Clinical Pharmacology and
Phytochemical Synergy in Skin Cancer:
A Phytolintelligence 3.5 Forensics and
Formulation Specification

Epistemic Architecture and Zero-Trust Algorithmic
Standards

The translation of multi-target phytochemical architectures into viable therapeutic models
requires a zero-trust computational environment to mitigate the historical challenges of
literature-drift, linear synergy assumptions, and baseline hallucination loops." Under the
Phytolntelligence 3.5.0 system architecture, all biological data acquisition and structural

evaluations are governed by the I=1=1 Epistemic Axiom, also designated as Seshat's
Axiom." This foundational principle defines truth data as an absolute identity loop where an
empirical observation equals its replication, which in turn equals its quantitative molecular

realization (Observatzon = Replication = Realization ). Within this protocol,

peer-reviewed literature cannot be integrated into a formulation stack unless it satisfies the
rigorous mathematical criteria of the Landry Hallucination-Free Protocol (LHFP-II).!

To prevent metadata contamination, retrospectively altered data layers, or citation drift, the
reference engine utilizes the Cryptographic Citation Hashing Protocol (CCHP)." Upon initiating a
compilation stack, the vector engine aggregates a string array of all supporting literature
references, specifically including PubMed IDs (PMIDs) and Digital Object Identifiers (DOIs) :

String Array =

This array is processed through a SHA-256 cryptographic pipeline, outputting a permanent
Epistemic Fingerprint Hash that is appended to the final formulation matrix.! For the reference
3.5.0 standalone specification, this signature is cryptographically sealed under the verification
hash e3b0c44298fc1c149afbf4c8996fb92427ae41e4649b934ca495991b7852b855." Any
manual or automated modification of the underlying literature database instantly invalidates the
stack signature, halting the compiler.

The system maintains real-time database integrity through a Retraction Audit Trail." If any
peer-reviewed paper supporting an active node is retracted, corrected, or questioned in



R, =0.0

international scientific indices, it is instantly assigned an absolute retraction vector (~ ™
), forcing a downgrade of that compound's localized data to Tier 4 (QSAR modeling). A

recalculation loop is automatically executed across the entire formulation repository.” If the
compound’s localized Composite Evidence Score drops by more than 25% (

ACES >

—25% ), the compiler permanently invalidates the stack and halts development.”

The 12-Step Operational Sequence and Multi-Pass

Pipeline

The Phytolntelligence 3.5 system executes a strictly linear, sequentially dependent twelve-step
pipeline where subsequent steps cannot be bypassed or calculated asynchronously.’

The Phytointelligence 3.5.0 Twelve-Step Pipeline Specification

Step Protocol Name

01 Anomaly
Observation

02 Intel Requirement

02a Confidence Tier
Pre-Screen

Operational Scope

& Execution
Requirements

Identify targeted
pathological
state/disease
diagnosis; map
terminal clinical
endpoints and
document
co-morbidities.

Map
primary/secondary
enzymatic,
genomic, or
metabolic targets
driving the
pathology via deep
digitized vector
parsing.

Filter candidate
phytochemicals

Gate / Threshold
Criteria

Manual Input Lock "

MiniPASS: =
peer-reviewed
citations per target

Hard Fail on Tier
4-only compounds '



03

04

05

06

07

Pathological
Hypothesis

Vector
Convergence
Mapping

Deconvolution
Scoring

Node Assignment

Pharmacokinetic
Filter

through the strict
4-Tier hierarchy,
stripping
speculative
structures.

Deconstruct primary
disease state
drivers into the
6-Dimensional
Diagnostic State
Vector (DSV) and
assign to nodes.

Extract
peer-reviewed data
to establish raw
docking potentials,
binding affinities,
and target matches.

Compute the raw
Composite
Evidence Score
(CES) for each
candidate
compound across
all mapped
pathways.

Populate the 6+
Molecular Stack;
execute the 3.5
Dynamic Matrix
Contribution Factor
(DMCF) loop for
ties.

Run the
Tier-Weighted

Formal DSV
Alignment Matrix
output

Receptor matching

score = !

CES calculation
baseline
initialization

DMCF Max
Allocation Rule '

PKAS(i) > 0.50



08

08a

09

10

Mass Allocation
(CWMA)

Excipient
Compatibility

Synergy Verification

Safety Interaction
Gate

Interspecies
Extrapolation model
to compute the
Pharmacokinetic
Alignment Score
(PKAS).

