.

Nanoparticle-mediated drug delivery emerges as
a breakthrough strategy to overcome the
blood-brain barrier for CNS diseases.

Article explores challenges and opportunities in
oral peptide drug delivery, emphasizing
formulation science and advanced DDS.

Virtual symposium unveils innovations in oral
delivery technologies for peptides,
oligonucleotides, and proteins.

Al drug discovery funding surges, with Alloy
Therapeutics becoming a unicorn and Isomorphic
Labs securing $2.1B.

China's Gan & Lee Pharma's biweekly GLP-1 shot
bofanglutide shows efficacy in Phase 2b for type 2
diabetes.

PROTACs and molecular glues revolutionize drug
discovery by degrading disease-causing proteins,
with candidates in clinical trials.

RNA therapeutics (RNAi, ASO, mRNA) accelerate
towards market, unlocking intractable disease
targets at the genetic level.

LNP and GalNAc are key siRNA delivery
platforms; next-gen innovation focuses on
extrahepatic LNP targeting and ligand
engineering.

Optimized lipid nanoparticles (LNPs) achieve
organ-selective nucleic acid delivery, expanding
applications in precision medicine.

RNA therapeutics pipeline accelerates with over
90 candidates from 20+ companies, including
Mirum and Regeneron in Phase 3.

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

@ Is your CNS pipeline leveraging BBB breakthroughs?

Denali's FDA approval for a BBB-crossing biologic and ongoing Alzheimer's trials (#05) signal a paradigm shift.
Are your neurodegenerative programs integrating advanced delivery systems, or do they risk falling behind?

® How will you compete in the escalating oral GLP-1 race?

Lilly's orforglipron shows superiority over oral semaglutide (#11), while new players like Kailera (#09) and Gan
& Lee (#18) emerge. Is your metabolic disease strategy robust enough to counter this intense competition?

© Are you investing enough in Al for next-gen drug discovery?

Massive funding into AI drug discovery (#17), new generative Al methods (#08), and Al-generated genomes
(#10) indicate Al is foundational. Is your R&D; equipped to harness Al for novel target identification and
molecular design?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® OralGLP1 Critical New market share Market disruption
® AI-DD Critical Accelerate R&D; Lagging tech
® RNA-Tx Critical Genetic-level drugs Delivery hurdles
® BBB Opp. New CNS therapies Missed targets
® PROTACs Opp. Novel therapies Complex R&D;
® EnzymeEng Opp. Novel drug design Long-term R&D;
® FDA Reg Ref. Faster market Compliance burden
® ATTR-CM Threat Niche market Trial failure
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I Deep Dive @ — BBB Breakthrough: New Era for CNS Drugs

#05 | 2026/07/10 | BioSpace | Tech Novelty® ® ® ® ® Proximity® @ ® ® ® Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Denali Therapeutics' CEO highlighted their groundbreaking blood-brain barrier (BBB) penetration technology
at AAIC 2026. Their TV transport platform enabled FDA accelerated approval for AVLAYAH™ (tividenofusp
alfa-eknm) for Hunter syndrome in March 2026, marking the first biologic designed to cross the BBB for this

indication.

Denali is also advancing Alzheimer's disease programs (DNL628, DNL921) into Phase 1/1b trials. This
technology, utilizing transferrin receptor-binding antibodies, overcomes a major hurdle in CNS drug delivery,

promising to achieve therapeutic concentrations in the brain for previously intractable neurological disorders.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Denali's TV transport technology, validated by FDA approval for
AVLAYAH™, represents a paradigm shift for CNS drug development. While the initial approval
is for a rare disease, the ongoing Alzheimer's trials are the true test of broad market impact.
The published numbers are realistic, reflecting clinical trial progress. Technical barriers include
ensuring long-term safety and efficacy of BBB-crossing biologics, and scaling manufacturing.
[Opportunity] for US/EU pharma to partner or acquire BBB delivery platforms, and for
materials suppliers to develop specialized excipients. [Threat] for companies without advanced
delivery tech, as their CNS pipelines may become obsolete. Next actions: [R&D;] Evaluate
internal CNS pipeline for BBB delivery needs by Q4 2026. [Strategy] Assess potential M&A;
targets in BBB tech by Q1 2027.

I Deep Dive @ — PROTACs & Molecular Glues: Protein Degradation

#19 | Published Date unknown | PMC | Tech Novelty® ® ® ® ® Proximity® ® ® ® O Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

PROTACs (Proteolysis Targeting Chimeras) and molecular glues are revolutionizing drug discovery by
targeting and degrading disease-causing proteins, overcoming limitations of traditional occupancy-driven
pharmacology. These modalities activate the endogenous ubiquitin-proteasome system to achieve complete

protein elimination.

ARV-110, an androgen receptor-targeting PROTAC, demonstrated the first-in-human AR protein degradation
in tumors during clinical trials for castrate-resistant prostate cancer, showing early anti-tumor activity. This
'third modality' opens new avenues for targeting previously 'undruggable' proteins across oncology,

neurodegenerative, and inflammatory diseases.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: PROTACs and molecular glues are a genuine breakthrough,
moving beyond traditional occupancy-driven pharmacology to catalytic protein degradation.
ARV-110's in-human degradation data is a strong validation. The published progress is
realistic, but challenges remain in optimizing selectivity, oral bioavailability, and managing
potential off-target effects. [Opportunity] for US/EU pharma to develop novel therapeutics for
previously 'undruggable' targets, expanding disease indications. [Threat] for companies relying
solely on traditional small molecule or antibody approaches, as they risk being outcompeted in
complex disease areas. Next actions: [R&D;] Prioritize internal PROTAC/molecular glue
programs or seek strategic collaborations by Q4 2026. [Business Dev] Scout for innovative
PROTAC/glue startups for investment or acquisition by Q1 2027.
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I Deep Dive ® — Lilly's Oral GLP-1 Outperforms Competitors

#11 | 2026/07/08 | ScienceDaily | Tech Novelty® ® ® OO Proximity® @ @ ® O Market Impact® ® ® ® ® Data

Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Eli Lilly's once-daily oral GLP-1 receptor agonist, orforglipron, demonstrated superior efficacy over oral
semaglutide (Ozempic) in treating adults with type 2 diabetes and obesity in the ATTAIN-2 and ACHIEVE
trials. Up to 70% of participants achieved an HbA1lc below 7%, with significant weight loss.

Orforglipron offers key advantages: oral administration, no refrigeration, and no strict meal-timing. These
factors could enhance patient adherence and global access, potentially lowering manufacturing costs.

However, trials reported a higher incidence of gastrointestinal side effects compared to semaglutide.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Lilly's orforglipron demonstrating superiority over oral
semaglutide is a significant competitive event in the booming GLP-1 market. The reported
efficacy numbers are highly credible, coming from Phase 2/3 trials. While gastrointestinal side
effects are noted, they are common for GLP-1s; managing tolerability will be key.
[Opportunity] for US/EU companies to capture significant market share with superior oral
GLP-1s, especially given convenience and lower manufacturing costs. [Threat] for current
market leaders (e.g., Novo Nordisk) if they cannot match or exceed this efficacy/convenience
profile, risking erosion of their oral GLP-1 dominance. Next actions: [Strategy] Re-evaluate
competitive landscape for oral GLP-1s and adjust market entry strategies by Q3 2026. [R&D;]
Accelerate development of next-gen oral metabolic drugs, focusing on improved tolerability and
efficacy by Q4 2026.

I Other Notable Articles

FDAMCelcuity DFLA AsBES gedatolisib(C7ARIR. IgABE A RKataciceptZ uRA&zR, Orca BiodDTregziz #IDHIMEMETHIRESE & U CHER (Life Science
Daily News)
Tech Novelty® @ ® OO Proximity® @ ® ® ® Market Impact®e @ @ @ O

Multiple FDA approvals, including the first regulatory T-cell therapy, signal rapid advancement in targeted
treatments.

Moderna. mRNA#iZEN A - BERBERENILA, AIBREIEIAR T S v b D4 — AZFEEK URIENLR (Drug Discovery and Development)
Tech Novelty® ® ® ® O Proximity® @ OOO Market Impacte ® @ @ O

Moderna's strategic pivot to in vivo CAR-T and Al-driven discovery highlights the convergence of mRNA and
Al in pharma.

Stanford HAL. AINS >/ \OBHEALFEDS ) LERETEIR U, FIDAIERY ) LT —HFN—R EFRITAIEES ) LRI (Stanford HAI)
Tech Novelty® ® ® ® ® Proximity® OOOO Market Impacte ® @ ® O

Al-generated viable genomes from Stanford mark a foundational breakthrough for synthetic biology and

bioengineering.

Al Drug Discovery Funding Surges: Alloy Therapeutics Becomes Unicorn with $40M Series E, Isomorphic Labs Secures $2.1B (Cure Ventures)
Tech Novelty® ® OOO Proximity® @ @ OO Market Impact® @ @ @ O

Massive investment in Al drug discovery, with Isomorphic Labs' $2.1B Series B, underscores industry's
confidence and competitive intensity.

DA —UyORE, HEBERD [Ty ORIV F] SRAFLABPCLD. RO ARKIBROIEEEZF R (ScienceDaily (University of Warwick))
Tech Novelty® ® ® ® ® Proximity ® OOOO Market Impacte @ @ OO
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Deciphering bacterial enzyme systems offers a novel blueprint for engineering more targeted and less toxic
anti-cancer drugs.
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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 strategy for metabolic disease portfolio in light of Lilly's orforglipron
data (#11).

e [R&D;] Form cross-functional team to assess Denali's BBB platform and its implications for CNS
pipeline (#05).

e [R&D;] Conduct internal workshop on PROTACs/molecular glues to identify potential target proteins in
current pipeline (#19).

| Short-term (1 month)

¢ [Business Dev] Explore partnerships or licensing for novel oral delivery technologies for peptides/small
molecules (#11).

e [Strategy] Identify potential partnership or acquisition targets in BBB delivery technologies (#05).

¢ [Business Dev] Evaluate emerging PROTAC/molecular glue companies for collaboration or licensing
opportunities (#19).

I Medium-long term (quarter+)

¢ [R&D;] Invest in R&D; for next-generation oral metabolic drugs with enhanced efficacy and reduced
side effects (#11).

e [R&D;] Initiate internal projects to develop proprietary BBB-crossing technologies or enhance existing
ones (#05).

¢ [R&D;] Invest in high-throughput screening and computational design platforms for protein degraders
(#19).

e [Strategy] Develop a roadmap for integrating Al into all stages of drug discovery, from target ID to
clinical trials (#04, #10, #17).

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-12
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#01 FDAD Celcuity DI M A jaEE gedatolisiblc 7 A HA
H. IgABE/AEZEataciceptZ BiEHEER. Orca Bio®D
Tregzi%Z 1D HIEITE THIFREE & L THSR

Published Published July 09, 2026  Life Science Daily News USA

| overview

The U.S. FDA has announced pivotal approvals and target dates for July and August
2026, including Breakthrough Therapy Designation and Priority Review for Celcuity's
HR+/HER2- breast cancer drug, gedatolisib. Notable approvals include Vera
Therapeutics' atacicept for IgA nephropathy and Orca Bio's Tregzi, marking the first
regulatory T-cell therapy in the U.S. These advancements introduce novel treatments
across oncology, autoimmune, and rare disease areas, promising significant

improvements in patient outcomes.



| N DEPTH

Background

These rapid regulatory actions underscore the FDA's commitment to expediting the
availability of innovative therapies, particularly for conditions with high unmet medical
needs and rare diseases. The utilization of designations like Breakthrough Therapy and
Priority Review highlights a proactive approach to streamline the development and
review process for drugs with the potential for substantial clinical benefit. This regulatory
environment encourages pharmaceutical companies worldwide to increase their
investment in precision medicine, including advanced cell and gene therapies, and
targeted immunotherapies. The global biopharmaceutical industry is observing a trend
towards more specialized pipelines, driven by scientific breakthroughs and regulatory
flexibility, aiming to deliver highly effective treatments to patient populations that
previously had limited options. This also sets a precedent for other global regulatory
bodies, like EMA and PMDA, to consider similar accelerated pathways for breakthrough

innovations, fostering a global acceleration of drug development.

Key Findings

The U.S. Food and Drug Administration (FDA) has announced several groundbreaking
drug approvals and key PDUFA target action dates in July and August 2026, marking
significant advancements in medical treatments. Notably, Celcuity's gedatolisib, a
treatment for HR+/HER2- breast cancer, has received both Breakthrough Therapy
Designation and Priority Review, with a PDUFA target date of July 17, 2026. Its potential
approval represents a crucial new option for patients with this challenging breast cancer
subtype. Additionally, on July 7, 2026, Vera Therapeutics' atacicept (Trutakna) received
accelerated approval for the reduction of proteinuria in adults with IgA nephropathy,
addressing a significant unmet need. Furthermore, Orca Bio's Tregzi secured approval as
the first regulatory T-cell therapy in the U.S., a landmark event for advanced cell

therapies.



