SiO, PLATFORM (SOLVENT + AQUEOUS)

Architecture and Mechanism

Q: What is the SiO, platform at the architectural level?

The SiO, platform is a dual-architecture inorganic—organic silica micro-layer that forms a chemically
bonded, sub-micron, non-film-forming surface network. It is not a silicone, not a siloxane, not a
polymeric sol-gel, and not a ceramic coating. The architecture consists of:

¢ A densified inorganic silica backbone

¢ A functionalized organic hybrid layer

e Co-cured into a unified, high-density micro-layer

¢ Anchored via silanol condensation or hybrid coupling

The architecture is constant across solvent and aqueous embodiments; only the carrier system and
substrate targeting differ.

Solvent SiO, vs Aqueous SiO, (Technical Distinctions)

Q: What is the difference between solvent SiO, and aqueous SiO,?

Solvent SiO, is optimized for:

* Glass

Optical substrates

High-clarity surfaces

e Automotive visibility surfaces
e Aerospace transparencies

¢ Hard, inorganic surfaces

It forms the densest inorganic network, highest abrasion resistance, and strongest condensation
bonding.



Aqueous SiO, is optimized for:
¢ Polycarbonate
e Acrylic
e Vinyl
e PVC
e PU synthetic leather
¢ Biological surfaces
¢ Flexible substrates
¢ Painted surfaces
e Marine vinyl
e Solar glass and wind turbine composites

It forms a chemically bonded micro-layer without film formation, without plasticizer extraction, and
without brittleness.

Both share:

e Sub-micron architecture

Ambient cure
PFAS-free hydrophobicity
Soil-release

Optical clarity

Non-film-forming behavior

Substrate Compatibility

Q: How does the SiO; platform bond to different substrates?
Bonding is substrate-specific:

Glass, metals, composites:
¢ Direct silanol condensation = chemically anchored silica network.
e Polycarbonate, acrylic, vinyl, PU, ABS, HDPE:
¢ Organic hybrid layer - compatibilization and coupling = anchoring without stress cracking or
plasticizer extraction.
Painted surfaces:

Hybrid layer integrates into the polymer matrix without film stacking.
Biological surfaces (plant cuticles, foliar surfaces):
Aqueous SiO, forms a hydrophilic/hydrophobic hybrid micro-layer without occlusion.

Marine vinyl and flexible PVC:

Aqueous SiO; avoids plasticizer extraction and maintains flexibility.



Functional Performance

Q: What functional benefits does the SiO, micro-layer provide?

Depending on substrate and embodiment:
e Hydrophobicity (PFAS-free)
¢ Soil-release
¢ Reduced adhesion of salt, soot, dust, particulates
¢ Optical clarity enhancement
e UV stability
¢ Microroughness smoothing
e Improved cleanability
¢ Reduced fouling
¢ Reduced surface energy
¢ Enhanced abrasion resistance (solvent SiO,)

¢ Flexible, non-brittle behavior (aqueous SiO,)

Comparison to Sol-Gels, Ceramics, Siloxanes

Q: How is this different from sol-gels or ceramic coatings?

Sol-gels:

¢ Require solvents, heat, and form brittle films.

Ceramic coatings:

e Thick, brittle, polymer-reinforced films.

Siloxanes:
e Linear or ladder Si—-O-Si chains with low network density.
¢ This platform:

Sub-micron, non-film-forming, ambient cure, chemically bonded, flexible, PFAS-free, and substrate-
agnostic.



Optical Behavior

Q: Does the SiO, micro-layer affect optical clarity?
No.

On optical substrates:
¢ No haze
e No scattering

¢ No refractive distortion

No thickness-driven optical interference

Often improves clarity by smoothing microroughness

Durability and Wear Behavior

Q: What is the designed durability behavior?

The micro-layer:
e |s non-migrating
¢ Does not peel
e Does not delaminate
e Wears gradually through surface exposure
¢ Maintains predictable performance
¢ Does not crack or craze
¢ Does not embrittle flexible substrates

¢ Failure mode is controlled surface wear, not film failure.

Application and Cure

Q: How is the SiO, platform applied and cured?

Application:
e Spray
e Wipe
e Dip

Roll

e Foam

Flow-coat



Cure:

Ambient temperature

Water evaporation (aqueous)

Solvent evaporation (solvent)

Silanol condensation

No heat required

No controlled environment required

Substrate Classes Covered

Q: What substrate classes are explicitly supported?

From the technical bibles uploaded:
¢ Biological surfaces
e Plant cuticles
e Polycarbonate
e Acrylic
e Vinyl
e PVC
e PU synthetic leather
¢ Interior plastics
e Foams
e Solar glass
¢ Wind turbine composites
e Marine vinyl
e Aircraft and rail exteriors
e Painted metals

e Composites

PFAS / Fluorine Alignment

Q: How does this platform address PFAS/fluorine bans?

The platform achieves hydrophobicity and soil-release without:
¢ Fluorosilanes
¢ Fluoropolymers

e PFAS-class chemistries



It is fully aligned with:
e EU PFAS restrictions
e U.S. state-level PFAS bans
e OEM fluorine-reduction mandates

Integration Into Workflows

Q: Does the SiO; platform require new equipment?
No.

It integrates into existing:
e Solvent lines
e Aqueous lines
¢ Dip tanks
e Spray booths

Flow-coat systems

Field-applied maintenance workflows

IP Position

Q: What is the IP defensibility of the SiO, platform?

Claims cover:
e Dual-layer architecture
¢ Bonding mechanisms
¢ Substrate integrations
¢ Functional outcomes
e Aqgueous and solvent embodiments
¢ Non-film-forming micro-layer behavior

Competitors cannot replicate the architecture without violating claims.
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