Distribute total
targeted capsule
mass (750mg
baseline) using the
iterative
CES-Weighted
Mass Allocation
(CWMA) algorithm.

Calculate the
Hydrophobic
Adsorption Potential
(HAP) of the stack
against the
intended
microcrystalline
carrier.

Construct the 6x6
Network Synergy
Matrix; apply the 3.5
absolute
double-pass filter to
block internal
antagonistic
masking.

Compute the global
Safety Interaction
Index (SlI),
integrating
population-level
prescription data

for all core nodes '

Max 5 iterations;
hard 5mg floor
protection

HAP flag requires
alternative
non-adsorbing
matrix !

Pass 1:
min(SI) >
: Pass 2:

NSI > 1

SIT < 0.25

(Low/Negligible
Risk Envelope)



and Node 7 metrics.

During Step 08, the system resolves mass distribution within physical encapsulation constraints
through a Python-based iterative allocation engine *:

Python
def cwma_allocation_engine(initial_masses, floor=5.0, max_iterations=>5):
iteration = 0
masses = initial_masses.copy()
while iteration < max_iterations:
under_floor = [i for i, m in enumerate(masses) if m < floor and m > 0]
if not under_floor:
return masses # Convergence reached successfully
for idx in under_floor:
shortfall = floor - masses[idx]
masses[idx] = floor
eligible_nodes = [i for i, m in enumerate(masses) if m > floor]
if not eligible_nodes:
raise FrameworkDeadlockException("CWMA Pool Exhausted.")
total_eligible_mass = sum(masses]i] for i in eligible_nodes)
for e_idx in eligible_nodes:
masses[e_idx] -= shortfall * (masses[e_idx] / total_eligible_mass)
iteration += 1
raise ConvergencelLimitException("CWMA Deadlock: Force Stack Redesign.")

This algorithm ensures that if a high-performing but low-mass node falls below 5mg, it is raised
to a physical manufacturing floor of 5mg to maintain blend uniformity, while the difference is
proportionally deducted from the remaining eligible nodes, terminating within 5 iterations to
prevent infinite looping deadlocks.’

The core analytical assignment is dictated by the 6-Dimensional Diagnostic State Vector (DSV),
which maps candidates to Node 1 (Genomic), Node 2 (Metabolic Flux), Node 3 (Redox/Synergy
Node A), Node 4 (Immune/Synergy Node B), Node 5 (Epigenetic Modifier), and Node 6 (Kinetic
Adjuvant).” If two compounds tie in their primary node assignment, the system resolves the
deadlock by executing the Dynamic Matrix Contribution Factor (DMCF) loop, selecting the

OBC

candidate with the superior Oral Bioavailability Coefficient ( ) and inter-node synergy

ST

factor (~ 7 ).

Molecular Pathophysiology and Genomic Trajectories



of Epidermal Malignancies

The progression of healthy skin tissue toward cutaneous malignancies occurs through three
highly conserved, pathophysiological phases: initiation, promotion, and progression.?
¢ Initiation: This initial phase is characterized by rapid, irreversible genetic alterations.?
Ultraviolet (UV) radiation—primarily UVB—serves as the dominant physical carcinogen.?
It directly initiates mutation by inducing covalent bonds between adjacent pyrimidine
bases (thymine or cytosine) on a single DNA strand, resulting in pyrimidine dimers, most
commonly thymine dimers.? These dimers introduce a severe structural "kink" or distortion
in the DNA double helix, which physically blocks transcription and replication fork
progression.? If the cell's endogenous Nucleotide Excision Repair (NER) machinery fails
to excise these dimers before DNA replication, transition mutations are permanently
locked into the genome.? Hereditary deficiencies in these repair complexes, such as
xeroderma pigmentosum, result in a thousands-fold increase in skin cancer susceptibility.®
e Promotion: This stage involves the clonal expansion of initiated cells.? Unlike initiators,
promoting agents are non-mutagenic and instead alter the cellular microenvironment.?
Chronic UV exposure stimulates persistent, low-grade epidermal inflammation, recruiting
macrophages and lymphocytes that flood the local microenvironment with reactive oxygen
species (ROS), growth factors, and pro-inflammatory cytokines, including IL-1$\beta$,

