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1 Phytolntelligence Framework: AI-Driven Nu-
traceutical Design - Instructions and Descrip-
tion

1.1 Introduction to Phytolntelligence

Traditional nutraceutical development often lacks a systematic and data-driven
approach. This document describes Phytolntelligence, an Al-assisted method-
ology, powered by Seshat AI, for identifying, validating, and formulating certi-
fied vegan and organic, multi-molecule supplements for any disease or condition.
Phytolntelligence leverages Al to enhance literature analysis, predict molecular
interactions, and optimize formulations for efficacy and safety. The frame-
work provides a structured and AI-optimized approach to the development of
disease-specific supplements.

1.2 Mathematical Model for Formulation

The optimized formulation C, for a target condition x is determined using the
following equation:

Co =Y (M; x Vi x Py x B; x 8; x R; x D;) (1)
i=1
Where each factor is defined as:
M; = Molecule Identification Factor: Identification of molecule i us-
ing Seshat Al-assisted Bing + PubMed literature search. Vi =

Validation Score: Validation score based on clinical studies, molecular
docking, and experimental evidence, assessed by Seshat AI’s validation



module. P, = Pharmacokinetics Factor: Pharmacokinetics factor
(absorption, metabolism, excretion), optimized using Seshat AI's PK-
Optimizer tool. B; = Bioavailability Coefficient: Bioavailability
coefficient (enhanced by piperine, liposomal carriers, fermentation), eval-
uated by Seshat AI’s bioavailability prediction algorithms. Si
= Synergy Factor: Synergy factor (avoiding redundancy, optimizing in-
teractions), determined through Seshat AI’s synergy analysis module.
R; = Regulatory Status Multiplier: Regulatory status multiplier (FDA,
EFSA, WHO, Organic compliance), checked against Seshat AI’s regu-
latory database. D, = Dosage Safety Coefficient: Dosage safety
coefficient (ensuring levels align with NOAEL and clinical safety data),
calculated using Seshat AI’s safety assessment tools.

1.3 Stepwise Process for AI-Driven Molecule Selection

Each molecule M; is selected and formulated through a systematic process
guided by Phytolntelligence and Seshat AI. The process is summarized in
the following pseudocode:

Algorithm: PhytoIntelligence Formulation Process
Input: Disease x, target pathways T
Output: Optimized formulation Cx

1. Molecule Identification (M_i):
Molecules = SeshatAI.LiteratureSearch(disease=x, databases=["PubMed", "Bing", "Google Scl

2. Clinical Validation (V_i):
For each molecule m in Molecules:
V_score[m] = SeshatAI.ValidationScore(molecule=m, weighting_factor=W)

3. Pharmacokinetics and Bioavailability Optimization (P_i, B_i):
For each molecule m in Molecules:
PK_Properties[m] = SeshatAI.PKOptimizer (molecule=m)
P_factor[m] = Calculate_P_factor(PK_Properties[m]) // Function based on PK properties
B_strategy[m] = SeshatAI.SuggestBioavailabilityEnhancement(molecule=m)
B_coefficient[m] = Evaluate_B_coefficient(B_strategy[m]) // Function to quantify enha:

4. Synergy and Multi-Pathway Targeting (S_i):
Synergy_Matrix = SeshatAI.SynergyAnalysis(Molecules, target_pathways=T)
For each molecule m in Molecules:
S_factor[m] = Calculate_S_factor(Synergy_Matrix, molecule=m, pathways=T) // Function 1

5. Regulatory and Safety Compliance Check (R_i, D_i):
For each molecule m in Molecules:



Regulatory_Scores[m] = SeshatAI.RegulatoryCheck(molecule=m, regulations=["FDA", "EFSA'
R_multiplier[m] = Calculate_R_multiplier (Regulatory_Scores[m]) // Function to combine
Safety_Data[m] = SeshatAI.SafetyAssessment(molecule=m)

D_coefficient[m] = Calculate_D_coefficient(Safety_Data[m]) // Function based on NOAEL

6. Formulation Calculation (C_x):
Cx =0
For each molecule m in Molecules:

Cx = Cx + (M_factor[m] * V_score[m] * P_factor[m] * B_coefficient[m] * S_factor[m] * I

7. Return Cx // Optimized Formulation

1.4 Molecule Identification and Literature Search (Factor

M;)
M; = (Ls x Ey) (2)
s=1
Where:
L, = Scientific literature source (PubMed, Google Scholar, ClinicalTri-
als.gov) accessed and analyzed by Seshat AI’s literature module. E

= Efficacy rating (number of studies supporting molecular impact on dis-
ease z), automatically scored by Seshat AI based on meta-analysis and
evidence weighting algorithms.