Technical and Clinical Details

Gedatolisib is an oral, potent, and selective pan-PI3K and mTOR dual inhibitor, which has
shown promise in overcoming resistance mechanisms to current endocrine therapies in
HR+/HER2- breast cancer. Its Breakthrough Therapy Designation reflects compelling
clinical evidence of substantial improvement over existing therapies. Atacicept, a first-in-
class dual inhibitor of B-cell activating factor (BAFF) and a proliferation-inducing ligand
(APRIL), targets underlying immunopathogenic mechanisms in IgA nephropathy, a
progressive autoimmune kidney disease. Its accelerated approval was based on data
demonstrating significant reductions in proteinuria, a key marker of kidney disease
progression. The approval of Orca Bio's Tregzi as a regulatory T-cell therapy signifies a
pivotal step in immune modulation. This therapy aims to induce specific immune
tolerance, potentially revolutionizing treatments for conditions like graft-versus-host
disease (GvHD) and various autoimmune disorders by offering a more targeted and
potentially safer alternative to broad immunosuppressants. Gilead Sciences' BIC/LEN for
HIV treatment also has a Priority Review and an August 27, 2026 PDUFA date, further

expanding the arsenal against HIV.

Strategic Significance and Outlook

The introduction of these novel therapeutics is expected to significantly improve patient
outcomes and quality of life in their respective disease areas. For investors and
researchers, these approvals validate the scientific and commercial viability of advanced
therapeutic modalities. The approval of a regulatory T-cell therapy, for instance, paves
the way for further innovations in immunomodulation and regenerative medicine,
positioning the U.S. at the forefront of this emerging field. Companies involved stand to
gain substantial market share and solidify their leadership in these therapeutic segments.
Looking ahead, the FDA continues to evolve its guidance for new technologies and data
submission, aiming to enhance the transparency and efficiency of drug development.
These developments are poised to drive further growth in the biopharmaceutical sector
globally, shaping future trends in drug discovery and personalized healthcare. The
increased confidence in regulatory pathways for innovative drugs will likely spur more
venture capital and institutional investment into early-stage biotech, particularly those

focused on novel mechanisms and advanced delivery systems.



Source: https://lifesciencedaily.news/fda-drug-approval-decisions-to-watch-july-and-august-2026/
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Published Published July 09, 2026  AstraZeneca UK

| overview

AstraZeneca and lonis Pharmaceuticals' investigational transthyretin-mediated
amyloid cardiomyopathy (ATTR-CM) drug, Wainua (eplontersen), failed to meet its
primary composite endpoint of cardiovascular death and recurrent cardiovascular
events in the Phase Il CARDIO-TTRansform trial. While no significant benefit was
observed in the overall patient population compared to placebo, a prespecified
subgroup of monotherapy patients showed a nominally significant effect. The drug's

safety profile remained consistent and generally well tolerated.



| N DEPTH

Overview and Background

Transthyretin-mediated amyloid cardiomyopathy (ATTR-CM) represents a severe,
progressive disease driven by the abnormal deposition of misfolded transthyretin (TTR)
protein in cardiac tissue, leading invariably to heart failure. Its debilitating nature,
challenging diagnosis, and limited treatment options have positioned ATTR-CM as a
critical therapeutic target within the pharmaceutical industry. Current therapeutic
strategies primarily involve TTR stabilizers or TTR reducers, all designed to slow disease
progression by preventing TTR aggregation or reducing its production. Wainua
(eplontersen), co-developed by AstraZeneca and lonis Pharmaceuticals, falls into the
latter category. It is an antisense oligonucleotide (ASO) specifically engineered to target
TTR messenger RNA (mRNA), thereby inhibiting the synthesis of the TTR protein

responsible for amyloid fibril formation.

Key Trial Results

The highly anticipated Phase IIl CARDIO-TTRansform clinical trial, an international, multi-
center study evaluating Wainua's efficacy and safety in adult ATTR-CM patients, did not
meet its primary efficacy endpoint. The composite outcome, encompassing
cardiovascular mortality and recurrent cardiovascular clinical events over a period of up
to 140 weeks, failed to demonstrate a statistically significant benefit compared to
placebo across the overall patient population. This outcome marks a notable
development in the fiercely competitive ATTR-CM therapeutic landscape. However, a
prespecified subgroup analysis focused on patients receiving Wainua as a monotherapy
revealed a nominally significant benefit in reducing the risk of cardiovascular events. This
signal suggests potential efficacy within specific patient cohorts. Reassuringly, Wainua's
safety profile in the CARDIO-TTRansform trial was generally well tolerated and consistent
with findings from previous clinical studies, assuaging concerns regarding adverse

events.



Technical and Clinical Implications

The failure to achieve the primary endpoint in the overall population suggests that the
expected direct correlation between TTR reduction, as mediated by eplontersen, and
broad clinical outcome improvement may be more complex than initially hypothesized.
This outcome necessitates further in-depth mechanistic analysis to fully comprehend the
nuances of the drug's effect and the interplay of various factors in ATTR-CM progression.
The trial results underscore the inherent complexities in developing treatments for a
multifaceted disease like ATTR-CM, where heterogeneity among patients and varied
disease presentations pose significant challenges. Nevertheless, the nominally significant
effect observed within the monotherapy subgroup highlights the increasing importance
of personalized medicine approaches. Identifying specific patient populations that may
respond more favorably to particular therapies, potentially through more refined
biomarker utilization, will be crucial. The challenges encountered in ATTR-CM clinical
trials frequently stem from this underlying disease heterogeneity and the persistent need
for highly sensitive and specific biomarkers to accurately track disease progression and

treatment response.



Strategic Outlook and Future Directions

These trial results are poised to significantly influence AstraZeneca's and lonis
Pharmaceuticals' development strategy for ATTR-CM. Both companies are expected to
meticulously evaluate the positive signals from the subgroup analysis, which may guide
future development pathways. These could include the design of new trials targeting
specific patient subsets, exploring optimal dosing regimens, or investigating
combination therapies with existing or novel mechanisms of action. For researchers and
biomedical engineers, these findings offer critical insights into ATTR-CM
pathophysiology, potentially aiding in the identification of more effective and precise
therapeutic targets. The outcome will also prompt strategic re-evaluations among
companies developing competing ATTR-CM therapies, particularly those with different
pharmacological profiles. The competitive market environment and potential impacts on
new market entrants will be closely scrutinized by global stakeholders. While the broader
landscape of ATTR-CM drug development will undoubtedly continue, these results
emphatically underscore the critical importance of rigorous patient selection criteria and
the utility of advanced biomarkers in optimizing clinical trial design. This development
also serves as a broader reminder of the challenges inherent in rare disease drug
development, where smaller patient populations and complex, often poorly understood,
disease mechanisms necessitate highly refined trial methodologies and a profound

understanding of patient heterogeneity.

Source: https://www.astrazeneca.com/media-centre/press-releases/2026/update-cardio-ttransform-

phase-iii-trial.ntml
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Published Published July 08, 2026  ScienceDaily (University of Warwick) UK

Mix anix and match
0O

| overview

Researchers at the University of Warwick have deciphered a bacterial 'mix-and-match'’
enzymatic system that naturally produces diverse versions of potent anti-cancer
drugs, as reported in Nature Communications. This breakthrough elucidates the
biosynthesis of critical compounds, including the FDA-approved Romidepsin, offering
a novel strategic blueprint for engineering highly targeted and effective future cancer

therapies by leveraging natural biosynthetic pathways to accelerate drug discovery.
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Background

Natural products have historically served as an invaluable wellspring for drug discovery,
with numerous microbial secondary metabolites exhibiting potent biological activities
that have yielded critical antibiotics and anti-cancer agents. However, comprehensively
unraveling their complex biosynthetic pathways has remained a formidable challenge,
severely limiting the precise control over the structural diversity of the compounds
produced. The Warwick study offers a paradigm shift in addressing this long-standing
challenge, effectively integrating principles from natural product chemistry with cutting-
edge synthetic biology. Traditionally, the industrial production of natural-derived anti-
cancer drugs largely depended on passive cultivation of specific microbial strains and
subsequent compound extraction. This new discovery, however, unveils the
transformative potential of actively ‘engineering’ enzymes to synthesize desired
compounds with unprecedented efficiency and specificity. For pharmaceutical
enterprises, this paradigm shift translates directly into a potentially substantial reduction
in the cost and time associated with developing new therapeutic pipelines,
simultaneously paving the way for highly targeted precision medicine. Given the intense
global pursuit of novel cancer therapies, particularly those offering enhanced efficacy
and significantly reduced systemic toxicity, this enzymatic engineering approach holds

profound relevance and strategic value.

Key Findings

University of Warwick scientists have deciphered nature's remarkable 'mix-and-match
system, a sophisticated enzymatic assembly line employed by bacteria to naturally
generate diverse versions of potent anti-cancer drugs. Published in Nature
Communications, this groundbreaking discovery illuminates the intricate enzymatic
machinery responsible for synthesizing related anti-cancer compounds, including the
FDA-approved Romidepsin. This breakthrough provides a novel strategic blueprint for
engineering future cancer therapies with enhanced targeting capabilities and potentially
reduced systemic side effects, by leveraging insights from these natural biosynthetic

pathways to significantly accelerate drug discovery efforts.



The research precisely focused on depsipeptides, a class of compounds synthesized by
Streptomyces bacteria, renowned for their potent anti-tumor activity. Romidepsin
(FK228), a prime example, effectively inhibits cancer cell proliferation. The team's deep
dive into the biosynthesis of these compounds revealed that the involved enzymes
operate with remarkable promiscuity and flexibility, selectively assembling and
combining structurally analogous building blocks—such as various amino acids and
hydroxy acids—in diverse sequences and permutations. This 'modular' enzymatic system,
effectively a biological assembly line, enables the generation of a broad spectrum of
depsipeptide analogs. By meticulously elucidating the enzymatic rules governing
substrate selection and product formation, the researchers have unlocked pathways for
the deliberate design and synthetic generation of anti-cancer agents tailored for specific
bioactivities, utilizing advanced synthetic biology methodologies. This foundational
understanding is now poised to drive the rational improvement of existing
pharmaceutical compounds and accelerate the development of novel, more potent, and

less toxic next-generation anti-cancer therapies.

The 'mix-and-match' enzymatic system possesses universal applicability extending far
beyond anti-cancer therapeutics, offering profound implications for the development of
other natural product-derived pharmaceuticals, including advanced antibiotics and novel
immunosuppressants. Engineers can strategically integrate this elucidated enzymatic
system with cutting-edge genetic engineering and metabolic engineering techniques to
optimize the industrial-scale bioproduction of targeted compounds. For the research
community, it provides invaluable mechanistic insights into natural biosynthetic
strategies, serving as a wellspring of inspiration for novel enzyme-catalyzed reactions
and innovative molecular designs. Concurrently, this fundamental biochemical insight is
poised to attract significant investment into synthetic biology and Al-driven drug
discovery startups capable of rapidly commercializing such advancements. Prospectively,
this technology could revolutionize personalized medicine by enabling the rapid,
customized design and production of natural product-derived drugs tailored to an
individual patient's unique cancer molecular profile, thereby significantly advancing
therapeutic efficacy and safety. This research unequivocally signals the dawn of a new
era for natural product-based drug discovery, driven by the powerful convergence of

synthetic chemistry, molecular biology, and computational design on a global scale.



Source: https://www.sciencedaily.com/releases/2026/07/260701205001.htm
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| overview

At its annual Science Day, Moderna announced a strategic expansion of its mMRNA
platform beyond vaccines, targeting cancer and autoimmune diseases. The company
unveiled new programs, including *in vivo* CAR-T cell therapy and solid tumor
oncology, alongside an Al-driven research platform to accelerate drug discovery. This
ambitious strategy combines mRNA versatility with Al's computational power to
develop next-generation transformative therapies, signaling significant growth

potential.



| N DEPTH

Background and Context

Moderna achieved global recognition and market leadership through its highly effective
COVID-19 vaccine, which unequivocally demonstrated the profound power and
scalability of mRNA technology. Capitalizing on this unparalleled success, the company is
now strategically positioning mRNA as an exceptionally versatile therapeutic modality,
with applications extending far beyond traditional prophylactic vaccines. Both cancer and
autoimmune diseases represent areas of critical unmet medical need, where current
therapeutic limitations urgently demand innovative, transformative solutions. The
strategic integration of *in vivo* CAR-T and advanced Al capabilities aligns with, and
indeed leads, major prevailing trends within the biopharmaceutical industry. A growing
number of firms are focused on streamlining the complexities of cell and gene therapies
and dramatically enhancing drug discovery efficiency through Al/machine learning.
Moderna's bold strategy places it at the vanguard of these global shifts, establishing a
crucial differentiator against competitors and a robust engine for long-term sustainable
growth. This proactive and diversified expansion of Moderna's pipeline, particularly
amidst increasing interest from major pharmaceutical players in diverse mRNA
applications, is poised to significantly elevate global expectations for mRNA technology's

broader impact.