IL-6, and TNF-% 2 This sustained inflammatory signaling acts as a powerful promoter,
driving rapid proliferation, suppressing apoptosis, and co-opting the body's wound-healing
pathways in a manner reminiscent of "the wound that never heals".?

e Progression: This final stage is characterized by deep genomic instability, rapid
angiogenesis, and the acquisition of metastatic capacity.? At this point, the tumor mass
achieves autonomous growth, remodeling the extracellular matrix via upregulated Matrix
Metalloproteinases (MMPs) secreted by reprogrammed Cancer-Associated Fibroblasts

(CAFs), while actively escaping immune surveillance via the upregulation of

immunosuppressive factors like Transforming Growth Factor-beta (TGF-ﬁ) and

regulatory T-cells (Tregs).>
Across these phases, distinct epidermal malignancies progress through highly divergent
genomic trajectories. Basal Cell Carcinoma (BCC) is driven by aberrant, constitutive activation
of the Hedgehog (Hh) signaling pathway.? In a physiological state, Patched 1 (PTCH1)
represses Smoothened (Smo), keeping downstream Gli2 and Gli3 transcription factors inactive
via phosphorylation by Protein Kinase A (PKA), Casein Kinase 1 (CK1), and Glycogen Synthase
Kinase 3 beta (GSK3$\beta$), directing them to proteasomal degradation via the SPOP
complex.® Loss-of-function mutations in PTCH1 or PTCH2—either sporadic or germline as seen
in Basal Cell Nevus Syndrome (Gorlin syndrome)—relieve this inhibition, permitting Smo to
stabilize Gli proteins, which then translocate to the nucleus to transcribe genes regulating G1/S
transition, epidermal hyperproliferation, and local nerve invasion.?
Squamous Cell Carcinoma (SCC) primarily arises from squamous epithelial keratinocytes,



showing a high frequency of inactivating p53 mutations, EGFR overexpression, and hyperactive

NF-AB signaling, which bypass cell cycle checkpoints and promote survival in the presence of
severe UV damage.? This susceptibility is further exacerbated by genetic variants in the
Melanocortin 1 Receptor (MC1R) gene, which correlate with poor pigmentary photoprotection
and an elevated risk of developing both SCC and BCC.?
Cutaneous melanoma, originating from neural crest-derived melanocytes, exhibits a high rate of
somatic mutations, with over 90% showing constitutive hyperactivation of the MAPK pathway
(Ras/Raf/MEK/ERK).? This pathway is activated through nine distinct genomic trajectories,
which are categorized based on their association with chronic sun damage (CSD) and specific

somatic driver profiles.®

Evolutionary Genomic Trajectories of Cutaneous Melanoma

Pathway

Pathway |

Pathway Il

Pathway I

Pathway IV

Clinical &
Pathological
Designation

Superficial
Spreading
Melanoma

Lentigo Maligna
Melanoma

Desmoplastic
Melanoma

Spitz Melanoma

Sun Damage
(CSD) Status

CSD Present

CSD Present

CSD Present

CSD Absent

Key Genomic
Alterations &
Driver Mutations

BRAF p.V600
mutations.®

NF1, NRAS,
non-p.V600E BRAF
mutations.®

Inactivating NF1,
promoting NFKBIE,
and activating
MAPK pathway

mutations.®

HRAS mutations;
kinase fusions in
ROS1, NTRK1,
NTRK3, ALK,
BRAF, MET, and
RET, CDKN2A
deletions; promoting
TERT mutations.®



Pathway V

Pathway VI

Pathway VII

Pathway VIII

Pathway IX

Acral Melanoma

Mucosal Melanoma

Melanoma arising in

Congenital Nevi

Melanoma arising in
Blue Nevi

Uveal Melanoma

CSD Absent

CSD Absent

CSD Absent

CSD Absent

CSD Absent

CCND1, KIT, and
TERT
amplifications;
BRAF, NRAS, and
KIT mutations.®

Prominent copy
number variations;
KIT and NRAS

mutations.®

NRAS mutations (in
large congenital
nevi); BRAF
mutations (in
small-to-medium
congenital nevi).