Seshat AI Literature Search Process & NLP Implementation: Seshat
AT uses advanced Natural Language Processing (NLP) to identify molecules.
It queries databases like PubMed, Bing, Google Scholar, and ClinicalTrials.gov
with targeted keywords related to the disease (x) and relevant biological path-
ways.

NLP Techniques Employed by Seshat AI:

Keyword Expansion and Query Formulation: Seshat AI expands
initial disease-related keywords using semantic networks and ontologies
(e.g., MeSH terms for PubMed) to create comprehensive search queries.
Abstract and Full-Text Mining: NLP algorithms parse abstracts and
full-text articles to identify mentions of phytochemicals, their biological
activities, and effects on disease-relevant endpoints. Sentiment
Analysis and Evidence Extraction: Sentiment analysis assesses the
direction and strength of evidence. Information extraction identifies key
data points like study type, sample size, experimental models, and out-
cores. Efficacy Rating Calculation (E;): Seshat AI calculates
FE; using a weighted scoring system, giving higher weight to clinical trials



and incorporating study quality metrics. Example:

Es = Z (StudyWeight,; x EfficacyScore;)

studies j€s

1.5 Clinical Validation and Evidence-Based Weighting (Fac-
tor V})

‘/1' = (Oin—vitm + Oin—m’vo + Cclinical) x W (3)
Where:

Clin-vitro = Number of cell culture studies supporting efficacy, identified by
Seshat Al Cin-vivo = Number of animal studies confirming biological
effects, identified by Seshat Al Celinicat = Number of human clinical
trials with positive results, assessed by Seshat AI. W = Weighting
factor prioritizing human trials, adjustable in Seshat Al

Seshat AI Clinical Validation Process & Scoring: Seshat AI’s val-
idation module uses evidence-based weighting, categorizing studies (Cipn-vitro,
Cin-vivo, Celinica) using NLP-extracted study type information.

Validation Score Calculation (V;): The Validation Score (V;) is a weighted
sum of evidence categories. The weighting factor (W) adjusts the emphasis on
clinical vs. preclinical evidence. Example:

‘/i = (C'L'n—m'tm + Oin—m‘@o + (Cclinical X W))

Molecular Docking Integration: Seshat AI integrates molecular docking
simulations using tools like AutoDock Vina to predict binding affinity to key
protein targets for disease x. Docking scores can be incorporated into V;.

1.6 Pharmacokinetics and Bioavailability Optimization
PiXBi:(AiXDiXMiXEi>XBi (4)
Where:

A; = Absorption efficiency, predicted by Seshat AI's PK-Optimizer
using QikProp and in silico models. D; = Distribution (blood-
brain barrier penetration, tissue specificity), estimated by Seshat Al
using computational models. M; = Metabolism (CYP450 enzyme
interactions, half-life), predicted by Seshat AI’'s PK-Optimizer using in
silico CYP450 interaction models and literature. E; = Excretion (renal
and hepatic clearance rates), estimated by Seshat AI using predictive
algorithms. B; = Bioavailability enhancement strategies, with Seshat
AT suggesting and evaluating optimal strategies.



Seshat AI Pharmacokinetics and Bioavailability Optimization Process
& Calculations: Seshat AI’s PK-Optimizer module predicts and optimizes
pharmacokinetic properties using computational methods.

Pharmacokinetic Factor Calculation (P;): The Pharmacokinetic Factor
(P;) is derived from predicted ADME properties, normalized and combined.
Example:

score score score score
| Aseore | pgeore . fscore | [

P 1

Bioavailability Coefficient Evaluation (B;): Seshat AI suggests and eval-
uates bioavailability enhancement strategies. The Bioavailability Coefficient
(B;) is assigned based on the predicted effectiveness of the chosen strategy,
ranging from 1 (no enhancement) to 2 (significant enhancement).