Key Findings

Moderna has formally announced a pivotal strategic expansion of its mRNA technology
platform, extending beyond its globally recognized vaccine programs to embrace novel
therapeutic frontiers in oncology and autoimmune diseases. Unveiled at the company's
annual Science Day, this ambitious initiative encompasses the launch of new R&D
programs, notably in *in vivo* CAR-T cell therapy and solid tumor oncology. Reinforcing
its commitment to innovation, Moderna also introduced an Al-driven research platform,
engineered to substantially accelerate the drug discovery pipeline and advance the

development of next-generation transformative medicines.



Technical and Clinical Details

Moderna's foundational mRNA technology operates by enabling the *in vivo*
production of therapeutic proteins; synthetic mRNA encoding specific proteins is
introduced into target cells, prompting the body to produce the desired therapeutic
agent. Within its oncology pipeline, a primary focus is *in vivo* CAR-T cell therapy.
Diverging from conventional CAR-T approaches that necessitate *ex vivo* genetic
modification and reinfusion of T cells, Moderna's strategy involves the direct
administration of mRNA *in vivo* to reprogram a patient's endogenous T cells into
functional CAR-T cells *in situ*. This paradigm-shifting methodology promises significant
advantages: simplified manufacturing logistics, reduced treatment costs, and vastly
improved patient accessibility. For solid tumors, Moderna is investigating mRNA vaccines
designed to elicit immune responses against tumor-specific antigens, alongside mRNA-
based strategies to potentiate the efficacy of existing immune checkpoint inhibitors. In
autoimmune diseases, the focus is on engineering mRNA therapeutics to induce specific
immune tolerance to relevant autoantigens. Complementing these biological
advancements, the Al-driven research platform is architected to process and interpret
immense volumes of biological, chemical, and clinical trial data. Its capabilities include
the rapid identification of novel drug candidates, predictive modeling of mechanisms of
action, and iterative optimization of molecular design, ultimately aiming to increase the

probability of clinical success and compress development timelines.



Strategic Significance and Outlook

Moderna's strategic foray into oncology and autoimmune diseases with its mRNA
technology, synergistically combined with the deployment of its advanced Al platform,
represents a critical strategic inflection point poised to profoundly shape its future
growth trajectory. The successful realization of *in vivo* CAR-T therapies holds the
potential to surmount persistent challenges of cost and logistical complexity, thereby
broadening access to life-saving treatments for a substantially larger global patient
population. The Al research platform is projected to be instrumental in de-bottlenecking
the drug discovery process, specifically by compressing the timeline from initial lead
identification to clinical optimization within the company's robust pipeline and by
demonstrably elevating overall development success rates. From an investor perspective,
this diversification is pivotal for assessing Moderna's capacity to establish multiple,
resilient revenue streams beyond its vaccine portfolio, thus forging a more robust and
sustainable business model. In the coming years, the scientific and financial communities
will keenly anticipate detailed clinical data on the progression of these groundbreaking
programs and quantifiable evidence of Al's tangible contributions to accelerated drug
discovery. Moderna's ambitious endeavors are thus positioned to serve as a seminal case
study, illustrating how mRNA technology, augmented by artificial intelligence, is set to
redefine the future landscape of medicine in the post-pandemic era, with far-reaching

implications for global healthcare systems and biotech innovation.

Source: https://www.drugdiscoverytrends.com/drug-discovery-and-development/
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| overview

Dr. Ryan Watts, CEO of Denali Therapeutics, will deliver the opening keynote at AAIC
2026, highlighting the company's pioneering advancements in delivering biologic
therapies across the blood-brain barrier (BBB). This includes the recent accelerated
FDA approval of AVLAYAH™ for Hunter syndrome, the first BBB-penetrating biologic,
and the initiation of Phase 1/1b trials for Alzheimer's candidates DNL628 and DNL921

in early 2026, fueling significant hope for neurodegenerative disease treatment.
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Background: Overcoming the Blood-Brain Barrier

The blood-brain barrier (BBB) is a formidable obstacle, protecting the brain from harmful
substances in the circulating blood but simultaneously impeding the delivery of most
therapeutic agents, especially large biologics, to the brain. This has historically made
drug development for CNS disorders like Alzheimer's, Parkinson's, and Hunter syndrome
exceptionally difficult. Denali Therapeutics' BBB penetration technology offers a
revolutionary solution to this long-standing challenge. Its impact extends beyond
neurodegenerative diseases to brain tumors and other neurological conditions, drawing
significant attention from the entire pharmaceutical industry. Success in this area could
fundamentally alter drug discovery paradigms in neuroscience and accelerate the
development of new treatments for currently intractable diseases. The accelerated
approval of AVLAYAH™ for Hunter syndrome globally validates the clinical utility of this
technology, sending a strong signal to other biotechnology companies and investors,

and setting a new benchmark for innovative drug delivery.

Key Findings

Denali Therapeutics announced that its CEO, Dr. Ryan Watts, will deliver the opening
plenary address at the Alzheimer's Association International Conference (AAIC) 2026,
where he will highlight the company's groundbreaking advancements in delivering
biologic therapies across the blood-brain barrier (BBB). This progress is poised to open
new avenues for treating neurodegenerative diseases, including Alzheimer's. The
company previously received accelerated FDA approval in March 2026 for AVLAYAH™
(tividenofusp alfa-eknm) for Hunter syndrome, marking it as the first biologic designed

to cross the BBB for this indication.



Technical Innovation and Clinical Progress

Denali Therapeutics has developed proprietary TV (transferrin receptor-mediated)
transport technology, which utilizes a transferrin receptor-binding antibody to efficiently
shuttle therapeutic biologics across the BBB. This innovative platform overcomes the
significant hurdle that typically prevents large molecules from reaching the brain
effectively. AVLAYAH™ (tividenofusp alfa-eknm), approved for Hunter syndrome,
represents a breakthrough in enzyme replacement therapy for central nervous system
manifestations of the disease. This accelerated FDA approval serves as a crucial validation
of Denali's BBB penetration technology. Furthermore, Denali is advancing its Alzheimer's
disease pipeline with DNL628 (OTV:MAPT) and DNL921 (ATV:Abeta). DNL628 targets
microtubule-associated protein tau (MAPT) with the aim of reducing tau pathology,
while DNL921 targets amyloid-beta (Abeta) to clear amyloid plaques, a hallmark of
Alzheimer's disease. Both candidates initiated Phase 1/1b clinical trials in the first half of
2026. Their ability to traverse the BBB is expected to achieve therapeutically relevant
concentrations in the brain, thereby enabling potential disease-modifying effects for

these challenging conditions.

Strategic Impact and Future Outlook

The opening plenary address at AAIC 2026 will serve as an important platform for Denali
Therapeutics to solidify its leadership in BBB penetration technology and shape the
future of neurodegenerative disease therapy. The progression of its Alzheimer's
programs, DNL628 and DNL921, into Phase 1/1b trials raises hopes for new treatment
options for this devastating illness. If these agents demonstrate efficacy, BBB penetration
technology could become a standard approach in neurological disease treatment.
Researchers and engineers are likely to draw inspiration from Denali's success,
accelerating their own efforts to apply similar BBB-transcending strategies to other
modalities and diseases. Investors are expected to increase their interest in companies
with robust BBB penetration technologies and neuroscience pipelines, potentially leading
to accelerated funding into this high-risk, high-reward sector. Denali's ongoing
advancements hold the potential to significantly contribute to accelerating innovation in

neuroscience and providing more effective therapies for patients worldwide.

Source: https://www.biospace.com/press-releases/denali-therapeutics-to-give-opening-plenary-address-
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| overview

A new study reveals that once-weekly subcutaneous semaglutide offers superior
efficacy for weight loss and metabolic improvements in psychiatric patients, including
those with schizophrenia and bipolar disorder, compared to other GLP-1 receptor
agonists. Crucially, these benefits were achieved without significant increases in
psychiatric hospitalizations or symptom exacerbations, providing a vital new
therapeutic strategy for the severe challenges of obesity and metabolic dysregulation
in this population. The research advocates for further head-to-head trials to firmly

establish clinical superiority.
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Background

Obesity and metabolic dysregulation in psychiatric patients represent a serious public
health challenge, contributing to increased cardiovascular disease risk, reduced quality of
life, and higher premature mortality rates. Conventional lifestyle interventions often have
limited efficacy, increasing the need for pharmacotherapy. However, psychotropic
medications themselves frequently induce weight gain and metabolic disturbances,
complicating therapeutic choices. While GLP-1 RAs are considered game-changers for
obesity and diabetes in the general population due to their efficacy, data in psychiatric
patients has been sparse. This study demonstrates semaglutide's effectiveness in this
specific population, providing critical information for psychiatrists and endocrinologists
in treatment planning. This could open new market opportunities for pharmaceutical
companies considering differentiated strategies for GLP-1 RAs in specific patient groups,
especially given the global prevalence of metabolic issues in these underserved

populations.

Key Findings

A recent study indicates that once-weekly subcutaneous semaglutide demonstrates
superior efficacy for weight loss and metabolic improvements in psychiatric populations,
including individuals with schizophrenia or bipolar disorder, compared to other GLP-1
receptor agonists. Crucially, these benefits were achieved without significantly increasing
psychiatric hospitalizations or exacerbating symptoms, offering a vital new therapeutic
strategy for the severe challenges of obesity and metabolic dysregulation prevalent in
this patient group. The research advocates for more head-to-head trials to firmly

establish clinical rankings.



Technical and Clinical Insights

GLP-1 receptor agonists (GLP-1 RAs) exert their effects on glycemic control and weight
reduction through multiple mechanisms, including stimulating insulin secretion,
suppressing glucagon secretion, delaying gastric emptying, and reducing appetite. This
study, analyzing clinical data from psychiatric patient populations, revealed that once-
weekly subcutaneous semaglutide led to statistically significant improvements in average
weight loss and metabolic parameters such as HbA1c and lipid profiles when compared
to other GLP-1 RAs. A particularly notable finding was that semaglutide use did not
significantly increase rates of psychiatric hospitalization or worsen psychiatric symptoms.
Patients with mental illnesses are often at higher risk for weight gain and metabolic
disorders due to the conditions themselves and the side effects of antipsychotic
medications, making treatment complex. This study suggests semaglutide can provide
clinically meaningful benefits in this vulnerable population while maintaining good
tolerability. However, researchers emphasize the need for more rigorous head-to-head

comparative trials to definitively establish the clinical superiority among GLP-1 RAs.

Strategic Implications and Future Outlook

These findings are likely to broaden the role of semaglutide in managing weight and
improving metabolic health in psychiatric patients. In clinical practice, psychiatrists may
more actively consider semaglutide as a treatment option when prescribing GLP-1 RAs.
Future research will be crucial in further establishing semaglutide's long-term safety and
efficacy profile through larger, longer-term clinical trials, particularly head-to-head
comparisons with other GLP-1 RAs. Additionally, understanding which psychiatric
subtypes respond best to semaglutide or its effects in combination with specific
antipsychotics will be important. Investors will likely observe the expansion of the GLP-1
RA market and the creation of new market segments in previously underserved patient
populations. This discovery offers significant hope for improving the physical health
outcomes and enhancing the quality of life for individuals living with mental illness

globally, potentially influencing treatment guidelines and healthcare resource allocation.

Source: https://www.news-medical.net/news/20260709/Semaglutide-outperforms-other-GLP-1-drugs-
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I OVERVIEW

Scientists from Amgen and academic partners underscore Al's role as a powerful
accelerator, not a shortcut, in drug discovery, enabling complex data analysis and
hypothesis generation. While Al shows immense promise, fully realizing its potential
requires overcoming critical challenges like accurately predicting drug behavior in
humans and ensuring robust safety profiles. Integrating insights across the entire

drug lifecycle is key to unleashing Al's transformative impact.
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Background

Drug discovery is characterized by high costs, lengthy development timelines, and low
success rates. On average, bringing a new drug to market takes over a decade and costs
hundreds of millions to billions of dollars, with a success rate often below 10%. The
integration of Al is part of an industry-wide effort to break these bottlenecks and make
the drug discovery process more efficient and cost-effective. Major pharmaceutical
companies like Amgen are enhancing their internal R&D capabilities with Al and
exploring new business models. Numerous biotech startups are also entering the drug
discovery arena with Al as a core technology, intensifying competition globally. Al is
expected to offer advantages over traditional methods, particularly in learning patterns
from vast datasets of past failed compounds to increase the likelihood of success and
propose novel design principles. However, the 'black box' nature of Al models, or the
opacity of their decision-making processes, remains a challenge, demanding

transparency and reliability for regulatory bodies and clinical settings worldwide.

Key Findings

Scientists from Amgen and leading academic institutions emphatically state that Artificial
Intelligence (Al) serves as a powerful accelerator for drug discovery, rather than a mere
shortcut. Al has already demonstrated significant value in analyzing vast, complex
datasets, generating novel hypotheses, and identifying subtle, hidden patterns often
beyond traditional methods. Its capabilities span critical phases from target identification
and lead optimization to preclinical studies. Specifically, Al excels at rapidly identifying
disease-relevant biomarkers and novel targets from multi-omics data (genomics,
proteomics, metabolomics). It can also significantly accelerate compound synthesis and
testing by efficiently screening vast chemical libraries and predicting physicochemical
and ADME (absorption, distribution, metabolism, excretion) properties through advanced
machine learning models. Amgen experts particularly highlight Al's strength in revealing

non-linear relationships within diverse biological datasets.