GNAQ, CYSLTR2,
GNA11, and PLCB4
mutations; copy
number aberrations
in SF3B1 and
EIF1AX.2

GNAQ, GNA11,
PLCB4, CYSLTR2,
BAP1, SF3B1, and
EIF1AX mutations.®

Concurrently, the PISK/Akt/mTOR pathway is heavily implicated, with elevated levels of
phosphorylated Akt observed in two-thirds of primary and metastatic melanomas.” This
hyperactivation is frequently sustained by loss-of-function mutations in the PTEN tumor
suppressor (10% to 30% of cases) or somatic mutations in mTOR (10% of cases).” Additionally,
germline mutations in the CDKN2A tumor suppressor gene account for 35% to 40% of all
familial melanoma cases.?

Pharmacological Profile of the Dermo-Phyt 4X Model

Developed under early iterations of the computational framework, the Dermo-Phyt 4X
formulation represents an in-silico botanical combination designed to achieve concurrent
inhibition across multiple redundant, oncogenic pathways.®



Dermo-Phyt 4X Formulation Model

Phytochemica
| Component

Epigallocatechi
n Gallate
(EGCG)

Curcumin

Ursolic Acid

Resveratrol

Standardized
Source

Camellia
sinensis
(Green Tea)

Curcuma longa
(Turmeric)

Rosmarinus
officinalis
(Rosemary)

Polygonum
cuspidatum
(Japanese
Knotweed)

In-Vitro Target
Concentration

20 uM

10 uM

15 uM

25 uM

Primary

Molecular
Targets &
Pathways

Bcl-2, Bel-xL,
EGFR, HER2,

18 -catenin,
c-Myc, VEGF,
COX-2°

NF-£B,
I$\kappa$B,

COX-2, STAT3
9

PI3K, Akt,

mTOR, COX-2
9

SIRT1, MAPK,
ERK1/2 °

Synergistic
Rationale

Targets
anti-apoptotic
and
growth-promoti
ng axes to
disrupt
redundant
survival
networks.’

Downregulates
transcriptional
master
regulators of
inflammation
and cell
survival.®

Restrains
nutrient-sensin
g and
proliferative
signaling
through the
PISK/AKt/mTO
R axis.®

Promotes
mitochondrial
apoptosis via
SIRT1
activation and
modulates
ERK signaling



to trigger cell
death.®

Piperine Piper nigrum 2 uM MDR1 (P-gp) ° Functions as a
(Black Pepper) kinetic

adjuvant by
inhibiting the
MDR1 efflux
pump to
enhance
systemic
bioavailability.®

Dermo-Phyt 4X seeks to achieve additive or strongly synergistic interactions.® Utilizing the
Loewe and Chou-Talalay models, the combination is predicted to show a Combination Index of

CI <0.8

when evaluated in A375 and 451Lu cutaneous melanoma cell lines.® However,

translating these in-vitro target concentrations (10_25 pM ) into human clinical regimens is
limited by the poor systemic bioavailability and instability of raw polyphenols, such as EGCG,
which undergo rapid first-pass clearance and show poor passive skin penetration.®

To account for these limits, the Phytolntelligence system applies a Calibrated Bounded Risk

Penalty Factor (’p) to all prospective compounds:

p=1+aln(l+ p-RxTCI)

0.0 < R<10.0 )

Here, R represents the literature-derived Adverse Event Risk Score (

uel is the Translational Cost Index (0'0 <TCI<50 ) which acts as a log-scaled
human-equivalent dose burden proxy mapping target milligram ranges to toxicity profiles, and

the constants are locked to & — 0.4343 and 6 =125 . This ensures that compounds
demanding massive dose burdens or exhibiting high toxic liabilities are penalized, reducing their
final Composite Evidence Score.’

Deep Deconstruction of the Phytolntelligence D022.2
Skin Cancer Adjunctive Suite

In contrast to the 5-compound Dermo-Phyt 4X model, the Phytolntelligence D022.2 Skin Cancer
Adjunctive Suite, compiled on June 25, 2025, represents a comprehensive 21-component
formulation suite." The suite is designed to execute three distinct functional protocols: the Core



Synergistic Matrix (CSM), the Foundational Dermal-Support Complex (FDC), and the sequential

Adjunctive Rotational Protocol (ARP)."
Core Synergistic Matrix Composition

The CSM is designed to be taken twice daily (morning and evening) with food to maintain
steady-state systemic concentrations of primary therapeutic nodes."

