Therapeutic Peptides:
Revolutionizing Modern Medicine

Welcome to an exploration of therapeutic peptides, a rapidly advancing field poised
to transform modern medicine. This presentation will delve into the science,
applications, and future potential of these remarkable molecules.
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What Are Therapeutic Peptides?

Therapeutic peptides are short chains of amino acids, typically ranging from 2 to 50
residues in length. They represent a fascinating bridge between small molecule
drugs and complex biologics, combining the best attributes of both.

e Naturally occurring signaling molecules with high specificity and potency.

e Unique ability to target "undruggable" proteins and pathways that traditional
drugs cannot reach.

e Their small size compared to large proteins allows for better tissue penetration,
while their specific binding capabilities minimize off-target effects.
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Market Explosion: Peptides on the Rise

The therapeutic peptide market is experiencing exponential growth, reflecting increasing recognition of their clinical value and versatility. This
growth is driven by significant advancements in research, development, and manufacturing.

] $43.458 I 80+
Global Market Value (2023) FDA-Approved Drugs (2025)

The market is projected to continue its rapid expansion, indicating A growing number of peptide drugs are gaining regulatory approval, a
strong investor confidence and scientific breakthroughs. testament to their efficacy and safety.

Key drivers fueling this market expansion include the urgent need for innovative treatments in critical therapeutic areas:

e Metabolic diseases (e.g., diabetes, obesity)
e Oncology (e.g., various cancers)
e Cardiovascular disorders

¢ |nfectious diseases
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Breakthrough Peptide Drugs Changing Lives

Recent years have witnessed the introduction of groundbreaking peptide drugs that are redefining treatment paradigms and significantly
improving patient outcomes across various conditions.

Semaglutide (Ozempic®, Tirzepatide (Mounjaro®) Apraglutide

Wegovy®) A novel dual GIP/GLP-1receptor agonist, A next-generation GLP-2 analog showing

A once-weekly GLP-1 analog that has demonstrating superior metabolic benefits immense promise in short bowel

transformed the management of Type 2 for patients with Type 2 diabetes, pushing syndrome, with successful Phase lll trials

diabetes and obesity, offering significant the boundaries of efficacy. indicating its potential to improve nutrient

weight loss and glycemic control. absorption and reduce parenteral support
dependence.
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Advantages Over Traditional Therapies

Therapeutic peptides offer distinct advantages that position them as a superior alternative or complement to conventional small molecule drugs

and protein biologics.

Exceptional Target Specificity

Peptides bind with high precision to their molecular targets,
leading to fewer off-target interactions and significantly reduced
side effects compared to many small molecule drugs.

Versatile Mechanisms of Action

Peptides can act through diverse mechanisms, including receptor
modulation, enzyme inhibition, antimicrobial activity, and
hormone replacement, enabling broad therapeutic applications.

Biodegradable Nature

Unlike synthetic compounds, peptides are naturally broken down
into amino acids within the body, minimizing accumulation and
long-term toxicity concerns.

Favorable Safety Profiles

Their inherent biological compatibility and low immunogenicity
often result in better safety profiles, enabling long-term chronic
use for many conditions.
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Overcoming Delivery Challenges

Despite their therapeutic potential, peptides traditionally face significant hurdles related to drug delivery due to their inherent physicochemical

properties.

The Challenge Innovative Solutions

* Rapid enzymatic degradation in the gastrointestinal tract and Scientists are actively developing advanced strategies to enhance
bloodstream. peptide stability and improve delivery methods:

e Poor oral bioavailability, necessitating parenteral (injectable) « Chemical Modifications: PEGylation, cyclization, and

incorporation of non-natural amino acids to protect against
e Limited patient adherence due to the inconvenience and enzymatic breakdown and prolong half-life.

discomfort of frequent injections.

administration.

* Nanoparticle Carriers: Encapsulating peptides in hanoparticles
- for targeted delivery and sustained release.

- e Alternative Formulations: Research into transdermal patches,
- : pulmonary delivery, and oral formulations using enzyme inhibitors

and permeation enhancers.
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Cutting-Edge Innovations Accelerating Peptide
Therapeutics

The rapid advancement in peptide therapeutics is being propelled by a convergence of technological innovations, from discovery to
manufacturing and clinical translation.

Al-Driven Design Advanced Analytics
Artificial intelligence and machine learning Sophisticated analytical techniques ensure
are revolutionizing peptide discovery by € the purity, stability, and bioactivity of
accelerating lead identification and % peptides throughout multi-site
optimization, predicting binding affinity and manufacturing processes, crucial for
stability. quality control.
Multidisciplinary Collaboration Peptide-Based Vaccines
do

Close partnerships between chemists, = Emerging platforms for vaccine

biologists, pharmacologists, and engineers ,6%\ development utilizing peptides to elicit
are driving the clinical translation of novel specific immune responses against
peptide therapies. pathogens or cancer cells.
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Expanding Therapeutic Horizons

The versatility of therapeutic peptides is opening new avenues for treatment across a wide spectrum of diseases, addressing previously unmet
medical needs.
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Oncology Infectious Diseases

Anticancer peptides are being developed to selectively disrupt tumor Broad-spectrum antimicrobial peptides (AMPs) and antiviral peptides
cell membranes, inhibit angiogenesis, or deliver cytotoxic agents are crucial in the fight against antibiotic-resistant bacteria and
directly to cancer cells, minimizing harm to healthy tissues. emerging viral threats, offering novel mechanisms of action.

Rare Diseases Tissue Repair & Regeneration

Peptides are increasingly being designed to precisely address the Applications in regenerative medicine are rapidly growing, with
underlying genetic and metabolic defects in rare diseases, offering peptides promoting wound healing, bone regeneration, and nerve
hope for conditions with limited treatment options. repair by modulating cellular processes and tissue growth.
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The Future of Therapeutic Peptides

The trajectory for therapeutic peptides is one of sustained innovation and significant impact. The future promises more effective, safer, and
patient-friendly medicines.

* Market Momentum: Fueled by continuous breakthrough approvals and substantial investment, the market will see rapid expansion into new
disease areas.

e Enhanced Stability & Delivery: Ongoing research will lead to further improvements in peptide stability, bioavailability, and novel delivery
methods, including successful oral formulations.

e Manufacturing Scalability: Advancements in synthetic biology and manufacturing processes will allow for large-scale, cost-effective
production, making these therapies more accessible.

e Reshaping Treatment Paradigms: Peptides have the potential to fundamentally change how complex and previously untreatable diseases

are managed, offering targeted and personalized approaches.
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Conclusion: Peptides Poised to
Transform Healthcare

In summary, therapeutic peptides represent a critical and dynamic frontier in
modern medicine. Their unique blend of potency, specificity, and safety positions
them as invaluable tools in the quest for better healthcare.

The peptide revolution is here — transforming lives and redefining medicine’s
future. Let's embrace this exciting frontier to unlock new cures and improve
global health.

Ongoing innovation continues to dismantle historic barriers, unleashing the full
therapeutic potential of these remarkable molecules. As research and development
accelerate, we can anticipate a future where peptide medicines play an even more
central role in addressing global health challenges and enhancing human well-
being.
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