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Abstract

Brain cancer, particularly glioblastoma multiforme, is an aggressive malignancy
with limited therapeutic options. This study presents an Al-driven nutraceuti-
cal formulation optimized for multi-targeted efficacy against brain tumors, lever-
aging literature mining, molecular docking, pharmacokinetic modeling, synergy
analysis, and regulatory compliance. The proposed formulation consists of Cur-
cumin, Resveratrol, EGCG, Quercetin, Berberine, Sulforaphane, Apigenin, Lute-
olin, Piperine, and Beta-Glucans. These compounds target key pathways, including
apoptosis induction, angiogenesis inhibition, immune modulation, and blood-brain
barrier penetration. The formulation is designed based on the Phytolntelligence
mathematical framework and requires experimental validation for clinical applica-
tion.

1 Introduction

Brain cancer, including glioblastoma multiforme (GBM), presents significant challenges
due to its aggressive proliferation, resistance to treatment, and the protective nature of
the blood-brain barrier (BBB). Conventional therapies often fail due to tumor hetero-
geneity and limited drug penetration. A growing body of research supports the role of
nutraceuticals in modulating tumorigenic pathways, enhancing treatment efficacy, and
providing neuroprotection. This study applies the Phytolntelligence framework to design
an optimized nutraceutical formulation for brain cancer.

2 Literature Review

Table (1] presents bioactive compounds with evidence-based mechanisms targeting brain
cancer.

3 Methodology

The Phytolntelligence framework applies:

e Al-driven molecule selection: Literature mining from PubMed, ClinicalTri-
als.gov.



Compound

Mechanism of Action

Curcumin
Resveratrol
EGCG
Quercetin
Berberine
Sulforaphane
Apigenin
Luteolin
Piperine
Beta-Glucans

Inhibits NF-B, promotes apoptosis, reduces inflammation [I, 2]
Crosses BBB, induces autophagy, inhibits tumor growth [3] [4]
Suppresses glioblastoma proliferation, enhances chemosensitivity [3, 7]
Blocks PI3K/Akt, anti-inflammatory, anti-angiogenic [0}, 7]

Activates AMPK, induces apoptosis, BBB penetration [7, ?]
Modulates oxidative stress, targets cancer stem cells [8] ?|

Reduces metastasis, sensitizes tumors to therapy [?, 7]

Inhibits glioblastoma growth, anti-inflammatory [?, 7]

Enhances bioavailability of curcumin and resveratrol [?, 7]

Enhances immune response, immune modulation [?, 7]

Table 1: Selected bioactive compounds and their mechanisms in brain cancer

Molecular docking: Predicting interactions with oncogenic proteins.
Pharmacokinetics modeling: Ensuring blood-brain barrier penetration.
Synergy analysis: Optimizing compound interactions for enhanced efficacy.

Regulatory compliance: Adhering to FDA, EFSA, and WHO guidelines.

The overall formulation efficacy is computed using the equation:

n
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where each term represents molecule identification, clinical validation, pharmacokinetics,
bioavailability, synergy, regulatory compliance, and dosage safety.

4 Results: Proposed Formulation

Compound Dose (mg) Key Actions

Curcumin
Resveratrol
EGCG
Quercetin
Berberine
Sulforaphane
Apigenin
Luteolin
Piperine
Beta-Glucans

500
300
300
250
200
100
100
100
10
300

Anti-inflammatory, induces apoptosis [I]

Crosses BBB, anti-angiogenic, enhances therapy sensitivity [3]
Inhibits glioblastoma growth, enhances drug sensitivity [5]
Inhibits tumor proliferation, reduces inflammation [6]
Activates AMPK, disrupts cancer metabolism [7]

Modulates oxidative stress, targets cancer stem cells [§]
Suppresses metastasis, induces cell cycle arrest [?]
Anti-inflammatory, glioblastoma inhibitor [?]

Enhances curcumin and resveratrol absorption [?]

Enhances immune response against tumors [?]

Table 2: Theoretical Nutraceutical Formulation for Brain Cancer
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