A Novel Non-Invasive Diagnostic Platform for Detection
of Monosodium Urate (MSU) Crystals

1. Executive Summary:-

Monosodium urate (MSU) crystal deposition is traditionally associated with
gout; however, emerging evidence suggests that MSU crystals may precipitate
in multiple organ systems, contributing to subclinical inflammation and tissue
dysfunction beyond joints. Current diagnostic methods remain limited in
accessibility, specificity, and scalability.

This proposal presents a novel, non-invasive diagnostic platform designed to
detect early MSU crystal activity and deposition, independent of serum uric
acid levels and not limited to articular disease.

The platform integrates:
Crystal-responsive biomarker profiling
Ligand-based MSU detection approaches
Inflammasome activation signatures
Functional cellular response monitoring

This approach enables early detection, real-time monitoring, and preventive
intervention, positioning it as a transformative diagnostic solution.

2. Background and Unmet Need:-

2.1 Limitations of Current Diagnostics

Existing methods such as:

Polarized microscopy

Dual-energy CT (DECT)

Are:

Expensive and not widely accessible

Limited in detecting early or systemic MSU deposition
Not suitable for frequent monitoring

Focused primarily on advanced or symptomatic disease



Additionally, reliance on serum uric acid levels is insufficient and often
misleading, as it does not reliably reflect crystal presence or activity.

2.2 Emerging Paradigm

MSU crystals:

May form independently of sustained hyperuricemia

Can deposit in extra-articular tissues (e.g., pancreas, kidney, and vasculature)
Trigger localized inflammasome activation and tissue-specific dysfunction
There is a critical unmet need for:

Non-invasive detection methods

Early-stage identification of crystal activity

Monitoring tools for preventive care and therapy optimization

3. Proposed Diagnostic Platform

3.1 Core Concept

The proposed platform detects MSU crystal presence and activity indirectly but
specifically, through a combination of:

MSU-responsive molecular signatures

Crystal-interaction detection systems (ligand-based)
Inflammatory activation pathways uniquely associated with MSU
Functional cellular response markers

3.2 Key Components

A. Ligand-Based Detection Module

Detects MSU-related molecular patterns in biological fluids
Capable of identifying early crystal formation or micro-aggregates
B. Inflammasome Signature Module

Measures IL-1f and IL-18

Reflects MSU-triggered activation pathways

C. Calprotectin (S100A8/A9) Monitoring

Indicates crystal-induced immune activation

Useful for tracking dynamic changes



D. Functional Response Module
Evaluates tissue-specific functional impact
Example: beta-cell insulin secretion markers

4. Innovation and Differentiation:-

4.1 Key Innovations

Non-invasive (blood and urine based)

Enables frequent monitoring (every few days)

Detects pre-clinical crystal activity

Not dependent on serum uric acid

Applicable to multi-organ MSU deposition

4.2 Differentiation from DECT and Traditional Methods

Feature
Traditional Methods
Proposed Platform
Detection stage
Late

Early

Invasiveness
Imaging / biopsy
Non-invasive
Frequency

Limited
High-frequency
Cost

High

Low

Systemic detection

Limited



Broad

Functional insight
Minimal
Integrated

5. Clinical Applications:-

Early detection of MSU activity

Monitoring during drug therapy (even if drug not targeting MSU)
Prevention of inflammatory complications

Evaluation of dietary and metabolic interventions

Multi-organ risk assessment

6. Use Case: Continuous Monitoring Model:-

The platform supports:

Baseline assessment

Frequent monitoring (every 3—-7 days)

Dynamic intervention (diet, hydration, therapy adjustment)
This allows a preventive, personalized medicine approach.

7. Market Opportunity:-

7.1 Target Markets

Metabolic disease population
Chronic kidney disease

Diabetes and pancreatic dysfunction
Cardiovascular disease

General preventive healthcare

7.2 Market Size (Conceptual)

Global gout and hyperuricemia market: multi-billion USD
Broader metabolic and inflammatory diagnostics market: rapidly expanding
Preventive diagnostics and point-of-care testing: high growth sector

7.3 Competitive Advantage




Lower cost per test

Scalable technology

Suitable for emerging markets
Enables high-frequency monitoring

8. Business Model:-

Diagnostic kits (ELISA / assay-based)
Laboratory service model
Subscription-based monitoring platforms
Integration with digital health systems

9. Development Roadmap:-

Phase 1

Biomarker validation

Ligand optimization
Analytical assay development
Phase 2

Pilot clinical validation
Sensitivity /specificity assessment
Multi-site reproducibility
Phase 3

Regulatory submission
Scale-up manufacturing
Market entry

10. Regulatory Pathway:-

Classification as in vitro diagnostic (IVD)
Compliance with:

ISO 13485

ISO 15189

ICH-GCP



Clinical validation required for approval
Estimated timeline: 3-6 years

11. Investment Opportunity:-

Why Invest

Large unmet diagnostic need

Scalable and cost-effective solution
Expanding preventive healthcare market
Potential for platform expansion
Funding Requirements

R&D and assay validation

Clinical trials

Regulatory approval

Manufacturing and distribution

Return Potential

Recurring revenue model

Global scalability

Integration with digital health ecosystems

12. Risk Considerations:-

Biomarker specificity challenges
Regulatory timelines

Clinical validation requirements
Mitigation strategies include:
Multi-marker approach

Robust QC and validation
Strategic partnerships

13. Future Expansion:-

Organ-specific diagnostic panels

Al-driven predictive analytics



Integration with wearable health data
Expansion to other crystal-related diseases

14. Conclusion:-

This novel diagnostic platform represents a paradigm shift in MSU detection:
From late-stage imaging — early molecular detection

From episodic diagnosis — continuous monitoring

From reactive treatment — proactive prevention

It offers a scalable, non-invasive, and clinically meaningful solution with strong
commercial and scientific potential.