CSM
Component

Curcumin

Fisetin

Piperine

Form &
Standardizatio
n

Phytosome
(Lecithin
Complex)

Standardized
Extract

Standardized
Extract

Daily Dose

800 mg

100 mg

10 mg

Primary
Molecular
Mechanism

Inhibits NF-
B, COX-2, and
STAT3
pathways;
downregulates
cyclin D1 and
Bcl-2."°

Dual
PI3K/AKt/mTO
R pathway
inhibitor;
senolytic
agent.™

MDR1
(P-glycoprotein
) and CYP3A4
inhibitor. ™

Clinical and
Preclinical
Context

Phytosome
technology
enhances the
bioavailability
of raw
curcumin,
which has
been shown to
downregulate
STAT3 and
Bax/Bcl-2
ratios in animal
models.™

Selectively
clears
senescent cells
and targets the
PI3K/Akt/mTO
R axis to
suppress
melanoma
proliferation.®

Acts as a
bioavailability
enhancer,
boosting oral
curcumin AUC
up to 20-fold



Foundational Dermal-Support Complex Composition

by preventing

glucuronidation
9

The FDC is taken once daily in the morning with food to provide continuous antioxidant,
photoprotective, and genomic-stability support to the epidermal compartment.

FDC
Component

Silymarin

Nicotinamide
(B3)

Vitamin D3

Form &
Standardizatio
n

Standardized
Extract

Standardized
USP

Cholecalciferol

Daily Dose

400 mg

500 mg

5000 IU

Primary
Molecular
Mechanism

Potent
antioxidant;
provides
systemic
photoprotectio
n. 13

Supports DNA
repair; reduces
the incidence
of actinic
keratoses.™

Systemic
immune
modulation;
direct
anti-proliferativ
e effects.™

Clinical
Context &
Synergy

Scavenges
free radicals
and inhibits
lipid
peroxidation to
reduce
UV-induced
cellular
stress.'”

Prevents
UV-induced
cellular ATP
depletion,
preserving the
energy
required for
NER

enzymes.?

Clinical trials
demonstrate
that Vitamin D3
co-administrati
on with PDT
enhances
treatment
response by



Zinc

Selenium

Magnesium

Picolinate

Standardized
L-Selenomethi
onine

Glycinate

30 mg

200 pg

400 mg

Cofactor for
antioxidant
enzymes;
provides
immune
support.™

Essential

cofactor for
glutathione
peroxidase
antioxidant
enzymes."

Essential
cofactor for
over 300
enzymes,
including DNA
repair.”®

Adjunctive Rotational Protocol Composition

18%."

Essential
structural
cofactor for
copper-zinc
superoxide
dismutase
(CuZnSOD)
and DNA
repair
enzymes."

Enhances the
enzymatic
reduction of
lipid
hydroperoxides
to protect
cellular
membranes.'®

Maintains
genomic
stability by
acting as a
mandatory
cofactor in
nucleotide
excision and
mismatch
repair.’®

The ARP is taken once daily, cycling sequentially for one full week per rotation to apply diverse,
non-overlapping therapeutic pressure and prevent tumor resistance.

Week &
Protocol

Componen

Standardiz

ed Form

Daily Dose

Molecular
Targets &
Mechanism

Pathway
Classificati
on



Week 1:
ARP-A
(MAPK/Apo
ptosis)

Week 2:
ARP-B
(Therapy
Sensitizatio
n)

Week 3:
ARP-C
(Stem Cell
& Nrf2)

EGCG

Resveratrol

Berberine

Apigenin

Sulforaphan
e

Parthenolid
e

Green Tea
Extract

Standardize
d Extract

Standardize
d Extract

Standardize
d Extract

Broccoli
Seed
Extract

Standardize
d Extract

400 mg

200 mg

500 mg

100 mg

100 mg

50 mg

Reduces
UV-induced
stress;
inhibits the
MAPK
pathway."

Induces
apoptosis;
activates
Sirtuin-1
(SIRT1)."

Reverses
chemoresist
ance;
inhibits ABC

transporters
13

Downregula
tes mutated
BRAF
expression
in
melanoma
cells.™

Activates
the Nrf2
antioxidant
response
pathway.'

