Scientific Evidence on the Anticancer Benefits of Frondosa A,
A high value bio-active found in Oceanicare SC-23P

A comprehensive review of clinical research and preclinical studies exploring the therapeutic potential of marine-derived compounds in

modern oncology.




Introduction: Marine-Derived Natural
Products in Cancer Therapy

The ocean represents one of nature's most promising frontiers in the search for novel
anticancer therapeutics. Marine organisms have evolved unique biochemical pathways over
millions of years, some producing compounds with extraordinary biological activities that
terrestrial sources cannot match. Among these marine treasures, Cucumaria frondosa,
commonly known as the Atlantic sea cucumber, has emerged as a particularly valuable
source of bioactive compounds with potent anticancer properties.

This humble echinoderm inhabits the cold waters of the North Atlantic and contains a
remarkable class of molecules called triterpenoid glycosides. These complex compounds
have demonstrated the ability to selectively target cancer cells while sparing healthy tissue—
a critical advantage over many conventional chemotherapy agents. The most extensively
studied of these compounds is Frondoside A, which has shown broad-spectrum anticancer
activity across multiple tumor types in rigorous preclinical investigations. As a research
compound, it is valued at over 23 million dollars per kilogram, with some companies offerini
it as as much as 67 million dollars.

The growing body of scientific evidence supporting marine-derived natural products has
catalyzed increasing interest among both conventional oncologists and integrative medicine
practitioners. As cancer treatment paradigms evolve toward more personalized and less
toxic approaches, compounds like Frondoside A represent promising candidates for
complementing existing therapies or potentially serving as standalone treatments for certain
malignancies.

This presentation synthesizes the current scientific literature on Cucumaria frondosa and
Frondoside A, a potent bioactive compound found in Oceanicure™ SC-23P™ examining
their mechanisms of action, pre-clinical efficacy data, safety profiles, and potential clinical
applications in modern oncology practice.




Marine-Derived Cancer Drugs: From Ocean to Clinicians for
Marine Natural

Market Context: Expanding Horizons for Marine Natural Products

The marine natural products research field is a vibrant area of discovery, with over 28,600 marine compounds identified to date. This vast reservoir of bioactive
molecules represents an unparalleled opportunity for drug discovery. Frondoside A, originating from the Atlantic sea cucumber, is positioned as a key component
of this expanding pipeline, with its unique properties contributing to the growing interest in marine-derived therapeutics for cancer treatment.

Key Differentiator of Frondoside A

Q Frondoside A stands out among marine-derived anticancer agents due to its multi-targeted approach and favorable safety profile, which distinguish it
from many single-mechanism marine drugs. This characteristic allows it to interfere with multiple pathways crucial for cancer cell survival and
proliferation, potentially reducing the likelihood of resistance and offering a broader therapeutic window.

Uniquely, Oceanicure™SC-23P proprietary chemical free processing method concentrates the key bioactives, offering users approximately triple the
Frondoside A than provided by other sea cucumber supplements.



Frondoside A: Chemical Nature and Source

©

Molecular Classification Structural Features Natural Source
Frondoside A belongs to the triterpenoid glycoside The compound is characterized by a pentaoside Extracted primarily from the dermal tissues (skin) of
family—complex molecules featuring a steroid-like moiety (five sugar units) with critical sulfate and Cucumaria frondosa, where it likely serves
core structure attached to multiple sugar residues. acetoxyl functional groups that enhance its protective and defensive functions for the
biological activity and selectivity. organism.

Among the numerous glycosides isolated from various sea cucumber species, Frondoside A has emerged as the most extensively characterized and promising candidate for
anticancer therapy. Its unique structural features—particularly the specific arrangement and types of sugar residues, combined with sulfate groups at precise positions—
appear crucial for its remarkable biological activity. The compound's complex three-dimensional architecture allows it to interact with multiple cellular targets simultaneously,
contributing to its multi-faceted anticancer effects.