However, unlocking Al's full potential necessitates overcoming several critical challenges.
Paramount among these are accurately predicting drug behavior within the complex
human physiological system and rigorously ensuring the safety profiles of drug
candidates. A significant hurdle remains in integrating and validating Al-generated
predictions and molecular proposals with actual experimental data and clinical insights.
Optimizing the intricate trade-off between efficacy and safety, along with addressing the
‘black box' nature of some Al models, demands close collaboration between Al and

human expertise, ensuring transparency and reliability for regulatory scrutiny.

Despite these challenges, the pace of Al's evolution in drug discovery is remarkable.
Future advancements hinge not only on improving the predictive accuracy of Al models
but crucially on their seamless integration with wet lab experiments and the
establishment of real-time feedback loops from clinical trial data. The focus will be on
developing automated experimental platforms capable of rapidly validating Al-
generated molecular designs and hypotheses. Ultimately, by playing an integral role at
every stage of new drug development, Al is poised to usher in an era where safer and
more effective treatments are delivered to patients faster. Al is envisioned not merely as
a tool, but as an evolving partner collaborating with human scientists to expand the

frontiers of biopharmaceutical innovation globally.

Source: https://www.amgen.com/stories/2026/07/how-ai-is-changing-drug-discovery-and-what-it-will-

take-to-unlock-its-full-potential

Collected: July 10, 2026 | Automated Research System (Gemini API)


https://www.amgen.com/stories/2026/07/how-ai-is-changing-drug-discovery-and-what-it-will-take-to-unlock-its-full-potential
https://www.amgen.com/stories/2026/07/how-ai-is-changing-drug-discovery-and-what-it-will-take-to-unlock-its-full-potential

#08 ImagiChem : ETRIANID SILENICERIL7F=
ERT BTy RAIFED FACS Omegas ICHER.
BIETH 1 > ZIE

Published Published July 09, 2026  ACS Omega USA

| overview

A novel hybrid generative Al method, ImagiChem, published in *ACS Omega*,
leverages visual information—specifically structured artistic input—as a chemical prior
to design chemically valid, drug-like molecules. This unique approach, which applies
deep generative models, significantly enhances the efficiency of generating viable
molecular candidates. ImagiChem represents a new synergy between computational
chemistry and visual cognition, poised to accelerate *de novo* molecular design and

drive innovation in early-stage drug discovery.
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Key Findings

A groundbreaking study published in *ACS Omega* introduces ImagiChem, a novel
hybrid generative Al method that utilizes visual information, specifically artistic input
patterns, as a chemical prior to design chemically valid and drug-like molecules. The
research demonstrates that structured artistic inputs significantly increase the yield of
valid molecular hits, expanding the frontier of computational chemistry into the realm of
visual cognition. ImagiChem harnesses deep generative models to accelerate *de novo*
molecular design, pointing towards a new synergy between Al, chemistry, and human

creativity, with the potential to revolutionize early-stage drug discovery.

Technical and Clinical Details

ImagiChem adopts an integrated approach combining multiple deep generative models,
including recurrent neural networks (RNNs), variational autoencoders (VAEs), and
diffusion-based generative models. While traditional *de novo* molecular design often
relies on abstract chemical representations like SMILES strings or graph representations,
ImagiChem uniquely leverages visually input structural patterns and motifs as direct
chemical priors. For example, by 'drawing' specific arrangements of functional groups or
ring systems, researchers can provide visual constraints that the Al interprets to generate
corresponding molecular structures. This allows chemists to engage with molecular
design in a more intuitive and creative manner. The study showed that "artistic' inputs,
such as simple line drawings or sketches, profoundly influence the validity, novelty, and
druglikeness of the generated molecules. This method streamlines the exploration of
chemical space and holds the potential to discover novel structural motifs that might be
overlooked by conventional approaches, illustrating Al's role not just as a data

processing tool but as a complement to human ingenuity.



Background and Context

Molecular design in drug discovery is a time-consuming, costly process plagued by
persistently low success rates. Artificial intelligence (Al) is emerging as a powerful tool to
address these bottlenecks. *De novo* molecular design, in particular, aims to generate
new compounds with desired pharmacological activities from scratch, necessitating
efficient exploration of vast chemical spaces. While various generative models have been
developed, intuitive control for chemists interacting with Al has often remained
challenging. ImagiChem's visual input approach enables chemists to intervene more
directly in the design process, integrating their experience and intuition into the Al
model. This represents a new direction in user interface and interaction design for Al-
driven drug discovery tools. For pharmaceutical and biotech companies, this technology
holds immense potential to accelerate the discovery of new drug candidates and reduce
the time and cost associated with early-stage research and development, globally

enhancing the efficiency of drug pipelines.

Strategic Significance and Outlook

Technologies like ImagiChem could trigger a paradigm shift in early-stage drug
discovery. In the future, researchers might simply sketch an idea, and Al could propose
chemically valid molecular structures in real-time, along with assessments of their
properties and synthetic feasibility. Engineers can further optimize ImagiChem's
algorithms and integrate them with more complex chemical constraints and biological
activity information to broaden their applicability. Collaboration with automated systems
for predicting synthesis pathways and validating generated molecules through
experimental data will also be critical. Investors are likely to show substantial interest in
such innovative platforms that merge Al, chemistry, and design, holding the promise of
improving drug discovery success rates and accelerating timelines. This research is a
compelling example of how Al can synergize with human cognition to accelerate
scientific discovery, becoming a crucial factor in shaping the future of drug discovery and
development across the globe, driving efficiency and innovation in an increasingly

competitive landscape.

Source: https://pubs.acs.org/doi/10.1021/acsomega.6c05429
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| overview

Kailera Therapeutics, in partnership with Hengrui Pharma, has reported positive Phase
3 trial results for its oral GLP-1 drug, HRS-7535, in China. The drug achieved an
average 9.8% weight loss over 44 weeks in obese patients, alongside significant
glucose reduction in a separate diabetes study, positioning it as a potent contender
against leading injectables. However, the reported high incidence of gastrointestinal
side effects will be a key consideration in an increasingly competitive oral obesity

treatment market.
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Key Findings

Kailera Therapeutics, in collaboration with Hengrui Pharma, has announced positive
outcomes from a pivotal Phase 3 trial in China for its investigational oral GLP-1 receptor
agonist, HRS-7535, aimed at obesity treatment. The trial demonstrated a compelling
average weight loss of 9.8% from baseline over 44 weeks at the highest daily dose.
Furthermore, a concurrent late-stage diabetes trial confirmed a significant reduction in
blood glucose levels. While HRS-7535 exhibits efficacy comparable to established
injectable and oral GLP-1 therapies such as Eli Lilly’s tirzepatide (Zepbound/Mounjaro)
and Novo Nordisk’s semaglutide (Wegovy), the trial noted a relatively high incidence of
gastrointestinal (Gl) side effects. This development is poised to escalate competition

within the burgeoning oral obesity treatment sector.

Technical and Clinical Details

HRS-7535 functions as an oral small-molecule agonist of the glucagon-like peptide-1
(GLP-1) receptor. This class of therapeutics is well-established for managing type 2
diabetes and obesity, leveraging multifaceted mechanisms including glucose-dependent
insulin secretion, glucagon suppression, delayed gastric emptying, and appetite
modulation. The Phase 3 obesity trial, conducted in China, demonstrated that HRS-7535,
at its maximum tested dose, induced a substantial average weight loss of 9.8% from
baseline over a 44-week period. This efficacy profile positions it comparably to leading
injectable and oral GLP-1 receptor agonists currently available, such as Eli Lilly's
tirzepatide (Zepbound/Mounjaro) and Novo Nordisk's semaglutide (Wegovy), while
offering the significant advantage of oral administration. Concurrently, a late-stage
diabetes trial corroborated its effectiveness in glycemic control, showing a significant
reduction in HbA1c levels versus placebo. A notable aspect, however, was the reported
relatively high incidence of gastrointestinal adverse events (e.g., nausea, vomiting,
diarrhea). While these are common class effects for GLP-1 receptor agonists, their
prominence in an oral formulation necessitates careful management for patient
tolerability and long-term adherence, which will be crucial for broader market

integration.



Background and Context

GLP-1 receptor agonists have emerged as one of the most rapidly expanding therapeutic
classes for type 2 diabetes and obesity management in recent years. Oral GLP-1
formulations are particularly transformative, as they promise to significantly enhance
patient adherence by circumventing the challenges and anxieties associated with
injectable medications. Currently, Novo Nordisk's oral semaglutide (Rybelsus) holds a
dominant position in this segment. The successful emergence of new oral contenders
like Kailera Therapeutics' HRS-7535 is anticipated to heighten market competition and
expand the array of available treatment modalities. Given China's vast population with
diabetes and obesity, the market potential is immense. The strategic alliance between
Kailera Therapeutics and Hengrui Pharma aims to expedite clinical development and
regulatory approval within China, potentially establishing a foundation for subsequent
global market penetration. The global pursuit of effective oral GLP-1 drugs is
intensifying, with major pharmaceutical players like Eli Lilly and Pfizer actively advancing
their own oral candidates. HRS-7535's compelling Phase 3 data positions Kailera strongly

within this dynamic and competitive therapeutic landscape.

Strategic Significance and Outlook

The successful conclusion of the Phase 3 trial for HRS-7535 represents a critical
milestone for Kailera Therapeutics, paving the way for imminent regulatory submission in
the Chinese market. Should it gain approval, HRS-7535 would provide a novel and more
patient-friendly therapeutic alternative for individuals in China battling obesity and type
2 diabetes. For the scientific and engineering community, the success of this oral GLP-1
drug offers renewed impetus for accelerating research into advanced oral delivery
technologies, particularly for other peptide mimetics and small-molecule receptor
agonists. From an investment perspective, the commercialization trajectory of HRS-7535
in China and its potential for eventual global expansion will be closely scrutinized. The
effective mitigation and management of gastrointestinal side effects will be paramount
for ensuring sustained patient adherence and achieving market success, thereby
underscoring the importance of robust post-market surveillance and real-world evidence
collection. The expanding portfolio of oral GLP-1 drugs holds the promise to
fundamentally reshape the paradigm for obesity and type 2 diabetes treatment,
fostering a future where a broader patient demographic can access convenient and

highly efficacious therapies globally.
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| overview

Stanford University researchers are accelerating scientific discovery by employing Al
to understand complex biological processes, notably in protein biochemistry. They've
developed Evo 2 to advance gene function and disease research, pioneering the
world's largest open language model, the first Al-generated genomic database, and
the first Al-generated viable genomes. These breakthroughs are pivotal for designing
new genetic sequences with specific functions, poised to revolutionize bioengineering
and synthetic biology by demonstrating Al's capability to design functional biological

systems.
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Background

The life sciences, particularly genomics and proteomics, have generated vast amounts of
data in recent years. However, the complexity of this data has limited human capacity for
analysis and discovery. The introduction of Al is seen as an inevitable evolution to bridge
this 'data-to-knowledge gap' and accelerate scientific discovery. The success of Al-
generated genomes holds the potential to revolutionize the field of synthetic biology.
Synthetic biology aims to engineer and construct biological systems for applications in
pharmaceuticals, biofuels, and novel materials. Previously, genome design often involved
modifying existing biological genomes; now, with Al enabling 'de novo' (from scratch)
design, the path is open to creating biological systems with entirely new functions. This
technology is expected to be applied by biotechnology and pharmaceutical companies
worldwide, from drug target discovery and development to optimizing manufacturing
processes. Amidst intensifying international research competition, Stanford HAI's
achievements underscore Al's growing importance as a leading example of accelerating

scientific discovery.

Key Findings

Researchers at Stanford University's Human-Centered Al (HAI) Institute are dramatically
accelerating the pace of scientific discovery through the innovative application of Al.
Specifically, Al is yielding novel insights into complex biological processes such as
protein biochemistry. They have not only developed Evo 2, an advanced tool to
accelerate gene function and disease research, but have also achieved groundbreaking
results by creating the world's largest fully open language model, the first Al-generated
genomic database, and the first Al-generated viable genomes. These achievements are
crucial for designing new genetic sequences with specific functions, laying the

foundation for the future of synthetic biology and bioengineering.



Technical and Clinical Details

The Evo 2 tool, developed by the Stanford HAI research team, combines advanced
machine learning algorithms with extensive biological datasets to accelerate gene
function prediction, identification of disease-related genes, and therapeutic target
discovery. Evo 2 excels in deeply analyzing the relationship between protein structure
and function, deriving new principles for biomolecular design from evolutionary patterns.
Their creation of the 'first Al-generated genomic database' represents an accumulation
of Al-designed, previously unknown gene sequences and genetic circuits, learned from
vast genomic information. Furthermore, the 'first Al-generated viable genomes' signify
that Al has not merely designed blueprints but has proposed and optimized genomic
sequences that are potentially functional within actual cells or organisms. This
technology could be an incredibly powerful tool for optimizing microbial genomes to
produce specific drugs, developing disease-resistant plant varieties, or designing new
viral vectors for gene therapy. Researchers are demonstrating that these complex
biological systems generated by Al can achieve specific goals far more rapidly and

efficiently than traditional trial-and-error methods.

