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1 Introduction

Arthritis is a chronic inflammatory condition affecting millions worldwide, char-
acterized by joint pain, cartilage degradation, and immune dysregulation. This
document presents a data-driven nutraceutical formulation optimized for arthri-
tis using Seshat’s Theoretical Framework of Targeted Supplement Medicine
(STFTSM). The supplement contains phytochemicals with anti-inflammatory,
cartilage-protective, and immune-modulating properties.

2 Plant-Based Molecules Selection (Mi)

The following table lists plant-derived molecules with evidence supporting their
effectiveness against osteoarthritis (OA) and rheumatoid arthritis (RA).

Molecule Source Mechanism of Action

Curcumin Turmeric Inhibits NF-B, JAK/STAT, antioxidant
Boswellic Acid Boswellia Inhibits 5-LOX, NF-B, reduces pain
Gingerol Ginger Inhibits COX-2, PI3K/Akt, reduces swelling
Diosgenin Fenugreek Modulates NF-B, PI3K/Akt, cartilage protection
Rosmarinic Acid Rosemary, Basil Inhibits NF-B, MAPK, prevents cartilage breakdown
Carnosol Rosemary, Sage Inhibits MAPK, PI3K/Akt, joint protection
Andrographolide Andrographis Suppresses NF-B, MAPK, strong anti-inflammatory
Quercetin Onions, Berries Inhibits TNF-, COX-2, reduces autoimmune inflammation
EGCG Green Tea Modulates oxidative stress, protects cartilage
Resveratrol Grapes, Red Wine Activates SIRT1, inhibits NF-B, reduces inflammation

Table 1: Key Phytochemicals for Arthritis
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3 Mechanisms of Action Mapping

These compounds work through multiple pathways, ensuring a multi-targeted
approach:

• Anti-inflammatory action: NF-B, COX-2, JAK/STAT inhibitors

• Cartilage protection: PI3K/Akt modulation, oxidative stress reduction

• Immune modulation: TNF- suppression, improved joint cell signaling

4 Safe and Effective Dosage (Di)

Doses are based on clinical and preclinical research and comply with WHO,
EFSA, and FDA standards.

Molecule Recommended Dose (mg/day)

Curcumin 500–1000 mg
Boswellic Acid 300–500 mg
Gingerol 150–300 mg
Diosgenin 50–150 mg
Rosmarinic Acid 100–200 mg
Carnosol 50–100 mg
Andrographolide 50–100 mg
Quercetin 250–500 mg
EGCG 200–400 mg
Resveratrol 100–250 mg

Table 2: Recommended Dosage for Arthritis Formulation

5 Bioavailability Enhancement (Bi)

To increase absorption, bioenhancers are integrated into the formulation:

• Piperine (Black Pepper Extract) (10 mg) – Increases curcumin bioavail-
ability by 2000%.

• Liposomal Encapsulation – Enhances absorption of resveratrol, cur-
cumin, EGCG.

• Phospholipid Complex – Improves solubility of boswellic acid.

6 Synergy Analysis (Si)

To ensure optimal efficacy, redundant compounds are avoided while maximizing
synergistic interactions.
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6.1 Synergistic Pairs

• Curcumin + Piperine → Higher anti-inflammatory effect.

• EGCG + Resveratrol → Greater cartilage protection.

• Boswellic Acid + Quercetin → Reduced joint pain, improved mobility.

6.2 Regulatory and Safety Compliance (Ri ×Di)

The formulation adheres to USDA Organic, NSF Organic, FDA, and EFSA
standards. Safety considerations:

• No toxic accumulation at recommended doses.

• All components have existing safety data (NOAEL compliance).

• Requires human clinical validation before commercialization.

7 Final Arthritis Formulation

Optimized nutraceutical supplement for arthritis:

• Curcumin (500 mg)

• Boswellic Acid (300 mg)

• Gingerol (150 mg)

• Diosgenin (100 mg)

• Rosmarinic Acid (150 mg)

• Carnosol (50 mg)

• Andrographolide (50 mg)

• Quercetin (250 mg)

• EGCG (200 mg)

• Resveratrol (100 mg)

• Piperine (Bioenhancer) (10 mg)

7.1 Delivery Form

• Liposomal Softgels (Curcumin, Resveratrol, EGCG)

• Standardized Extract Capsules (Boswellic Acid, Gingerol, Quercetin)

• Powdered Blend for tea or smoothie formulations
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8 Scientific Validation and Next Steps

This targeted formulation for arthritis is based on strong scientific evidence but
requires clinical trials to confirm:

• Conduct randomized controlled trials (RCTs) to measure effects on joint
pain, inflammation markers, and cartilage health.

• Test pharmacokinetics for optimal absorption profiles.

• Ensure patient safety and regulatory approval.

9 Disclaimer

This formulation is for research purposes only and has not been tested
in humans. Clinical trials are required before considering medical
use. DO NOT self-administer this supplement without medical su-
pervision.
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