1.7 Synergy and Multi-Pathway Targeting

S, = W (5)

Where:

S; = Synergy coefficient, indicating multi-pathway activation, calculated
by Seshat AI’s synergy analysis module. M; x M; = Pairwise
interaction effects, predicted by Seshat AI using network analysis and
literature-based interaction databases. T = Total number of pathways
targeted, identified and mapped by Seshat AI’s pathway analysis tools.

Seshat AI Synergy Analysis and Pathway Mapping & Calculations:
Seshat Al’s synergy analysis module uses network pharmacology and literature
data to assess synergistic potential.

Synergy Coefficient Calculation (5;): The Synergy Coefficient (.S;) quan-
tifies molecule i’s contribution to synergistic interactions and pathway coverage.
Seshat AT constructs a molecular interaction network and calculates S; using
pairwise synergy scores and total pathways covered. Example:

Z?Zl (LiteratureSynergyScore(M;, M;) + NetworkProximityScore(M;, M;))
TotalPathwaysCovered

S; =

1.8 Regulatory and Safety Compliance Check

R; x D; = (Rppa X Rgrsa X Rwro % Rorganic) X SNOAEL (6)
Where:



Rrpa, Rersa, Rwro, Rorganic = Compliance scores based on interna-
tional regulatory frameworks, evaluated by Seshat AI’s regulatory mod-
ule. SnoageL = No Observed Adverse Effect Level Safety Score, ensuring
safe dosage limits, determined by Seshat AI.

Seshat AI Regulatory and Safety Module & Scoring: Seshat AI’s
regulatory module ensures compliance and safety through automated checks
and risk assessment.

Regulatory Compliance Multiplier (R;): The Regulatory Compliance
Multiplier (R;) is a composite score based on compliance with regulatory bodies
(FDA, EFSA, WHO, USDA Organic). Seshat AT assesses factors like permit-
ted use, GRAS status, Novel Food status, and organic certification. Example
(binary approach):

R; = Rppa X Rgrsa X Rwro X Rorganic

Dosage Safety Coefficient (D;): The Dosage Safety Coefficient (D;) is
derived from safety data, using the No Observed Adverse Effect Level (NOAEL).
Seshat AI retrieves NOAEL values and calculates SnoagL, a safety score based
on the ratio of NOAEL to intended dosage. Example:

NOAEL;
IntendedDosage;

SNOAEL =

2 Scientific Supplement Report Template: Re-
porting on Phytolntelligence-Designed Nutraceu-
ticals with Z-16 Example

2.1 Report Title and Abstract (Report Template with Z-
16 Example)

Use the following title and abstract for your report, replacing the bracketed
placeholders (example provided for Z-16):

\title{\textbf{Scientific Supplement Report: [Supplement Name] - A PhytoIntelligence-Designe
\author{PhytoIntelligence Research Group \\ [Your Institution/Affiliation]}

\date{\today}

\begin{document}

\maketitle

\begin{abstract}
This report details the development of [Supplement Name], a plant-based, certified vegan an



\end{abstract}

\section{Introduction}
\subsection{Background on [Target Disease/Condition]}
\textbf{To be completed:} Provide a concise overview of [Target Disease/Condition], includir

\subsection{Rationale for PhytoIntelligence-Designed Nutraceuticall}
Explain the rationale for using a multi-phytochemical approach and the advantages of the Phj

\subsection{Supplement Overview: [Supplement Name]}
Introduce [Supplement Name] and its intended purpose for [Target Disease/Condition]. Briefl;

Z-16 Example: Title and Abstract For the Z-16 supplement report, the
title and abstract would be filled in as follows:

\title{\textbf{Scientific Supplement Report: Z-16 - A PhytoIntelligence-Designed Nutraceutic
\author{PhytoIntelligence Research Group \\ [Your Institution/Affiliation - e.g., AI-Nutrac
\date{\today}

\begin{document}
\maketitle

\begin{abstract}
This report details the development of Z-16, a plant-based, certified vegan and organic nut:
\end{abstract}