Strategic Significance and Outlook

The research outcomes from Stanford HAI will have an immeasurable impact on the
future of biotechnology and medicine. The Al's capability to design new genetic
sequences and genomes with specific functions directly translates to advancements in
personalized medicine, gene therapy, new drug development, and environmental
applications (e.g., designing CO2-absorbing microorganisms). Engineers will focus on
further improving the accuracy and scalability of Al models and developing automated
wet-lab platforms for the synthesis and validation of Al-generated genomes. For
researchers, the novel genome and protein designs suggested by Al will serve as
experimental starting points to deepen fundamental biological understanding. Investors
are expected to actively explore investment opportunities in Al-driven synthetic biology
and bioengineering companies. As Al transcends mere data analysis to design and create
functional living systems, the frontiers of scientific discovery will expand significantly,
leading to innovative solutions for many global challenges. This work positions the US as
a leader in leveraging Al for biological innovation, potentially setting global benchmarks

for future research and development in this domain.
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| overview

Eli Lilly's novel once-daily oral GLP-1 receptor agonist, orforglipron, has demonstrated
superior efficacy over oral semaglutide (Rybelsus) in treating type 2 diabetes and
obesity, according to pivotal ATTAIN-2 and ACHIEVE trials. The drug achieved
significant glycemic control, with up to 70% of participants reaching an HbA1c below
7%, alongside substantial weight loss. Its oral administration, lack of refrigeration
requirements, and lower manufacturing cost promise enhanced convenience and
global accessibility, despite a reported higher incidence of gastrointestinal side

effects.
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Background

GLP-1 receptor agonists have been transformative in the treatment of type 2 diabetes
and obesity, driving significant market growth in recent years. Oral GLP-1 drugs, in
particular, represent a major advancement for patients who prefer not to use injectables.
While Novo Nordisk's oral semaglutide (Rybelsus) is already on the market, the advent of
orforglipron introduces a powerful new contender in this highly competitive space. Eli
Lilly aims to further solidify its leadership in the GLP-1 market with the development of
orforglipron. The convenience and potential cost-effectiveness of oral GLP-1s could have
a substantial impact on treatment accessibility, especially in middle-income countries
and underserved regions. Competition in this segment is intense, involving other major
players like Pfizer, fostering diverse and improved treatment options for patients while
creating a crucial battleground for pharmaceutical companies to differentiate their

portfolios and capture market share.

Key Findings

Eli Lilly's novel once-daily oral GLP-1 receptor agonist, orforglipron, demonstrated
superior efficacy over oral semaglutide (Rybelsus) in treating adults with type 2 diabetes
and obesity, as evidenced by the ATTAIN-2 and ACHIEVE trials. These groundbreaking
results establish orforglipron's significant advantage in glycemic control and weight
reduction within the oral GLP-1 drug market. Up to 70% of participants achieved an

HbA1c below 7%, accompanied by clinically meaningful weight loss.



Technical and Clinical Details

Orforglipron is a small-molecule, non-peptide GLP-1 receptor agonist, administered
once daily orally. In the ACHIEVE trials, orforglipron showed superiority to dapagliflozin
and oral semaglutide (Rybelsus) in improving glycemic control and weight loss in adults
with type 2 diabetes. Approximately 70% of patients achieved the target HbA1c of less
than 7%, a critical clinical benchmark in diabetes management. The ATTAIN-2 trial further
highlighted orforglipron's superior weight loss effects over oral semaglutide (Rybelsus)
in patients with obesity, with a clinically significant difference observed. Specifically,
significant weight reduction and A1C improvements were confirmed. Key advantages of
orforglipron include its oral administration (eliminating the need for injections), no
requirement for refrigeration, and no strict meal-timing restrictions. These factors could
significantly enhance patient adherence and improve access to treatment for a broader
population. Its relatively lower manufacturing cost also suggests potential for
widespread global adoption. However, clinical trials reported a higher incidence of
gastrointestinal side effects (e.g., nausea, vomiting, diarrhea) compared to semaglutide,
which is a common challenge with GLP-1 receptor agonists and underscores the

importance of tolerability management.

Strategic Significance and Outlook

The positive clinical trial results for orforglipron are expected to accelerate its regulatory
submission process. If approved, orforglipron is poised to become an attractive new
treatment option for patients with both type 2 diabetes and obesity, particularly those
preferring an oral medication. Researchers and engineers will gain new insights from the
success of this small-molecule oral GLP-1, accelerating the development of oral delivery
technologies for other peptide mimetics and small-molecule drugs. Investors will
undoubtedly re-evaluate Eli Lilly's GLP-1 pipeline and focus on the company's long-term
growth potential in this market segment. Managing gastrointestinal side effects and
gathering long-term safety data will be key to orforglipron's market success.
Nevertheless, its superior efficacy and oral convenience hold the potential to transform
the lives of millions of patients worldwide, setting new standards for diabetes and

obesity care globally.

Source: https://www.sciencedaily.com/releases/2026/07/260707054111.htm
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| overview

The U.S. FDA announced two significant initiatives to streamline drug development
and embrace technological advancements. A public meeting on July 9, 2026, will
address criteria and prioritization for drug repurposing, aiming to leverage existing
medications for new therapeutic uses. Concurrently, new final guidance issued July 1,
2026, standardizes Next-Generation Sequencing (NGS) data submissions for antiviral
products, underscoring the FDA's commitment to accelerating pharmaceutical

innovation and adapting regulatory frameworks to emerging technologies.
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Background and Context

The pharmaceutical industry has long grappled with escalating costs and protracted
timelines associated with conventional drug discovery. In this context, drug repurposing
has emerged as a strategically important, cost-efficient solution, particularly validated in
addressing rare diseases and urgent public health crises such as pandemics. The FDA's
decision to convene a public meeting highlights its recognition of repurposing's strategic
value and its commitment to forging more efficient pathways through collaborative
engagement with industry, academia, and patient organizations. Concurrently, while
Next-Generation Sequencing (NGS) technology has profoundly transformed antiviral
drug development, the absence of standardized data formats and analytical
methodologies presented significant regulatory hurdles. The new final guidance directly
addresses this by fostering standardization, thereby ensuring the quality and
transparency of data submissions in antiviral product development. This regulatory
action aligns with a broader global trend of regulatory bodies collaborating on data
standards and validation techniques, especially as Al-driven drug discovery increasingly

leverages big data.

Key Announcements

The U.S. Food and Drug Administration (FDA) has unveiled two pivotal initiatives
designed to accelerate drug development and integrate technological advancements
into regulatory processes. On July 9, 2026, the agency will host a public meeting titled
"Drug Repurposing: Considerations for Selection Criteria and Prioritization." This forum
aims to establish a clear regulatory framework for leveraging existing drugs to treat new
diseases. Complementing this, on July 1, 2026, the FDA finalized its guidance for
submitting Next-Generation Sequencing (NGS) data specifically to the Division of
Antiviral Products. This move signifies a proactive regulatory posture towards emerging

biotechnologies and data science applications in pharmaceuticals.



Technical and Regulatory Implications

Drug repurposing presents a compelling avenue for pharmaceutical innovation,
promising substantial reductions in development timelines and costs due to the
established safety profiles of existing compounds. The FDA's public meeting will delve
into critical practical considerations, including criteria for selecting promising
repurposing candidates, the necessary evidence for regulatory approval, and
prioritization standards across various therapeutic areas. This endeavor is set to
demystify development pathways, empowering companies to more effectively harness
this strategy. Simultaneously, Next-Generation Sequencing (NGS) technology has
revolutionized antiviral drug development. Its ability to perform rapid, cost-effective
genomic analysis is crucial for identifying drug-resistant mutations and monitoring viral
evolution. The newly issued FDA guidance provides clarity on standardized formats,
quality control measures, and analytical prerequisites for pharmaceutical firms
submitting NGS data in drug approval applications. This standardization is vital for
ensuring data reliability and expediting the regulatory review process, exemplifying how
regulatory bodies are evolving to accommodate novel data types as data science and

artificial intelligence increasingly permeate drug discovery workflows.

Strategic Significance and Future Outlook

These proactive FDA initiatives are poised to profoundly reshape the landscape of future
drug development. By establishing clear guidelines for drug repurposing, the agency
expects to significantly accelerate the identification of novel therapies and drug
candidates, especially within domains characterized by substantial unmet medical needs.
This will necessitate that researchers and engineers not only develop more sophisticated
bioinformatics analysis tools but also rigorously adhere to the new, standardized NGS
data submission protocols. From an investment perspective, this may direct capital
towards firms specializing in repurposing strategies or those demonstrating robust
expertise in NGS data analysis. Ultimately, the FDA's actions are anticipated to cultivate a
faster, more efficient drug development paradigm, thereby delivering innovative
therapies to patients globally. This represents a critical component of a worldwide trend
where regulatory bodies are actively adapting to scientific and technological
advancements to optimize public health outcomes and bolster the global

competitiveness of the U.S. biopharmaceutical sector.
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#13 Novel Oral GLP-1 Agonist Achieves Up to 11.3%
Weight Loss in Phase 2b Study, Demonstrating
Sustained Efficacy and Favorable Safety Profile
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| overview

An investigational oral GLP-1 receptor agonist demonstrated significant efficacy in a
Phase 2b trial, inducing up to 11.3% more body weight loss than placebo over 36
weeks. The ACCESS study, involving 230 adults, showed no apparent weight-loss
plateau and a robust safety profile primarily characterized by mild-to-moderate
gastrointestinal side effects. This breakthrough suggests a viable oral alternative to
injectable GLP-1s, promising enhanced patient adherence and broader therapeutic

access for metabolic diseases.
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Key Findings

An investigational oral GLP-1 receptor agonist has demonstrated remarkable efficacy in a
Phase 2b study, achieving up to 11.3% greater body weight loss compared to placebo
over 36 weeks. This represents a pivotal advance, indicating the potential for an oral
therapy to deliver weight reduction comparable to existing injectable GLP-1 agonists,

significantly improving patient convenience.

Technical / Clinical Details

e The ACCESS trial was a randomized, placebo-controlled, Phase 2b clinical study

involving 230 adult patients with obesity.

e Dose-dependent weight loss was observed, with the highest dose group achieving a

mean body weight reduction of 11.3% by week 36.

e Crucially, the study showed no discernible weight-loss plateau, suggesting the

potential for sustained long-term efficacy.

e The safety profile was favorable, with most reported adverse events being mild to
moderate gastrointestinal issues, consistent with the known class effects of GLP-1

receptor agonists. Serious adverse events were infrequent.

e Designed for once-weekly oral administration, this investigational drug offers a

substantial advantage for patients reluctant to use injectable therapies.

Background & Context

GLP-1 receptor agonists have transformed the treatment landscape for type 2 diabetes
and obesity, leading to rapid market expansion. However, the prevalence of injectable
formulations poses challenges for patient burden and adherence. The development of
oral GLP-1 receptor agonists is therefore critical for overcoming these barriers and
expanding therapeutic access. While several companies are pursuing oral GLP-1
formulations, the ACCESS trial results provide compelling validation for the technological

feasibility and clinical potential in this domain.



Strategic Significance & Outlook

These promising Phase 2b results are expected to accelerate the progression into larger
Phase 3 clinical trials. If successful, this oral GLP-1 receptor agonist has the potential to
fundamentally shift the paradigm of obesity and type 2 diabetes treatment. For patients,
it offers a highly effective, non-injectable alternative that can significantly improve
quality of life and treatment compliance. For the pharmaceutical industry, it signals the
emergence of a massive oral GLP-1 market. This advancement could also play a crucial
role in addressing the global obesity and diabetes epidemics by making effective

treatment more accessible and patient-friendly.

Source: https://www.beckershospitalreview.com/glp-1s/oral-glp-1-delivers-up-to-11-3-weight-loss-4-
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#14 Nanoparticles Emerge as Breakthrough Strategy
for Blood-Brain Barrier Drug Delivery in CNS Diseases
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| overview

Overcoming the blood-brain barrier (BBB) has been a persistent challenge in treating
central nervous system (CNS) disorders, but nanoparticle-mediated drug delivery
offers a promising solution. Diverse approaches, including polymer nanoparticles,
protein/peptide delivery systems, and surface-modified ligand-conjugated
nanoparticles, are actively being researched to enhance BBB permeability and achieve
selective drug targeting to the brain. This technology holds immense potential for
accelerating the development of new therapeutics for previously intractable brain

diseases like Alzheimer's and Parkinson's.
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Key Findings

Nanoparticle technology is emerging as a groundbreaking solution to overcome the
formidable blood-brain barrier (BBB), a major impediment to treating central nervous
system (CNS) diseases. Specifically, polymer nanoparticles and surface-modified ligand-
conjugated nanoparticles demonstrate significant potential for efficiently crossing the
BBB and precisely delivering therapeutics to target sites within the brain. This innovation
offers substantial hope for developing novel treatments for devastating neurological
disorders such as Alzheimer's and Parkinson's disease, where current therapies are

severely limited by poor brain penetration.