Targets
melanoma
stem cells;
inhibits NF-

RB13

Pathway A
(MAPK/Apo
ptosis) '3

Pathway A
(MAPK/Apo
ptosis) "

Pathway B
(Therapy
Sensitizatio
n) 13

Pathway B
(Therapy
Sensitizatio
n) 13

Pathway C
(Stem Cell
& Nrf2) 3

Pathway C
(Stem Cell
& Nrf2) 13



Week 4: Luteolin Standardize 200 mg Inhibits Pathway D

ARP-D d Extract VEGF (Anti-Angio
(Anti-Angio signaling; genic)
genic) acts as a
mast cell
stabilizer.™
Quercetin Phytosome 500 mg Anti-prolifer Pathway D
ative and (Anti-Angio
anti-inflamm | genic) ™
atory
effects.”

A critical pharmacokinetic interaction occurs during Week 2 (ARP-B) between Apigenin and
Resveratrol, illustrating the bioenhancement capabilities modeled by the framework."® Apigenin
suffers from exceptionally low systemic bioavailability because it undergoes rapid first-pass
hepatic metabolism.™ It is primarily metabolized by UDP-glucuronosyltransferases (UGTs) into
inactive apigenin glucuronides.®

When co-administered with resveratrol, this metabolic clearance is strongly suppressed.'®
Resveratrol acts as a competitive and non-competitive bioenhancer, specifically inhibiting the
primary apigenin-conjugating enzyme, UGT1A9, in a non-competitive manner with an inhibition

constant (Ki ) of 7.782 pM % This enzymatic blockade prevents hepatic glucuronidation,
yielding a 2.39-fold increase in plasma apigenin levels compared to administration of apigenin
alone."® Consequently, the 100 mg daily dose of apigenin is able to bypass hepatic clearance
and reach therapeutic concentrations in cutaneous tissues, facilitating its primary target effect:
downregulating mutated BRAF expression in melanoma cells to assist in reversing therapy
resistance.’

Pharmacokinetic Interspecies Extrapolation, Physical
Carrier Compatibility, and Safety Screening

Integrating the rigorous constraints of the June 10, 2026 standalone specification into the
D022.2 architecture requires modeling pharmacokinetic alignment, physical excipient
compatibility, and multi-drug interaction indexes.

Interspecies Extrapolation and PKAS

The Pharmacokinetic Alignment Score (PKAS) evaluates whether multi-node combinations

achieve peak plasma concentrations (T"'”'m ) within a unified target window (Tmmf“’i"d"w ),
which is locked to a default of 4 hours, to enable synergistic interactions.! To prevent false
translational assumptions, a strict penalty is applied based on the experimental source profiles



of the data:
PKAS(i) = 1 - \frac{|T_{max}(1) - T {max}(Node\
DT _{max\ window}} \times \left

The Tier Discount Weight (Wtie’" ) is strictly categorized by data source:
Wtier = 1.00

e Tier 1 (T1): Human Clinical Trials / Validated In-Vivo Humans; (Zero
Penalty).’
e Tier 2 (T2): Non-Human Primate / Rodent In-Vivo Model; Wiier = 0.70 (30%
Alignment Boundary Penalty)."
e Tier 3 (T3): In-Vitro Caco-2 Cell Line Monolayer Permeability; Wiier = 0.40 (60%
Alignment Boundary Penalty)."
Wtéer = 0.00

e Tier 4 (T4): In-Silico QSAR Prediction Engine;
PKAS Validation).!
For example, in the reference validation dataset, evaluating a Tier 2 secondary node (

Tinge = 3.5h Tnaz = 1.5h ) /0145 a PKAS 0f 0.35."

Because this falls below the mandatory threshold of PKAS(Z) = 0.50 , the secondary
node is flagged as requiring specialized enteric-coating isolation or an independent dosing
schedule to avoid temporal misalignment.’

Synergy Verification and the NSI Multi-Pass Filter

(Absolute Exclusion from

) against a Tier 1 primary node (

To block highly antagonistic compound pairs from slipping through via inflated averages, the
framework implements a Two-Pass Hard-Floor Gate on the 6x6 Network Synergy Matrix:
e Pass 1 (Pairwise Boundary Evaluation): The complete matrix of all 15 pairwise
interactions is screened.” If any single pair exhibits an antagonistic score below the hard
floor, an immediate Node Disqualification occurs:

min(S1;;) > 0.80

e Pass 2 (Aggregate Network Evaluation): Only if Pass 1 is successfully cleared is the
global geometric mean calculated and compared against the synergy baseline:

15 1/15

NSI = H ST, > 0.90

k=1



In the reference trial dataset, the pairwise score of SI23 = 0.58 falls below the 0.80 floor,
triggering an immediate and absolute rejection at Pass 1 and preventing the compilation of the
formulation.’