Scientists have successfully characterized Frondoside A using advanced analytical techniques including nuclear magnetic resonance (NMR) spectroscopy and mass
spectrometry, enabling precise identification and quality control for research applications. This chemical characterization has also facilitated studies exploring structure-
activity relationships, helping researchers understand which molecular features are essential for anticancer activity and potentially guiding the development of even more
potent derivatives in the future.



Mechanisms of Anticancer Action: Multi-Targeted Effects

One of the most compelling aspects of Frondoside A is its ability to simultaneously target multiple hallmarks of cancer—a therapeutic approach that may
overcome the limitations of single-target agents and reduce the likelihood of resistance development. Research has revealed an impressive array of anticancer

mechanisms operating at the molecular and cellular levels.
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Apoptosis Induction

Activates programmed cell death pathways through caspase cascade
(caspase 3/7 and 9) and upregulation of p53 tumor suppressor protein, forcing
cancer cells into self-destruction.
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Cell Cycle Arrest

Halts cancer cell division by blocking progression through the cell cycle,
particularly at the G2-M checkpoint, preventing tumor expansion.
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Anti-Metastatic Activity

Suppresses cancer cell migration, invasion through tissue barriers, and
formation of distant metastases—the primary cause of cancer-related
mortality.
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Angiogenesis Inhibition

Blocks formation of new blood vessels that tumors require for nutrient supply
and growth, effectively starving cancer cells.

06

EP2/EP4 Antagonism

Inhibits prostaglandin E2 receptors EP2 and EP4, disrupting pro-inflammatory
and pro-metastatic signaling pathways exploited by tumors.

PAK1 Inhibition

Potently blocks p21-activated kinase 1 (PAK1), a key oncogenic kinase
overexpressed in numerous cancers and linked to aggressive tumor behavior.

This multi-targeted approach represents a significant advantage over many conventional chemotherapies that typically affect only one or two cellular pathways.
By simultaneously disrupting multiple processes essential for cancer survival and progression, Frondoside A may prove more difficult for tumors to evade
through mutation or adaptation. Furthermore, the compound's ability to target both tumor cells directly and their supporting microenvironment (through anti-
angiogenic effects) creates a comprehensive assault on cancer from multiple angles, potentially leading to more durable therapeutic responses.



Preclinical Evidence: In Vitro and Animal Models

The therapeutic potential of Frondoside A has been rigorously evaluated across numerous cancer types using both cell culture systems and animal models. These studies have consistently
demonstrated potent anticancer activity with encouraging safety profiles, building a compelling case for clinical translation.
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Breast Cancer Pancreatic Cancer Lung Cancer Colon Cancer

Reduced viability of aggressive triple-negative Induced apoptotic cell death and markedly Suppressed primary tumor growth, Crude extracts containing Frondoside A
MDA-MB-231 cells with EC50 approximately inhibited proliferation in multiple pancreatic ~ angiogenesis, and metastatic spread in induced cell cycle arrest in colorectal cancer
2.5 uM. In mouse xenograft models, cancer cell lines. Xenograft studies preclinical mouse models. Remarkably cell lines. In carcinogen-induced rat models,
significantly inhibited tumor growth without =~ demonstrated substantial tumor suppression enhanced the efficacy of cisplatin prevented development of precancerous
causing observable toxicity or weight loss. with preserved animal health. chemotherapy when used in combination. lesions and tumors.
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Bladder Cancer

Decreased viability and migration of UM-UC-3
bladder cancer cells. Synergized with
immunomodulator CpG-ODN to inhibit tumor
growth in mouse models, suggesting
immunotherapy potential.

These preclinical studies collectively demonstrate that Frondoside A exhibits broad-spectrum anticancer activity that extends across diverse tumor histologies and genetic backgrounds. The
consistency of positive results across different cancer types suggests that the compound targets fundamental processes common to many malignancies rather than cancer-specific
vulnerabilities, potentially indicating utility across a wide range of oncology applications.

Particularly noteworthy is the compound's activity against aggressive, treatment-resistant cancer subtypes such as triple-negative breast cancer and pancreatic adenocarcinoma—
malignancies for which therapeutic options remain limited and outcomes poor. The effective concentrations observed in these studies fall within ranges potentially achievable in human
patients, and the lack of significant toxicity in animal models at therapeutic doses provides important safety assurance as the compound moves toward potential clinical evaluation.