Technical/Clinical Details

The blood-brain barrier (BBB) is a highly restrictive physiological barrier composed of
specialized endothelial cells that tightly regulate the passage of substances into the
brain, thereby protecting it from harmful agents. However, this stringent control also
prevents the vast majority of therapeutic agents from reaching their CNS targets.
Nanoparticles, by virtue of their tunable size, surface charge, and composition, can
exploit several mechanisms to traverse the BBB, including receptor-mediated
transcytosis, adsorptive-mediated transcytosis, and paracellular pathways. Polymer
nanoparticles, often based on biodegradable and biocompatible polymers such as PLGA
(poly(lactic-co-glycolic acid)) or PCL (poly(caprolactone)), encapsulate active
pharmaceutical ingredients, protecting them from enzymatic degradation while
facilitating BBB transit. A key advancement involves surface modification with specific
ligands, such as transferrin, insulin, or antibodies, which bind to corresponding receptors
on the BBB endothelial cells. This receptor-mediated interaction triggers active transport
into the brain, allowing the encapsulated drug to bypass the barrier and reach
therapeutic concentrations at the target site. For instance, antibody-conjugated
nanoparticles have successfully demonstrated enhanced brain drug uptake and
improved therapeutic outcomes in preclinical models. These strategies are being
investigated for a wide spectrum of CNS disorders, including neurodegenerative

diseases, brain tumors, and cerebral ischemic conditions.



Background & Context

CNS diseases represent a growing global health crisis, imposing immense burdens on
healthcare systems and significantly reducing patients' quality of life. The challenges
posed by the BBB have historically stalled the development of effective CNS
therapeutics. Traditional drug delivery approaches often face a dilemma: either high
systemic doses leading to severe off-target side effects or insufficient brain
concentrations resulting in therapeutic failure. Nanoparticle technology offers a
transformative solution by enabling precise targeting and controlled release, thereby
maximizing therapeutic efficacy while minimizing systemic toxicity. Recent successes with
nanocarriers like lipid nanoparticles (LNPs) and exosomes in mRNA vaccines have
validated their broader potential, including for CNS applications. Pharmaceutical
companies and biotechnology ventures specializing in brain drug delivery are making
substantial investments in this area, fostering intense competition to develop next-
generation nanoparticle platforms. These efforts are crucial for addressing the unmet

medical needs in CNS disorders, which currently have limited or no effective treatments.

Strategic Significance & Outlook

While still in its nascent stages, nanoparticle-mediated BBB delivery technology holds
immense therapeutic promise. Future challenges include optimizing biocompatible
materials, achieving precise control over nanoparticle biodistribution and
pharmacokinetics, and scaling up manufacturing processes for clinical translation. The
integration of artificial intelligence (Al) and machine learning is expected to accelerate
the discovery and design of optimal nanoparticle formulations, significantly shortening
development timelines. Furthermore, advancements in non-invasive imaging techniques
will enable real-time tracking of nanoparticle distribution and brain accumulation in vivo,
thereby accelerating their journey towards clinical applications. Ultimately, nanoparticle
technology is poised to fundamentally redefine the paradigm for CNS disease treatment,
offering groundbreaking therapies that dramatically improve patient prognosis and
quality of life. This technological shift will also open vast new market opportunities and

reshape the competitive landscape in neurotherapeutics.

Source: https://www.bocsci.com/nanoparticles/resources/nanoparticle-mediated-bbb-penetration-
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#15 Unlocking Oral Peptide Delivery: Overcoming
Challenges and Exploring Opportunities for Innovative
Drug Delivery Systems
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| overview

This article explores the critical challenges in oral peptide drug delivery and the
innovative solutions and future opportunities to overcome them. It highlights that
progress in formulation science, absorption enhancers, and advanced drug delivery
systems (DDS) is essential to address inherent issues like gastrointestinal degradation,
poor membrane permeability, and short half-lives. These advancements are expected
to significantly improve patient adherence and broaden the therapeutic applications

of peptide drugs.
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Key Findings

Oral delivery of peptide therapeutics faces significant inherent challenges, including
enzymatic degradation in the gastrointestinal tract, low intestinal permeability, and short
in vivo half-lives. However, the integration of innovative formulation technologies and
advanced drug delivery systems (DDS) is creating unprecedented opportunities to
overcome these barriers and vastly expand the market for peptide drugs. The primary
drivers for this advancement are the potential for enhanced patient compliance and the

broadening of therapeutic applications for peptide-based medicines.

Technical/Clinical Details

Peptides are characterized by rapid degradation by proteolytic enzymes, poor cell
membrane permeability due to their high hydrophilicity, and short systemic half-lives, all
contributing to extremely low oral bioavailability. To address these formidable
challenges, multiple strategies are under active development. One approach involves
chemical modifications to the peptide structure to enhance enzymatic resistance and
membrane permeability, such as the introduction of D-amino acids or the formation of
cyclic peptides. Another crucial area is innovation in pharmaceutical formulation. This
includes the use of functional excipients, such as protease inhibitors and permeation
enhancers, which protect peptides and facilitate their absorption. Enteric coatings are
employed to enable pH-dependent dissolution, protecting peptides in the stomach and
releasing them in the intestine. Furthermore, advanced DDS technologies, including
nanoparticles and microcapsules, are being engineered. Lipid nanoparticles (LNPs) and
polymeric nanoparticles encapsulate peptides, shielding them from degradation in the Gl
tract while optimizing their oral absorption pathways. Developments in oral
administration devices, such as self-injectable capsules or microneedle-laden pills, are
also gaining traction as means to promote localized absorption and improve

bioavailability by delivering the payload directly to the intestinal wall.



Background & Context

Peptide therapeutics, owing to their high specificity and potent pharmacological activity,
are positioned as promising treatments across a wide range of diseases, including
cancer, diabetes, and autoimmune disorders. However, their predominant injectable
administration route leads to significant physical and psychological burdens for patients,
often resulting in poor long-term treatment adherence. Enabling oral delivery would
dramatically enhance patient convenience, facilitate self-administration at home, and
thus substantially improve treatment uptake and compliance. This shift is projected to
propel the peptide market, currently valued at approximately $30 billion, to even greater
heights. While Novo Nordisk's oral semaglutide (Rybelsus) has already achieved market
success, there remains a critical need for versatile oral delivery platforms capable of
accommodating a broader diversity of peptide drugs with simplified administration

protocols.

Strategic Significance & Outlook

Research and development in oral peptide delivery technologies are expected to
accelerate significantly. Particular focus areas include Al-driven peptide design, the
development of biomimetic DDS, and smart delivery devices tailored for personalized
medicine approaches. While new modalities like gene editing and cell therapies are
emerging, peptide drugs continue to play a vital role due to their favorable safety
profiles and high specificity. The convergence of functional materials science,
biotechnology, and data science is anticipated to yield breakthrough innovations that
can effectively navigate the complexities of the gastrointestinal environment. These
advancements will not only enhance patients' quality of life but also unlock new market
opportunities for pharmaceutical companies, paving the way for peptide therapeutics to

become mainstream treatments across an even broader spectrum of disease areas.

Source: https://www.patheon.com/us/en/insights-resources/webinars/challenges-and-opportunities-in-
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#16 Virtual Symposium Unveils Innovations in Oral

Delivery Technologies for Peptides, Oligonucleotides,
and Proteins
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| overview

This virtual symposium extensively discussed the latest innovations in oral drug
delivery technologies for biologics, including peptides, oligonucleotides, and proteins.
Emphasis was placed on elucidating absorption/transport mechanisms, advancing
formulation techniques, and improving oral intake devices as key to developing oral
alternatives to traditional injectables. These advancements promise to significantly

enhance patient adherence and drive substantial growth in the biologics market.
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Key Findings

The virtual symposium highlighted cutting-edge innovations in oral drug delivery
technologies for biologics, including peptides, oligonucleotides, and proteins, presenting
detailed mechanisms and formulation advancements. A central focus was on
revolutionary oral delivery systems with the potential to dramatically improve patient
compliance and expand the therapeutic reach of drugs previously limited to injectable

administration.

Technical/Clinical Details

Macromolecular drugs such as peptides, oligonucleotides, and proteins historically face
formidable barriers to oral administration due to the harsh gastrointestinal (Gl)
environment (low pH, enzymatic degradation) and poor intestinal permeability. The
symposium showcased diverse strategies to overcome these challenges. First, chemical
modifications to enhance drug stability and co-administration with enzyme inhibitors
were discussed. Second, the development of permeation enhancers designed to
transiently modulate intestinal barrier function and promote drug absorption was
highlighted. Third, advanced formulation techniques, including nanoparticles,
microcapsules, and enteric coatings, were presented as means to protect drugs and
enable site-specific release. Nanoparticles, for instance, encapsulate payloads and
facilitate transcytosis across Gl epithelial cells, demonstrating potential to significantly
improve oral bioavailability. Additionally, progress in oral intake devices, such as smart
capsules and self-injecting oral systems, garnered attention as methods to increase local

drug concentrations and optimize systemic absorption.



Background & Context

Biologic therapeutics have revolutionized the treatment of numerous severe diseases
due to their high specificity and efficacy. However, their reliance on injectable
administration imposes significant physical and psychological burdens on patients and
contributes to high healthcare costs. Enabling oral delivery would dramatically enhance
patient convenience, improve treatment adherence, and expand access to a broader
patient population. For example, the success of oral GLP-1 agonists in diabetes
treatment has already demonstrated the high demand for such innovations.
Nevertheless, the hurdles for oral delivery of larger molecules like peptides and nucleic
acids remain substantial, underscoring the urgent need for breakthroughs in this field.
Pharmaceutical companies and biotech ventures recognize the immense market
potential in this underserved area and are heavily investing in DDS research and

development.

Strategic Significance & Outlook

The innovations discussed at this symposium clearly outline the roadmap for the
development of oral biologics. Future efforts will focus on further deciphering absorption
mechanisms, developing novel biocompatible materials, optimizing formulations using
Al/machine learning, and scaling up manufacturing processes. Especially with the
advancement of personalized medicine, there will be an increasing demand for
customizable oral delivery systems tailored to individual patient physiological
characteristics. Progress in this field is expected to fundamentally transform chronic
disease management, significantly enhance patient quality of life, and create new growth
opportunities within the biopharmaceutical market. This paradigm shift will allow
biologics to become more integrated into routine care, offering effective and convenient

treatment options to a global patient base.
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#17 Al Drug Discovery Funding Surges: Alloy

Therapeutics Becomes Unicorn with $40M Series E,
Isomorphic Labs Secures $2.1B
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| overview

According to Cure Ventures' 2026 Al drug discovery funding tracker, investment in
the sector is booming, with Alloy Therapeutics raising $40 million in Series E to reach
unicorn status with a valuation over $1 billion. Isomorphic Labs secured a massive
$2.1 billion in its Series B, while Perceptic also raised $12 million in a seed round,
indicating continued substantial investment. This influx of capital reflects strong
industry expectations for Al to revolutionize drug discovery and underscores the

technology's significant potential value.
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Key Findings

The Al drug discovery sector experienced a significant surge in funding during the first
half of 2026, highlighted by Alloy Therapeutics achieving unicorn status with over $1
billion valuation after securing $40 million in Series E funding. Notably, Isomorphic Labs
closed a monumental $2.1 billion Series B round, and Perceptic raised $12 million in its
seed round. This robust investment trend reflects the industry's strong confidence in Al's
transformative potential for drug discovery and signals an intensifying race to develop

next-generation therapeutics.

Technical/Clinical Details

Al drug discovery companies leverage machine learning algorithms and vast datasets to
accelerate every stage of the drug development process, from identifying novel drug
candidates and optimizing lead compounds to streamlining clinical trials and predicting
target protein structures. Alloy Therapeutics, for instance, integrates Al into its antibody
discovery platform to support the development of diverse therapeutic modalities; the
$40 million infusion is expected to fuel further technological advancements and expand
its partnership ecosystem. Isomorphic Labs, an Alphabet subsidiary and DeepMind spin-
out, is at the forefront of precise Al-driven protein structure prediction and drug design.
The colossal $2.1 billion funding will significantly enhance its R&D capabilities and allow
for the expansion of its pipeline across multiple disease areas. Even seed-stage
companies like Perceptic are receiving substantial investments for developing specialized
Al-native workflows and exploring the potential of Al-generated molecules, indicating a

continuous emergence of novel drug discovery approaches.



Background & Context

Traditional drug discovery is notoriously time-consuming, expensive, and plagued by low
success rates. Bringing a single new drug to market typically takes over a decade and
costs upwards of $2 billion. However, the advent of Al technologies, exemplified by
systems like AlphaFold for protein structure prediction, is beginning to alleviate these
bottlenecks. Al can rapidly screen millions of molecules, predict their physicochemical
properties and biological activities, and significantly improve the efficiency of preclinical
development. This capability promises to increase drug discovery success rates, shorten
development timelines, and ultimately deliver more affordable therapeutics to patients
faster. Major pharmaceutical players are actively integrating Al through partnerships and
acquisitions, further amplifying investor interest and driving the rapid evolution of the

sector.

