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Abstract

Attention-Deficit /Hyperactivity Disorder (ADHD) is a neurodevelop-
mental condition characterized by inattention, hyperactivity, and impul-
sivity. While pharmaceutical treatments such as stimulants (e.g., methylphenidate)
are effective, they are often associated with side effects. This report ap-
plies the Phytolntelligence Framework to design an optimized nutraceu-
tical formulation—NeuroFocus-X—that enhances cognitive function, ex-
ecutive processing, and neurotransmitter balance using plant-derived com-
pounds. The formulation integrates bioactive molecules targeting dopamine
modulation, neuroinflammation, and oxidative stress while improving fo-
cus and impulse control. This Al-driven approach enhances safety, effi-
cacy, and bioavailability.

1 Introduction

ADHD affects 5-10% of children and persists into adulthood for many individu-
als. Current treatments focus on dopamine and norepinephrine modulation, yet
many patients experience side effects such as insomnia, appetite suppression,
and mood instability. Nutraceuticals present a potential complementary or al-
ternative strategy by utilizing phytochemicals with neuroenhancing properties.

2 Observations
Current challenges in ADHD treatment include:
e Side effects from stimulant medications.
e Incomplete understanding of dietary and lifestyle interventions.

e Lack of personalized nutraceutical solutions.



3 Research Question

Can an Al-driven, systematic approach enhance the efficacy and safety of nu-
traceutical formulations for ADHD management?

4 Hypothesis

We hypothesize that a nutraceutical supplement integrating bioactive com-
pounds with validated neurocognitive benefits will improve attention, executive
function, and impulse control in ADHD patients.

5 Mathematical Framework

The optimized formulation C, for ADHD is given by:

C»T:Z(MiXViXBXBiXSiXRiXDi)
=1

where:

e M, - Molecule Identification Factor

e V; - Validation Score from literature and clinical studies

e P, - Pharmacokinetics Factor (ADME properties)

e B, - Bioavailability Coefficient

e S; - Synergy Factor (compatibility with other compounds)
e R; - Regulatory Status Multiplier

e D, - Dosage Safety Coeflicient

6 Formulation: NeuroFocus-X

The following bioactive compounds were selected based on their neuropharma-
cological properties:

7 Mechanisms of Action

NeuroFocus-X employs a multi-targeted approach for ADHD management:

e Dopamine and Norepinephrine Modulation: Citicoline, zinc, L-
theanine, and Rhodiola support catecholamine activity, crucial for atten-
tion and executive function.



Compound Daily Value (mg) Mechanism of Action

L-Theanine 200 Enhances dopamine, reduces hyperactivity
Bacopa Monnieri 300 Improves memory, cognitive function
Rhodiola Rosea 150 Reduces mental fatigue, enhances alertness
Ginkgo Biloba 120 Enhances cerebral blood flow, cognitive speed
Citicoline 250 Supports dopamine synthesis, executive function
Omega-3 (DHA/EPA) 1000 Essential for brain development, neurotransmission
Phosphatidylserine 100 Enhances synaptic plasticity, memory
Magnesium L-Threonate 150 Reduces hyperactivity, supports neuroprotection
Zinc 25 Modulates dopamine metabolism

N-Acetyl Cysteine (NAC) 600 Reduces oxidative stress, supports glutamate balance

Table 1: NeuroFocus-X Formulation

e Cognitive Enhancement: Bacopa, phosphatidylserine, and Ginkgo Biloba
improve working memory, processing speed, and neuroplasticity.

e Neuroinflammation and Oxidative Stress Reduction: NAC and
omega-3 fatty acids reduce oxidative damage and neuroinflammation, pro-
tecting long-term brain health.

e Calming and Focus Support: Magnesium and L-theanine reduce hy-
peractivity and impulsivity by regulating excitatory neurotransmission.

8 Clinical Significance

Preclinical and human studies suggest that these compounds enhance cognitive
performance, reduce hyperactivity, and improve attention span. Future clinical
trials are necessary to validate the synergistic efficacy of NeuroFocus-X.

9 Discussion and Future Work

e Personalized dosing strategies may enhance effectiveness.
e Large-scale clinical trials are needed for validation.

e Al-driven real-time optimization could refine future formulations.

10 Conclusion

NeuroFocus-X represents an innovative, Al-optimized nutraceutical for ADHD
management, integrating 10 scientifically validated bioactive compounds. By
modulating neurotransmitter activity, reducing oxidative stress, and improving
cognitive function, this formulation has the potential to complement existing
ADHD treatments.
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