Synergistic Effects with Conventional Chemotherapy

One of the most clinically promising aspects of Frondoside A research involves its demonstrated ability to enhance the anticancer effects of
established chemotherapy agents. This synergistic activity has been documented across multiple drug combinations and cancer types, suggesting
broad applicability in combination treatment strategies.

In preclinical animal models, Frondoside A has been shown to potentiate the therapeutic effects of several first-line chemotherapy drugs including
gemcitabine (commonly used for pancreatic and lung cancers), paclitaxel (a taxane chemotherapy for breast, ovarian, and lung cancers), and cisplatin
(a platinum-based agent for numerous solid tumors). When these conventional agents were administered in combination with Frondoside A, tumor
suppression exceeded what either treatment achieved alone—the hallmark of true synergy rather than simple additive effects.
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Lower Doses Possible Reduced Side Effects
Synergy allows reduction of chemotherapy doses while maintaining or improving Lower chemotherapy requirements may translate to fewer adverse effects, improving
efficacy, potentially decreasing dose-limiting toxicities. patient quality of life during treatment.

F3:
Enhanced Tumor Kill Improved Outcomes
Complementary mechanisms of action attack cancer cells from multiple angles Greater tumor suppression may translate to improved response rates, progression-
simultaneously, potentially overcoming resistance. free survival, and potentially overall survival benefits.

The molecular basis for these synergistic effects likely involves the complementary mechanisms of action between Frondoside A and conventional chemotherapies. While many
chemotherapy drugs primarily target rapidly dividing cells through DNA damage or microtubule disruption, Frondoside A simultaneously attacks cancer through distinct pathways
including angiogenesis inhibition, anti-metastatic activity, and immune modulation. This multi-pronged assault may prevent compensatory resistance mechanisms that often limit
single-agent efficacy.

From a clinical perspective, the ability to enhance chemotherapy efficacy while potentially reducing doses represents a significant therapeutic advantage. Chemotherapy-related
toxicities—including neuropathy, immunosuppression, nausea, and organ damage—remain major dose-limiting factors that compromise treatment completion and patient quality
of life. If Frondoside A enables dose reduction while maintaining or improving anticancer effects, it could meaningfully expand the therapeutic window and make treatment more
tolerable, particularly for elderly patients or those with compromised organ function who might otherwise be unable to receive full-dose chemotherapy.



Safety and Tolerability Profile

A critical consideration for any potential cancer therapeutic is its safety profile and tolerability, particularly given
that many effective anticancer agents are limited by dose-limiting toxicities. Encouragingly, preclinical safety
studies of Frondoside A have consistently demonstrated an excellent therapeutic index—the ratio between toxic
and therapeutic doses—suggesting a favorable risk-benefit profile that distinguishes it from many conventional
chemotherapies.

Chronic Administration Studies

Long-term administration in animal models over extended treatment periods showed no significant adverse
effects on overall health, behavior, or survival compared to control animals.

Body Weight Maintenance

Unlike many chemotherapy agents that cause cachexia and weight loss, animals treated with Frondoside A
maintained normal body weight throughout treatment courses.

Hematologic Safety

Complete blood counts including white blood cells, red blood cells, and platelets remained within normal
ranges, indicating no significant bone marrow suppression—a common chemotherapy toxicity.

Organ Function Preserved

Liver and kidney function tests (including hepatic enzymes and renal parameters) showed no clinically
significant alterations, suggesting minimal hepatotoxicity or nephrotoxicity.

Histopathological examination of major organs revealed no structural damage or pathological changes, and the
anticancer doses used were well below toxic thresholds—supporting a substantial safety margin and suggesting
Frondoside A could be delivered effectively without the common toxicities that limit conventional chemotherapy.

[J Notice: These statements have not been evaluated by the US Food & Drug Administration. This
product is not intended to diagnose, treat, cure, or prevent any disease.
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