Strategic Significance & Outlook

The substantial capital flowing into Al drug discovery unequivocally demonstrates that
this technology is not merely a trend but a core component shaping the future of
pharmaceutical innovation. Moving forward, Al's application will extend beyond early-
stage discovery to broader areas such as clinical trial design, patient stratification,
biomarker identification, and personalized medicine. This expansion is expected to
accelerate the development of treatments for rare and challenging diseases, significantly
addressing unmet medical needs. Concurrently, ethical considerations surrounding Al
use, data privacy, and collaboration with regulatory bodies will be crucial for the
technology's sustainable growth and societal acceptance. Al drug discovery stands as
one of the most exciting frontiers, holding the potential to fundamentally transform

human health and the future of medicine.

Source: https://wewillcure.com/insights/news/ai-and-machine-learning/ai-drug-discovery-venture-
funding-tracker-2026
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#18 China's Gan & Lee Pharma's Biweekly GLP-1 Shot

Bofanglutide Shows Efficacy in Phase 2b Trial for Type
2 Diabetes Glucose and Weight Loss

Published July 03, 2026  Healthline USA
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| overview

China's Gan & Lee Pharmaceuticals' novel biweekly GLP-1 drug, bofanglutide,
demonstrated significant reductions in blood sugar, along with weight loss and
improvements in cardiometabolic risk factors, in a Phase 2b clinical trial for type 2
diabetes patients. This biweekly dosing schedule could enhance patient convenience
and long-term adherence, positioning it as a new competitor in the GLP-1 agonist
market. Bofanglutide's success offers a new treatment option for type 2 diabetes and

showcases the growing impact of Asian innovation on the global medical market.
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Key Findings

Bofanglutide, a novel biweekly GLP-1 receptor agonist developed by China's Gan & Lee
Pharmaceuticals, has demonstrated significant improvements in glycemic control,
achieved substantial weight loss, and ameliorated cardiometabolic risk factors in patients
with type 2 diabetes during its Phase 2b clinical trial. This reduced dosing frequency,
administered every two weeks, has the potential to enhance patient convenience and
adherence, positioning bofanglutide as a notable new entrant in the highly competitive

GLP-1 agonist market.

Technical/Clinical Details

Bofanglutide is a long-acting glucagon-like peptide-1 (GLP-1) receptor agonist
administered via subcutaneous injection once every two weeks. The Phase 2b clinical trial
involved several hundred patients with type 2 diabetes, comparing different doses of
bofanglutide against placebo or existing GLP-1 agonists. For the primary endpoint,
change in HbA1c (glycated hemoglobin) from baseline, the bofanglutide treatment arms
showed a statistically significant reduction, with some dose groups reporting an average
decrease of over 1.5%. In terms of secondary endpoints, including body weight change,
bofanglutide groups observed an average weight loss of 4-7% compared to placebo.
Furthermore, cardiometabolic risk factors such as blood pressure and lipid profiles also
showed a trend towards improvement. The safety profile was favorable, with common
GLP-1 agonist-related gastrointestinal side effects (nausea, vomiting, diarrhea) reported

as mild to moderate, and few severe adverse events leading to discontinuation.



Background & Context

Type 2 diabetes and obesity represent profound global health challenges, and GLP-1
agonists have become cornerstone therapies, demonstrating high efficacy in both
glycemic control and weight management. The market is currently dominated by once-
weekly injectable formulations such as Novo Nordisk's semaglutide and Eli Lilly's
tirzepatide. However, there remains a significant unmet need and patient preference for
even less frequent injections. A biweekly GLP-1 agonist is anticipated to improve patient
convenience and reduce treatment burden, leading to better adherence and enhanced
therapeutic outcomes. Bofanglutide, as an innovation from China's Gan & Lee
Pharmaceuticals, is set to intensify global market competition and could become a
critical option, especially for the vast patient population in Asia. The development race
for long-acting GLP-1 agonists is fierce, and reducing dosing frequency is a crucial

differentiating factor for new products.

Strategic Significance & Outlook

The positive Phase 2b results for bofanglutide strongly support its progression into
large-scale Phase 3 clinical trials. Should Phase 3 studies confirm similar efficacy and a
favorable safety profile, bofanglutide is poised to capture a significant share of the GLP-1
agonist market, leveraging its convenient biweekly dosing schedule. Further
development could also explore its potential for reducing cardiovascular event risk or for
new indications such as non-alcoholic steatohepatitis (NASH). Bofanglutide's success
signifies broader choices for patients and contributes to improved long-term diabetes
and obesity management. It also underscores the growing influence of Chinese R&D
capabilities on global pharmaceutical innovation, potentially challenging established

market leaders with novel therapeutic options.

Source: https://www.healthline.com/health-news/biweekly-glp-1-shot-improves-blood-sugar-weight-

loss-clinical-trial
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#19 PROTACs and Molecular Glues Shatter Drug
Discovery Limits: Novel Therapeutic Strategies to
Degrade Disease-Causing Proteins Advance to Clinical
Trials

Published Date unknown PMC USA

| overview

PROTACs (Proteolysis Targeting Chimeras) and molecular glues are revolutionizing
drug discovery by targeting and degrading disease-causing proteins, overcoming
limitations of traditional occupancy-driven pharmacology. These modalities activate
the endogenous ubiquitin-proteasome system to achieve complete protein
elimination. Notably, ARV-110's demonstrated degradation in human tumors and
early anti-tumor activity significantly broaden therapeutic applications across

oncology, neurodegenerative, and inflammatory diseases.
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Key Findings

Targeted Protein Degradation (TPD) technologies, specifically PROTACs (Proteolysis
Targeting Chimeras) and molecular glues, offer a revolutionary approach to drug
discovery. Unlike traditional pharmacology, which primarily focuses on inhibiting protein
activity by occupancy, TPD aims to completely degrade and eliminate disease-causing
proteins. This technology leverages the endogenous ubiquitin-proteasome system and
holds immense therapeutic potential across a wide range of diseases, including cancer,
neurodegenerative disorders, inflammatory conditions, and infectious diseases, with

several candidates already in clinical evaluation.

Technical/Clinical Details

PROTACs are bifunctional molecules composed of a ligand that binds to a target protein
and another ligand that recruits an E3 ubiquitin ligase, connected by a chemical linker. By
bringing the target protein and the E3 ligase into close proximity, PROTACs induce
ubiquitination of the target protein, leading to its subsequent degradation by the
proteasome. This catalytic mechanism allows for efficient protein degradation even at
substoichiometric concentrations. Molecular glues, in contrast, are simpler small
molecules that induce or stabilize a novel protein-protein interaction between a target
protein and an E3 ligase, similarly leading to ubiquitination and degradation. For
instance, ARV-110, an androgen receptor (AR)-targeting PROTAC, demonstrated the first-
in-human AR protein degradation in tumors during clinical trials for castrate-resistant
prostate cancer (CRPC), along with early signs of anti-tumor activity. This was a critical
milestone, proving PROTACs' functionality and therapeutic potential in vivo. The ability of
PROTACs and molecular glues to address proteins lacking enzymatic activity (often
termed 'undruggable targets') opens up new avenues for targeting previously

inaccessible disease drivers.



Background & Context

Conventional drug discovery approaches have largely focused on binding to and
inhibiting the active sites of proteins. However, this strategy has limitations, as it restricts
the range of druggable targets and often fails to completely abolish protein function.
TPD technology fundamentally overcomes this limitation. By degrading and removing
target proteins, TPD can achieve a more profound and sustained therapeutic effect. This
innovative approach has generated significant excitement and investment within the
pharmaceutical industry, with numerous biotechnology companies such as Arvinas,
Kymera Therapeutics, and C4 Therapeutics leading the development. Major
pharmaceutical companies are also actively entering this space or forming partnerships
to bolster their pipelines. TPD is positioned as a 'third modality' after conventional small
molecules and biologics, offering significant hope for disease areas with high unmet

medical needs.

Strategic Significance & Outlook

The field of PROTACs and molecular glues is evolving rapidly, with many more
candidates expected to enter clinical development in the coming years. Key R&D
priorities include improving selectivity, minimizing off-target degradation, optimizing
oral bioavailability, and expanding applications to a broader range of diseases. Notably,
applications in central nervous system (CNS) disorders and autoimmune diseases
represent significant future frontiers. These technologies hold the potential to transform
numerous disease-causing proteins, previously considered 'undruggable' by
conventional methods, into viable therapeutic targets. Furthermore, the combination of
TPD with advancements in Al and structural biology will enable more efficient and
rational design of PROTACs/molecular glues, accelerating development timelines. TPD is
one of the most promising technological areas, poised to fundamentally transform drug

discovery and provide truly innovative therapies to patients.

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC8765495/
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#20 RNA Therapeutics Revolution: RNAi, ASO, and
MRNA Accelerate Towards Market, Unlocking
Intractable Disease Targets

Published Date unknown PMC USA

| overview

RNA-based therapeutics are rapidly emerging as promising technologies capable of
addressing previously 'undruggable’ targets at the genetic level. This review outlines
five key RNA therapeutic modalities—including RNA interference (RNAI), antisense
oligonucleotides (ASO), and messenger RNA (MRNA)-based therapies—detailing their
mechanisms, development status, and future therapeutic potential. These
technologies are expected to revolutionize the pharmaceutical market by offering

novel solutions for conditions previously beyond the reach of conventional drugs.
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Key Findings

RNA-based therapeutics are rapidly carving out new frontiers in medicine by offering the
potential to intervene at the genetic level for disease mechanisms previously deemed
‘undruggable’ by conventional drug discovery. This review provides a comprehensive
overview of five major RNA therapeutic modalities, including RNA interference (RNAI),
antisense oligonucleotides (ASOs), and messenger RNA (mRNA)-based therapies,
emphasizing their remarkable therapeutic potential and rapid developmental progress.
These technologies are at the forefront of pharmaceutical innovation, accelerating the

realization of groundbreaking treatments for various debilitating diseases.

Technical/Clinical Details

RNA therapeutics operate by targeting the flow of genetic information from DNA to
protein, thereby suppressing or inducing the production of disease-related proteins. Key

modalities include:

¢ RNA Interference (RNAI): Involves introducing small interfering RNAs (siRNAs) or
microRNAs (miRNAs) into cells to induce the degradation of specific messenger RNAs
(mRNAs), thereby inhibiting the production of the corresponding proteins. Clinically
approved examples include Inclisiran (Novartis) for hypercholesterolemia and

Givosiran (Alnylam) for acute hepatic porphyria.

¢ Antisense Oligonucleotides (ASOs): These are single-stranded DNA or RNA analogs
that bind complementarily to specific mMRNAs, leading to mRNA degradation, splicing
modification, or translational inhibition. Notable examples include Nusinersen
(Biogen) for spinal muscular atrophy and Tegsedi (lonis Pharmaceuticals) for

transthyretin amyloidosis.

e Messenger RNA (mRNA) Therapeutics: Delivers mRNA encoding specific proteins
into cells, prompting the body to produce the desired protein for therapeutic effect.
While widely recognized for their efficacy in COVID-19 vaccines, mRNA therapies hold
broad promise for cancer immunotherapy and genetic disorder replacement

therapies.

e Aptamers: Single-stranded nucleic acids (DNA or RNA) that bind with high affinity to

specific proteins, inhibiting their function much like antibodies.



e Guide RNAs (gRNAs): Used in genome editing technologies, such as the CRISPR-

Cas9 system, to target specific DNA sequences for modification.

These technologies hold the promise of addressing the root causes of diseases and

targeting mechanisms inaccessible to traditional drug modalities.

Background & Context

Conventional small molecule drugs and antibody therapies have historically targeted a
limited array of specific enzymes or receptors. However, approximately 80% of the
human genome consists of non-coding RNA, and many diseases are rooted in abnormal
gene expression. RNA therapeutics offer a unique advantage by directly engaging this
vast non-coding region and addressing 'undruggable targets'—proteins that are difficult
to bind with conventional drugs. The extraordinary success of mRNA vaccines during the
COVID-19 pandemic demonstrated the safety, efficacy, and rapid development
capabilities of RNA therapeutics, spurring an explosive acceleration in investment and
R&D in this field. Pharmaceutical leaders like Alnylam, lonis Pharmaceuticals, Moderna,
and BioNTech are pioneering RNA drug development, with many major pharmaceutical
companies entering the sector through partnerships and acquisitions. Consequently,

RNA therapeutics are rapidly becoming a critical pillar of pharmaceutical portfolios.

Strategic Significance & Outlook

RNA therapeutics are expected to expand their application across an even wider
spectrum of disease areas in the coming years. Key R&D objectives include developing
more efficient and safer delivery systems (e.g., extrahepatic targeting LNPs, exosomes),
enhancing stability, and minimizing off-target effects. The convergence of personalized
medicine, Al-driven RNA sequence design, and precision medicine approaches is
anticipated to yield truly transformative therapies for genetic disorders, cancer, infectious
diseases, and autoimmune conditions. RNA therapeutics possess the potential to
fundamentally redefine the paradigm of drug development, offering unprecedented

treatment options to patients, and their continued evolution warrants close attention.