Excipient-Compound Adsorption Screening (Step 08a)

To prevent mechanical trapping and compromised dissolution, the framework executes a
physical carrier screening check." Highly lipophilic compounds can undergo physical trapping
when formulated with standard microcrystalline cellulose nanosheet matrices (USP-MCC)." The
Hydrophobic Adsorption Potential (HAP) trigger condition is defined as:

HAP Trigger = [log P > 4.5|A

If any single phytochemical matches this threshold (e.g., highly lipophilic polyphenols or
triterpenes), the system flags the vehicle profile." The USP-MCC carrier must be substituted
with an alternative, non-adsorbing matrix, such as USP Dicalcium Phosphate, to ensure
complete drug release and bioavailability.’

Safety Interaction Index (Sll) and Node 7 Lockdown

The Safety Interaction Index (Sll) screens the formulation against conventional pharmaceutical
regimens.’ It integrates empirical polypharmacy data, programmatically importing Concomitant

Prescription Probabilities (CP ) from databases like CDC-NHANES." In a skin cancer
demographic, the system locks in specific prescription probability factors, such as

Cp(Statins) = 0.342 _  C,(NSAIDs) = 0.512 C, = 0.50

, defaultingto P if
localized tracking data is missing."’
Importantly, any metabolic blocker or P-glycoprotein efflux pump inhibitor assigned as an
auxiliary agent (Node 7, such as Piperine) must be explicitly summed within the primary
calculation loop:

Zzzl (CY P_inhibition(i) x ADI_severity(i) x C,(i))
N

SIT =

Because Node 7 chemical architectures function specifically by downregulating clearance

pathways, their individual CYP inhibition parameter is locked by default at > 0.85 1 This

configuration forces the overall stack to present near-zero baseline interactions across Nodes

SIT <0.25

1-6 to avoid violating the absolute safety threshold of



Localized Drug Delivery and Therapeutic Alternatives

While oral formulations offer systemic support, clinical translation requires comparing them with
localized, non-invasive drug delivery technologies:

D-MNA (Doxorubicin Micro-Array) Patch: Designed for nodular basal cell carcinoma,
this system utilizes a microneedle array to deliver the potent antineoplastic doxorubicin
directly into the tumor site.® Clinical trials show that over 60% of patients experience
complete disappearance of the target lesion within two weekly sessions, bypassing
systemic clearance and minimizing collateral tissue damage.'®

Patidegib Gel 2%: Developed to prevent facial BCCs in adults with Gorlin Syndrome, this
topical formulation delivers a localized Hedgehog pathway inhibitor directly to the
epidermis."” By restricting the active drug to facial skin, it avoids the systemic side effects
typically associated with oral Smoothened inhibitors while successfully suppressing new
tumor development."’

Thermosensitive Hydrogel Photodynamic Therapy (PDT): Utilizing Pluronic P407 16%
hydrogels, this drug delivery system undergoes a sol-gel phase transition at skin

32-34 °C )18
gel provides stable, controlled drug release.'® Upon external red-light irradiation (

660 nm ), it generates localized reactive oxygen species (ROS) that successfully
penetrate the melanin barrier of melanoma cells, inducing targeted cell death with minimal
systemic exposure.'®

Topical Vitamin C Occlusion: Small-scale clinical investigations have evaluated the
topical application of a saturated Vitamin C preparation on nodular and superficial basal
cell cancers.' The preparation was applied daily to the affected lesion and surrounding

temperature ( When loaded with a photosensitizer like Chlorophyll A, the

area under occlusion for 12 hours over a 22-week period.'® Post-treatment biopsies
revealed complete clearance in the single nodular BCC and four out of six superficial
BCCs, with an 18-month follow-up confirming that the cleared sites remained free of
disease recurrence.®

Regulatory Bifurcation and Translational Outlook

The framework enforces a rigid divergence in development pathways based upon the targeted
regulatory filing, resolving vocabulary conflicts and setting strict boundaries for clinical
transition.

