
OCEANIC BIO-SHIELD
THE CLINICAL POTENTIAL OF
ALGAL-DERIVED SULFATED
POLYSACCHARIDES
As viral resistance to synthetic drugs
increases, marine-sourced sulfated
polysaccharides represent a promising frontier
in broad-spectrum antiviral therapy. This
report explores their unique mechanisms of
action and clinical potential.

THE MECHANISM OF PROTECTION

 How Algal Polysaccharides block
viral adsorption.

CLINICAL PERSPECTIVES

Current status of marine-derived
drug delivery in 2025
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The Problem & The Science

The Problem: Increasing
Need for Novel Antivirals

Despite significant medical progress, viral

infectious diseases remain a leading global

health threat. Existing synthetic antiviral

drugs often face two major hurdles: viral

resistance and high cytotoxicity (toxicity

to healthy cells). This creates a critical

"unmet medical need" for natural,

biocompatible compounds that can provide

broad-spectrum protection without the

adverse side effects of traditional

treatments.

The Science: Marine Sulfated Polysaccharides

Marine Algae: A Bioactive Powerhouse

 Marine algae (seaweed) have evolved unique chemical defenses to survive harsh

oceanic environments. Among their most potent bioactive components are Sulfated

Polysaccharides (SPs). These are complex carbohydrates modified with sulfate

groups, a structural feature that is key to their biological activity. Based on their

source, they are classified into three main groups:

Red Algae (Rhodophyta): Known for Carrageenans, widely studied for blocking

respiratory viruses.

Brown Algae (Phaeophyceae): The source of Fucoidans, which exhibit strong

anti-inflammatory and inhibitory effects.

Green Algae (Chlorophyta): Producers of Ulvans, showing promise against

diverse viral pathogens.



Active Compound Source Target Viruses Primary
Mechanism

Iota-carrageenan Red Algae
Influenza A,
Coronavirus,
Rhinovirus

Binds to and
inactivates virus
particles.

Fucoidan Brown Algae
IAV (Influenza A
Virus)

Inhibits initial viral
entry and
suppresses
release.

Ulvan (PAE) Green Algae
RSV, HSV-1,
Enterovirus 71

Broad-spectrum
interference with
replication stages.

Heparin Marine-derived
SARS-CoV-2
(COVID-19)

Triggers
conformational
changes in viral
Spike protein.

Mechanisms of Action &
Antiviral Efficacy

Marine sulfated polysaccharides interfere with the viral life cycle at multiple stages.

Their primary mechanism involves blocking viral adsorption—essentially acting as a

molecular shield that prevents the virus from attaching to human cell receptors.

Additionally, these compounds can inhibit internal replication and stimulate the

host's innate immune response.

Multi-Phase Viral Inhibition

Dong X, Qiu Y, Jia N, Wu Y, Nie Q, Wen J, Zhao C and Zhai Y (2025) Recent advances of edible marine algae-

derived sulfated polysaccharides in antiviral treatments: challenges vs. opportunities. Front. Nutr. 12:1561119. doi:
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Strategic Insight
The diversity of mechanisms - from binding viral particles to blocking cellular entry,

makes marine polysaccharides a uniquely resilient therapeutic platform, less prone

to the development of viral resistance compared to single-target synthetic drugs.



From Research to Therapy: The
Clinical Horizon

While the antiviral potential of marine polysaccharides is well-documented in in-vitro

and in-vivo models, the transition to human clinical applications is the next critical

frontier. Currently, most studies focus on characterizing molecular interactions and

bioavailability. To reach the market, these compounds must undergo rigorous

validation through multi-phase clinical trials.

The development of algae-

derived therapeutics requires

strict adherence to Good Clinical

Practice (GCP) standards. This

ensures that:

Data Integrity: All clinical

findings are credible and

accurately reported.

Patient Safety: The rights

and wellbeing of trial

participants are protected

according to international

ethical guidelines.

Regulatory Approval: A solid

GCP foundation is essential

for successful submissions to

the FDA and EMA.

Conclusion

Marine-derived sulfated polysaccharides represent a sustainable, scalable, and highly

effective alternative to traditional antivirals. As viral threats evolve, the "Blue Pharmacy"

offers a resilient shield for global public health.

Ensuring Safety and Compliance (GCP)
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