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC9470505/
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#21 Frontiers of siRNA Delivery: LNP vs. GalNAc, with
Extrahepatic Targeting Driving Next-Gen Innovation

Published Date unknown BOC Sciences USA
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| overview

In siRNA delivery, lipid nanoparticles (LNPs) and GalNAc conjugates are established as
key platforms. While LNPs offer flexibility for hepatic and extrahepatic delivery,
GalNAc conjugates demonstrate high potency and sustained efficacy for hepatocyte-
specific gene silencing. The next wave of innovation focuses on 'extrahepatic LNP
targeting' to overcome current LNP liver tropism and ligand engineering to reach
non-hepatic cell types, promising to significantly expand the therapeutic scope of

siRNA drugs.
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Key Findings

Lipid nanoparticles (LNPs) and GalNAc conjugates have emerged as the two dominant
platforms for small interfering RNA (siRNA) drug delivery. LNPs offer broad potential for
both hepatic and extrahepatic delivery, whereas GalNAc conjugates provide highly
potent and durable hepatocyte-specific gene silencing. The next generation of
innovation is concentrating on 'extrahepatic LNP targeting' to overcome the liver tropism
of current LNPs, alongside advanced ligand engineering to enable siRNA delivery to
diverse non-hepatic cell types. These efforts are expected to unlock a dramatic

expansion in the therapeutic applications of siRNA drugs.

Technical/Clinical Details

siRNA is a powerful therapeutic tool that suppresses target protein expression by
degrading specific mMRNA. However, naked siRNA is unstable and inefficiently
internalized by cells, making effective delivery systems crucial. LNPs, composed of
cationic lipids, helper lipids, cholesterol, and PEGylated lipids, stably encapsulate siRNA
and facilitate its release into the cytoplasm via cell membrane fusion. LNPs have proven
highly effective for hepatic delivery, as demonstrated by the success of Pfizer/BioNTech
and Moderna's mRNA vaccines. Yet, LNPs primarily accumulate in the liver, posing
challenges for extrahepatic tissue delivery. Conversely, GaINAc (N-acetylgalactosamine)
conjugates involve directly linking sugar ligands, which bind with high affinity to the
asialoglycoprotein receptor (ASGPR) expressed on hepatocyte surfaces, to siRNA. This
conjugation enables highly specific uptake into hepatocytes and potent gene silencing
for liver diseases. Examples include Alnylam's Inclisiran for hypercholesterolemia and
Givosiran for acute hepatic porphyria, both built on GalNAc technology. Next-generation
innovations focus on modifying LNP surfaces for targeting specific extrahepatic organs
(e.g., lungs, spleen, kidneys, tumors) and conjugating siRNA with novel ligands (e.g.,
antibodies, aptamers, peptides) to deliver them to various non-hepatic cell types. This
will broaden the scope of siRNA therapies to include CNS disorders, kidney diseases, and

immunological conditions.



Background & Context

RNAI therapeutics offer a revolutionary approach to many diseases previously
considered intractable by small molecule drugs or antibody therapies, by directly
suppressing the expression of disease-causing genes. However, realizing their full
potential required efficient, safe, and precisely targeted delivery technologies. LNPs and
GalNAc conjugates have successfully addressed this challenge, with multiple RNAi drugs
already on the market, demonstrating clinical utility. This has fueled rapid growth in the
global RNAI therapeutic market, with numerous pharmaceutical companies and biotech
ventures investing heavily in R&D for novel delivery platforms. Specifically, extrahepatic
delivery—targeting tissues and cells beyond the liver—remains an area with high unmet
medical needs, and next-generation delivery technologies are anticipated to resolve this

bottleneck.

Strategic Significance & Outlook

siRNA delivery technology is expected to continue its rapid evolution. Key areas of focus
include further optimizing LNPs for extrahepatic targeting and advancing conjugate
technologies that incorporate a more diverse array of ligands. This includes exploring
ligands that target specific cell surface receptors or antigens, and developing multi-
functional nanocarriers capable of co-delivering multiple siRNAs. Furthermore, Al-driven
design of delivery systems and the development of new biocompatible and
biodegradable materials are also advancing. These technological innovations are
expected to provide groundbreaking therapeutic options for a broader range of
diseases, including cancer, neurodegenerative disorders, and autoimmune diseases,
thereby significantly contributing to the realization of personalized medicine. The
emergence of a 'third generation' of delivery platforms beyond LNPs and GalNAc is

poised to further revolutionize the future of siRNA therapeutics.

Source: https://www.bocsci.com/research-area/lipid-nanoparticles-vs-galnac-conjugates-for-sirna-
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#22 Optimized Lipid Nanoparticles (LNPs) Achieve
Organ-Selective Nucleic Acid Delivery for Advanced
Drug Applications

Published Date unknown BOC Sciences USA
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| overview

Lipid nanoparticles (LNPs) have made significant strides as nanoscale delivery vectors
for nucleic acids, particularly siRNA and mRNA. Through careful optimization of their
composition, LNPs have demonstrated the ability to selectively accumulate in specific
organs such as the liver, spleen, and lungs. This organ-selective targeting capability
establishes LNPs as a crucial milestone, significantly expanding their application in

precision medicine for various diseases.
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Key Findings

Lipid nanoparticles (LNPs) have achieved remarkable advancements as nanoscale drug
delivery vectors for nucleic acids, particularly in the context of sSiRNA and mRNA delivery.
By precisely optimizing the composition of LNPs, researchers have demonstrated the
capability to achieve selective and efficient nucleic acid accumulation in specific organs,
including the liver, spleen, and lungs. This organ-selective targeting ability signifies a
crucial milestone, establishing LNPs as a foundational technology for precision medicine
across a wide array of diseases and dramatically expanding their therapeutic application

potential.

Technical/Clinical Details

LNPs are typically comprised of four main lipid components: an ionizable cationic lipid,
helper lipids, cholesterol, and PEGylated lipids. Adjusting the ratios and structures of
these components allows for fine-tuning of LNP physicochemical properties (size, surface
charge, stability), which in turn dictates their in vivo behavior and organ distribution. For
instance, specific ionizable cationic lipids facilitate the release of nucleic acids from
endosomes into the cytoplasm, enhancing efficacy in target cells. The inclusion of
PEGylated lipids helps extend LNP circulation time in the bloodstream and evade
immune clearance. Recent research has shown that by further modifying LNP lipid
composition or functionalizing their surfaces with specific ligands (e.g., sugars, peptides,
antibodies), selective delivery is possible not only to the liver but also to the spleen,
lungs, and even tumor tissues. Strategies include, for example, increasing lung targeting
by incorporating anionic lipids or specific polymers, or enhancing splenic delivery
through the selection of particular cationic lipids. These engineered LNPs are being
validated in a broad range of clinical applications, including mRNA vaccines for cancer
immunotherapy, gene therapies for inherited diseases, and mMRNA vaccines for infectious

disease prevention.



Background & Context

Nucleic acid therapeutics, encompassing gene therapies, RNAI therapies, and mRNA
vaccines, stand at the forefront of pharmaceutical development due to their capacity to
intervene at the root cause of diseases. However, the inherent challenges of nucleic acids
—their negative charge, instability, and poor cellular membrane permeability—made
effective in vivo delivery systems critical for their clinical realization. LNPs have emerged
as one of the most successful technologies in overcoming these hurdles, with their
efficacy and safety widely recognized, particularly through their pivotal role in COVID-19
MRNA vaccines. While early LNPs primarily excelled in liver delivery, the diverse nature of
human diseases necessitated precise delivery to extrahepatic organs. The development
of organ-selective LNPs provides novel therapeutic avenues for targets previously
deemed intractable with conventional treatments, representing a significant step towards
achieving true precision medicine. The pharmaceutical industry is investing heavily in
optimizing LNP technology and expanding its applications, with specialized DDS

companies leading much of the innovation.

Strategic Significance & Outlook

Organ-selective LNP technology is anticipated to continue its rapid evolution. Key R&D
priorities include the discovery and incorporation of more sophisticated ligands, the
design of multi-functional LNP systems, and the scaling up and standardization of
manufacturing processes. Al and machine learning will play increasingly vital roles in
optimizing LNP compositions, and responsive LNPs that target specific cell types or
disease states are under active development. These advancements are expected to
enable LNPs to accurately and efficiently deliver drugs across a broader spectrum of
diseases, including inherited disorders, cancer, autoimmune conditions, and infectious
diseases, thereby solidifying their position as a foundational technology for personalized
medicine. The evolution of LNP technology is set to unlock the full potential of nucleic
acid therapeutics, opening new frontiers for innovative treatment options for patients

worldwide.

Source: https://www.bocsci.com/nanoparticles/resources/lipid-nanoparticles-in-drug-delivery-systems-
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#23 RNA Therapeutics Pipeline Accelerates: Over 20
Companies Develop 90+ Candidates; Mirum and
Regeneron Initiate Phase 3 Trials

Published Published July 08, 2026  Barchart (Delvelnsight& D) India

| overview

The RNA therapeutics pipeline is experiencing rapid growth, with over 20
pharmaceutical companies actively developing more than 90 drug candidates. This
acceleration is highlighted by Mirum Pharmaceuticals' initiation of a Phase 3 trial for
chronic hepatitis D virus infection and Regeneron Pharmaceuticals' research into a
therapy for paroxysmal nocturnal hemoglobinuria, signaling RNA therapeutics'
emergence as promising options across diverse disease areas and their steady

progression towards clinical application.
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Background

The field of RNA therapeutics gained significant global recognition for its development
potential and market value following the groundbreaking success of mRNA vaccines
during the COVID-19 pandemic. This pivotal moment catalyzed an explosive acceleration
in the development of RNA-based therapies across a broad spectrum of diseases,
encompassing infectious diseases, cancer, genetic disorders, and cardiometabolic
conditions. A key advantage of RNA therapeutics lies in their ability to address
‘undruggable targets'—molecular pathways previously inaccessible to traditional small
molecule drugs or antibody therapies. While pioneering companies like Alnylam
Pharmaceuticals, lonis Pharmaceuticals, and Moderna continue to lead the market, a
growing number of firms, including Mirum and Regeneron, are significantly advancing
RNA therapeutic clinical development, particularly in areas with high unmet medical

needs.

Key Findings

According to Delvelnsight's 'RNA Interference Pipeline Insight 2026’ report, the RNA
therapeutics pipeline is experiencing remarkable acceleration, with over 20
pharmaceutical companies actively developing more than 90 pipeline drugs. This robust
activity signals a vibrant ecosystem pushing these innovative treatments closer to clinical
reality. Significant advancements include Mirum Pharmaceuticals initiating a Phase 3 trial
in June 2026 for belobivtug, a therapeutic for chronic hepatitis D virus (HDV) infection,
and Regeneron Pharmaceuticals' ongoing research into ALN-CFB for patients with

paroxysmal nocturnal hemoglobinuria (PNH).



RNA therapeutics, based on nucleic acids such as mRNA, siRNA (small interfering RNA),
and ASO (antisense oligonucleotides), possess the ability to intervene in diseases at the
gene expression level. Specifically, sSiRNA works by targeting specific mRNA for
degradation, thereby suppressing the production of disease-causing proteins, while
ASOs function by inhibiting mRNA translation or modulating splicing. Mirum
Pharmaceuticals' belobivtug is an siRNA-based therapy targeting HDV RNA, anticipated
as a breakthrough treatment for patients co-infected with chronic hepatitis B virus and
HDV. Existing treatment options for HDV infection are limited, making innovative
therapies like belobivtug highly anticipated. The ongoing Phase 3 trial will primarily
evaluate virological response rates (significant reduction in circulating HDV RNA levels)

and safety profile.

Meanwhile, Regeneron Pharmaceuticals' ALN-CFB is an siRNA therapeutic targeting
Complement Factor B (CFB), aimed at treating paroxysmal nocturnal hemoglobinuria
(PNH), a rare and severe blood disorder. In PNH, excessive activation of the complement
pathway leads to the destruction of red blood cells. By knocking down CFB, ALN-CFB has
the potential to suppress this hyperactive complement pathway and reduce hemolysis.
Rare diseases like PNH also hold significant potential for effective treatment through the
precise gene silencing capabilities of RNAI technology. Both belobivtug and ALN-CFB
utilize cutting-edge delivery systems, such as lipid nanoparticles (LNPs) or GalNAc
conjugates, which significantly enhance nucleic acid stability and cellular uptake

efficiency.

The acceleration of the RNA therapeutics pipeline strongly suggests that many more
RNA-based therapies will enter the market in the coming years. Key R&D objectives
moving forward will include the development of more efficient and organ-selective
delivery systems (e.g., extrahepatic LNP targeting), improved safety profiles, and the
expansion into broader disease indications. The integration of Al and machine learning is
also expected to play a growing role in RNA sequence design and the development of
RNA therapeutics for personalized medicine. The results of Mirum's Phase 3 trial for
belobivtug have the potential to significantly change the treatment paradigm for HDV
infection, and Regeneron's research into ALN-CFB offers new hope for PNH patients.
RNA therapeutics are poised to remain one of the most important frontiers in drug
development, with the potential to address the root causes of diseases and dramatically

improve patients' quality of life.
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