Regulatory Bifurcated Development Pathways

Specification Parameter Pathway A: Dietary Pathway B:

Supplement Investigational Botanical



Framework Nomenclature

Target Envelope

Evidence Threshold

Carrier Matrix

Maximum Allowed Sli

Phytochemical Synergy
Layout (PSL)

Functional Health /

Structure-Function Profile

Tiers 1-3 Permitted; Zero
Treatment Claims '

USP-Grade Clean Label
(Rice Hull, Cellulose)

SIT < (Absolute
Negligible Risk Floor)

Drug (IND)

Forensic Pharmacology
Specification (FPS) '

Deep Pathological
Intervention / Disease
Eradication '

Tier 1 (Human RCT)
Mandatory for Core Primary
Drivers '

Nanoparticles / Specialized
Polymeric Delivery /
Hydrogels '

SIT < (Monitored /
Clinically Controlled
Environment) '

When pursuing Pathway B (IND), developers must address clinical safety red flags.® For
example, high-dose green tea extracts (EGCG) carry a documented risk of hepatotoxicity, while
high-dose curcumin therapy is associated with elevated bleeding risks due to its interactions
with systemic clotting cascades.® Under FDA's Botanical Drug Guidance, any formulation
intended to treat, prevent, or mitigate disease (such as melanoma or SCC) cannot be marketed
as a supplement and must undergo formal Investigational New Drug (IND) enablement,
including Phase I/l human clinical testing to establish safety and efficacy against conventional

synthetic benchmarks.®

These systemic oral constraints highlight the importance of comparing oral multi-node
formulations with localized, non-invasive drug delivery technologies:

e D-MNA (Doxorubicin Micro-Array) Patch: Designed for nodular basal cell carcinoma,
this system utilizes a microneedle array to deliver the potent antineoplastic doxorubicin
directly into the tumor site.'® Clinical trials show that over 60% of patients experience
complete disappearance of the target lesion within two weekly sessions, bypassing
systemic clearance and minimizing collateral tissue damage.'®

e Patidegib Gel 2%: Developed to prevent facial BCCs in adults with Gorlin Syndrome, this
topical formulation delivers a localized Hedgehog pathway inhibitor directly to the
epidermis.'” By restricting the active drug to facial skin, it avoids the systemic side effects
typically associated with oral Smoothened inhibitors while successfully suppressing new

tumor development."’



Thermosensitive Hydrogel Photodynamic Therapy (PDT): Utilizing Pluronic P407 16%
hydrogels, this drug delivery system undergoes a sol-gel phase transition at skin

32-34°C )1
gel provides stable, controlled drug release.'® Upon external red-light irradiation (
660 nm ), it generates localized reactive oxygen species (ROS) that successfully

penetrate the melanin barrier of melanoma cells, inducing targeted cell death with minimal
systemic exposure.'®

temperature ( When loaded with a photosensitizer like Chlorophyll A, the

Conclusions and Translational Recommendations

The computational modeling and forensic analysis of the Phytolntelligence 3.5 framework yield
several conclusions for translating multi-target botanical formulations into clinical skin cancer
protocols:

1.

Systemic Bioavailability remains the Primary Barrier: While in-silico models like
Dermo-Phyt 4X demonstrate robust multi-target pathway blockade in vitro, achieving

10-25 uM

active concentrations (
first-pass metabolism.®
Bioenhancement is Mandatory for Core Nodes: Future clinical protocols must actively
integrate pharmacokinetic synergy models, such as the apigenin-resveratrol UGT1A9
non-competitive inhibition mechanism, to suppress hepatic clearance and elevate
peripheral plasma concentrations of active polyphenols.'

Strict Adherence to Excipient Screening is Required: Hydrophobic compounds within
the CSM and ARP must undergo a HAP screening pass to prevent mechanical trapping in
MCC carriers." Formulations containing lipophilic agents (such as curcumin, fisetin, and
ursolic acid) should be manufactured using non-adsorbing carriers, such as USP
Dicalcium Phosphate, to preserve dissolution rates.’

Development of Hybrid Local-Systemic Models: To maximize the therapeutic index,
developers should combine systemic photoprotective and DNA-repair support (such as
the FDC) with localized, targeted therapies like microneedle arrays, topical Hedgehog
inhibitors, or thermosensitive hydrogel PDT." This hybrid approach provides broad
systemic protection while delivering highly concentrated therapeutic pressure directly to
active cutaneous lesions.™

) in human plasma remains challenging due to rapid
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