\section{Introduction}
\subsection{Background on Alzheimer’s Disease}
\textbf{To be completed:} Provide a concise overview of Alzheimer’s Disease, including its ]

\subsection{Rationale for PhytoIntelligence-Designed Nutraceutical for Alzheimer’s}
Explain the rationale for using a multi-phytochemical approach and the advantages of the Phj

\subsection{Supplement Overview: Z-16}
Introduce Z-16 and its intended purpose for Alzheimer’s Disease prevention and cognitive enl

2.2 Materials and Methods: Phytolntelligence Formula-
tion Process (Report Template with Z-16 Example)
This section details how to report the application of the Phytolntelligence frame-

work for your specific supplement. Use the subsections below to structure your
”Materials and Methods” section.



2.2.1 Molecule Identification and Literature Search (Factor M; - Re-
port Template with Z-16 Example)

Report on the Al-assisted literature search process using Seshat Al.

Databases used (PubMed, Bing, Google Scholar, Clinical Trials.gov) Keywords
and search strategies employed To be completed: Add details on key-
words and strategies used for [Target Disease/Condition] NLP
techniques for data extraction and analysis (keyword expansion, abstract
mining, sentiment analysis) Efficacy Rating (E;) calculation method
(evidence weighting, scoring system)

Z-16 Example: Molecule Identification and Literature Search For Z-
16, the Molecule Identification and Literature Search section might be reported
as follows:

\subsubsection{Molecule Identification and Literature Search (Factor \(M_{i}\) - Report Tem
For Z-16 formulation, molecule identification was performed using Seshat AI’s literature se:

\begin{itemize}
\item \textbf{Databases used:} \textit{PubMed}, \textit{Bing}, \textit{Google Scholar},
\item \textbf{Keywords and search strategies employed:} Keywords included "Alzheimer’s I
\item \textbf{NLP techniques for data extraction and analysis:} Seshat AI employed keyw
\item \textbf{Efficacy Rating (\(E_{s}\)) calculation method:} Efficacy Rating (\(E_{s.
\end{itemize}

2.2.2 Clinical Validation and Evidence-Based Weighting (Factor V;
- Report Template with Z-16 Example)

Report on the clinical validation process and evidence weighting.

Categorization of evidence (Cin-vitro, Cin-vivos Clelinical) by Seshat Al
Weighting factor (W) rationale and value used To be completed: Spec-
ify weighting factor W for [Target Disease/Condition] and ratio-
nale  Validation Score (V;) calculation formula  Molecular docking
procedures (software, protein targets, scoring function - if performed) and
integration into validation. To be completed: Describe docking pro-
cedures if performed for [Supplement Name]

Z-16 Example: Clinical Validation and Evidence-Based Weighting
For Z-16, the Clinical Validation and Evidence-Based Weighting section might
be reported as follows:

\subsubsection{Clinical Validation and Evidence-Based Weighting (Factor \(V_{i}\) - Report °
Clinical validation for Z-16 molecules was performed using Seshat AI’s validation module, c:

\begin{itemize}
\item \textbf{Categorization of evidence:} Seshat AI categorized studies into \textit{i:



\item \textbf{Weighting factor (\(W\)) rationale and value used:} A weighting factor (\

\item \textbf{Validation Score (\(V_{i}\)) calculation formula:} The Validation Score (

\[ V_{i} = (C_{\textit{in-vitro}} + C_{\textit{in-vivo}} + (C_{\textit{clinical}} \time:

\item \textbf{Molecular docking procedures and integration into validation:} Molecular ¢
\end{itemize}

2.2.3 Pharmacokinetics and Bioavailability Optimization (Factors P;
and B; - Report Template with Z-16 Example)

Report on the methods used for pharmacokinetic and bioavailability optimiza-
tion.

