
Hydro-Lean
Material Processing
: An Innovation

Feasibility
Assessment &
Launch Roadmap
Dossier



Product Vision & Value
Proposition

Paint a vivid picture of the future this innovation enables.

The Hydro-Lean Processor defines the future standard for industrial material

production: a high-throughput, closed-loop system where vibrant coloration and

durable finishing are achieved without a single drop of water or generation of

toxic effluent. This future is pristine, efficient, and immediately verifiable.

Describe the product or concept as a solution that enhances convenience,

quality of life, or efficiency in a way that feels aspirational and inevitable.

Hydro-Lean is the essential engine driving the industry toward verifiable Net

Zero status. It simplifies supply chains by removing complex wastewater

treatment stages, enabling manufacturers to dramatically accelerate

production cycles and drastically reduce their environmental footprint

simultaneously.

Highlight the unique selling points (e.g., time-saving, cost-reducing, delight-

enhancing, sustainable, or smart design elements).

Unique Selling Points (USPs): Near-zero water consumption, up to 85%

reduction in thermal energy demand, elimination of wastewater treatment

overhead, faster processing cycle times, and superior, consistent material

coloration achieved through smart, digitally controlled kinetic deposition.
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Consumer & Market Impact

Identify three primary user personas and the pain points this innovation solves

for them.

Persona 1: The Textile Mill Owner (Operational Efficiency Buyer). Pain Point:

High variable costs associated with energy for drying/heating and mounting

costs for water sourcing and complex wastewater treatment. Solution: Drastic

reduction in utility overhead and simplification of compliance reporting.

Persona 2: The Luxury Apparel Brand Sustainability Officer (ESG/Brand Value

Buyer). Pain Point: Inability to guarantee 100% water-free processing in their

supply chain, risking 'greenwashing' claims and failing to meet high-tier

consumer sustainability expectations. Solution: Providing the industry's first

demonstrably water-free dyeing certificate, unlocking premium pricing and

brand trust.

Persona 3: The Municipal Water Utility Manager (Non-obvious Stakeholder). Pain

Point: Significant strain on local infrastructure and escalating costs associated

with processing high-BOD/COD industrial effluent discharged by local mills.

Solution: Immediate reduction in industrial water demand and eliminating the

need for complex pre-treatment of hazardous discharges.

Include short, inspirational "testimonial-style" quotes that reflect the product's

transformative value.

"This dramatically cuts our heating and drying overhead. It's a financial

necessity."

"Finally, 100% genuine water-free coloring. Our customers demand this level of

transparency."

"The immediate reduction in BOD/COD loads is transformative for our local

infrastructure."
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Feasibility Assessment

Assess the maturity of the core technology using NASA’s Technological

Readiness Level scale (1–9).

Technological Readiness Level (TRL): 5 – System/subsystem breadboard

validation in relevant environment.

Explanation (TRL 5): The core chemistry and physics of water-free coloration

(e.g., supercritical fluid application or advanced kinetic deposition) are

established. However, the integrated industrial-scale Hydro-Lean Processor—

combining material handling, fluid recycling, and deposition kinetics into a

reliable, high-throughput system—requires rigorous validation with production

materials in a simulated factory environment.

Next Stage (TRL 6): System model or prototype demonstration in a relevant

end-to-end operational environment.

Evaluate the commercial maturity using KTH Innovation’s Business Readiness

Level scale (1–9).

Business Readiness Level (BRL): 3 – Initial concept developed.

Explanation (BRL 3): While the market pain points (energy costs, water scarcity,

ESG pressure) are acute and the value proposition (cost reduction,

sustainability) is clear, formal validation of customer willingness to pay,

perceived integration risks, and optimal pricing models are only beginning.

Next Stage (BRL 4): Validation of core assumptions and testing the business

model hypothesis with potential early adopters.
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Prototyping & Testing
Roadmap

Outline a phased, actionable roadmap to evolve from concept to reality.

Phase 1: Minimum Viable Product (MVP) & Bench-Scale Validation (0–6 Months)

Develop a bench-scale MVP for proof-of-coloration (achieving TRL 6).

Validate the closed-loop fluid dynamics and deposition kinetics for various

material types (natural and synthetic fibers).

Parallel business model validation: Conduct targeted customer interviews

with top 20 global mill owners to refine the total cost of ownership (TCO)

model and identify specific integration challenges.

Phase 2: Targeted Field Trials & Prototype Scaling (7–18 Months)

Install the first scaled prototype at a small, 'friendly' textile mill (BRL 4/5).

Test 24/7 operational reliability, throughput consistency, and system

integration into existing manufacturing supply chains.

Iterative refinements based on usage feedback, focusing on optimizing

software controls and automating material handling processes.

Phase 3: Pre-Commercial Deployment & Contract Securing (19–30 Months)

Achieve finalized system design ready for mass production.

Secure first commercial contracts (BRL 6) with guaranteed performance

metrics and favorable terms for both parties, establishing lighthouse case

studies.
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Strategic Launch & Market
Integration

Sketch out a high-level go-to-market strategy.

Strategic Partnerships:

Partner with leading industrial machinery providers for co-development,

manufacturing scale-up, and global servicing/installation support.

Collaborate with recognized ESG certification bodies to create a new,

verifiable 'Water-Free Manufacturing' standard.

Pilot Programs & Incentives:

Offer subsidized installation and service agreements to five globally

recognized 'Lighthouse Mills' across diverse geographies (Asia, Europe,

Americas). These case studies will provide irrefutable performance and cost-

saving data.

Introduce volume-based incentives for early adopters who commit to phasing

out traditional water-intensive equipment.

Distribution Channels:

Primary model: B2B licensing of the Hydro-Lean technology, supplemented

by high-margin, recurring revenue from proprietary supercritical fluid and

pigment consumables.

Frame the innovation within broader macrotrends.

Hydro-Lean is intrinsically linked to the Circular Economy and Industrial

Decarbonization movements. As global regulatory pressure increases,

mandated energy and water consumption reductions will make traditional

processing obsolete. Hydro-Lean makes sustainable materials production the

inevitable future, fitting seamlessly into global mandates for net-zero

manufacturing.
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Next Step: Initiate Phase 1 by securing a dedicated industrial engineering

partner to finalize the bench-scale MVP design and commence formal TRL 6

validation testing.
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