In silico tools used for ADME prediction (e.g., QikProp, ADMETlab 2.0)
Pharmacokinetic Factor (P;) calculation method (normalization, combining ADME
scores) To be completed: Specify target tissues for [Target Disease/Condition]
and desired PK profile  Bioavailability enhancement strategies considered
and selected (piperine, liposomes, fermentation) To be completed: List and
justify enhancement strategies for [Supplement Name] Bioavailability
Coefficient (B;) evaluation method (literature data, predictive models, scoring
rationale) To be completed: Specify B;scoringrationale for[Supplement N ame]

Z-16 Example: Pharmacokinetics and Bioavailability Optimization
For Z-16, the Pharmacokinetics and Bioavailability Optimization section might
be reported as:

\subsubsection{Pharmacokinetics and Bioavailability Optimization (Factors \(P_{i}\) and \(B.
Pharmacokinetic and bioavailability optimization for Z-16 molecules was conducted using Sesl

\begin{itemize}
\item \textbf{\textit{In silico} tools used for ADME prediction:} ADME properties were
\item \textbf{Pharmacokinetic Factor (\(P_{i}\)) calculation method:} The Pharmacokinet:
\[ P_{i} = \frac{A_{i} "{\text{score}} + D_{i} "{\text{score}} + M_{i}"{\text{score}} + E.
Target tissues for Alzheimer’s Disease are brain tissues, and the desired PK profile emj
\item \textbf{Bioavailability enhancement strategies considered and selected:} Bioavail:
\item \textbf{Bioavailability Coefficient (\(B_{i}\)) evaluation method:} The Bioavailal

\end{itemize}

\verbatim}

\subsubsection{Synergy Analysis and Multi-Pathway Targeting (Factor \(S_{i}\) - Report Temp:
Report on the synergy analysis and pathway mapping approach.
\begin{itemize}
\item Network pharmacology principles and databases used (STITCH, STRING, KEGG, Reactome
\item Synergy Coefficient (\(S_{i}\)) calculation method (pairwise synergy scores, netw
\item Target pathways (\(T\)) relevant to [Target Disease/Condition] and how they were :
\end{itemize}

\paragraph{Z-16 Example: Synergy Analysis and Multi-Pathway Targeting}



For Z-16, the Synergy Analysis and Multi-Pathway Targeting section could be reported as:

\begin{verbatim}
\subsubsection{Synergy Analysis and Multi-Pathway Targeting (Factor \(S_{i}\) - Report Temp:
Synergy analysis and multi-pathway targeting were assessed for Z-16 using Seshat AI’s syner;

\begin{itemize}
\item \textbf{Network pharmacology principles and databases used:} Network pharmacology
\item \textbf{Synergy Coefficient (\(S_{i}\)) calculation method:} The Synergy Coeffici
\[ S_{i} = \frac{\sum_{j=1}"{n} (\text{LiteratureSynergyScore}(M_{i}, M_{j}) + \text{Ne1
\item \textbf{Target pathways (\(T\)) relevant to Alzheimer’s Disease:} Target pathways

\end{itemize}

\verbatim}

\subsubsection{Regulatory and Safety Compliance Check (Factors \(R_{i}\) and \(D_{i}\) - Rej
Report on the regulatory and safety compliance assessment.
\begin{itemize}
\item Regulatory frameworks considered (\textit{FDA}, \textit{EFSA}, \textit{WHO}, \tex!
\item Compliance Score (\(R_{i}\)) calculation method (binary, graded, composite scoring
\item Safety assessment process, toxicity databases (e.g., ToxNet) used for NOAEL deterr
\item Dosage Safety Coefficient (\(D_{i}\)) calculation method and Safety Threshold use«
\end{itemize}

\paragraph{Z-16 Example: Regulatory and Safety Compliance Check}
For Z-16, the Regulatory and Safety Compliance Check section could be reported as:

\begin{verbatim}
\subsubsection{Regulatory and Safety Compliance Check (Factors \(R_{i}\) and \(D_{i}\) - Rej
Regulatory and safety compliance for Z-16 components were assessed using Seshat AI’s regulaf

\begin{itemize}
\item \textbf{Regulatory frameworks considered:} Regulatory frameworks considered incluc
\item \textbf{Compliance Score (\(R_{i}\)) calculation method:} A binary compliance sco1
\[ R_{i} = R_{\textit{FDA}} \times R_{\textit{EFSA}} \times R_{\textit{WHO}} \times R_{’
Justification for binary system: A stringent approach was

\end{itemize}
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