
N-HALAMINE PLATFORM 
 

Architectural Overview 
Q: What is the N-halamine platform at the architectural level? 
It is a family of surface-bound, humidity-activated, rechargeable oxidative architectures that generate 
controlled hypochlorous acid (HOCl) at the point of moisture exposure. The platform spans multiple 
embodiments: 

•  Aqueous N-halamine coatings for porous minerals 
•  Hybrid N-halamine + biopolymer + organosilane surface treatments 
•  Mineral-hosted N-halamine oxidative media 
•  SAP-hosted oxidative substrates 
•  Zeolite-hosted humidity-activated oxidative systems 
•  Food-preservation oxidative media 
•  Bedding, litter, agricultural, and environmental oxidative systems 

All embodiments share: 
•  Anchored oxidative species 
•  Non-volatile, non-off gassing behavior 
•  Humidity-activated HOCl generation 
•  Rechargeability 
•  Non-film-forming or thin-film architectures 
•  Event-driven oxidative response 
 

 Problem Definition 
Q: What problem does the N-halamine platform solve? 
Across industries, existing odor, VOC, ammonia, microbial, and spoilage-control systems suffer from: 

•  Passive adsorption with finite capacity 
•  Single-use oxidizers 
•  Fogged oxidizers with no persistence 
•  Biological additives with slow or inconsistent performance 
•  Acidifiers that are corrosive and non-persistent 
•  Systems that act continuously instead of event-driven 
•  Materials that saturate and require replacement 



The N-halamine platform introduces: 
•  Persistent, anchored oxidative capacity 
•  Activation only when moisture is present 
•  Rechargeability 
•  Non-volatile, non-leaching behavior 
•  Compatibility with solids, surfaces, minerals, SAPs, and polymers 

  

Mechanism of Action 
Q: How does N-halamine chemistry work? 

N-halamines are surface-bound oxidative reservoirs that: 
•  Remain chemically stable when dry 
•  Activate upon moisture exposure 
•  Generate controlled HOCl at the surface 
•  Oxidize VOCs, odors, ammonia precursors, ethylene, and microbial residues 
•  Interrupt enzymatic and microbial pathways that produce ammonia 
•  Recharge through aqueous N-halamine solutions 

The oxidative species is localized, not released into the environment. 

  

Humidity Activation 
Q: What does “humidity-activated” mean in this platform? 

Activation occurs when: 
•  Ambient humidity 
•  Condensation 
•  Biological moisture 
•  Cleaning water 
•  Purge moisture (food packaging) 
•  contacts the anchored N-halamine species. 

This triggers: 
•  HOCl generation 
•  Oxidation of contaminants 
•  Event-driven activity 
•  Dry state = dormant. 
•  Wet state = active. 



 

Rechargeability 
Q: How does rechargeability work? 

After oxidative capacity is depleted: 
•  A dilute aqueous N-halamine solution is applied 
•  The substrate wicks or absorbs the solution 
•  New N-halamine residues deposit 
•  Existing residues remain 
•  The system dries back to a stable, non-volatile state 

Rechargeability is a core architectural feature, not an add-on. 

 

 

 

Aqueous N-Halamine Coatings for Porous Minerals 
Q: What is the aqueous N-halamine mineral-coating system? 
It is an aqueous deposition process that coats porous minerals (silica, biochar, activated carbon, perlite, 
pumice, expanded minerals, diatomaceous earth, clay, zeolite) with non-polymeric, non-film-forming N-
halamine residues. 

Key architectural features: 
•  Aqueous infiltration into pores 
•  Deposition on internal and external surfaces 
•  Drying to non-water-soluble N-halamine residues 
•  Mechanical entrapment + hydrogen bonding 
•  No polymer films 
•  No grafting chemistry 
•  No solvents 

The coated minerals remain: 
•  Dry 
•  Flowable 
•  Non-volatile 
•  Rechargeable 
 
 



 

Hybrid N-Halamine Spray  
Q: What is the hybrid N-halamine spray architecture? 

It is a persistent surface-treatment system combining: 
•  N-halamines (fast + slow species) 
•  A film-forming biopolymer  
•  An organosilane antimicrobial 
•  A surfactant 
•  A water or eco-solvent carrier 

The architecture forms: 
•  A thin, persistent surface matrix 
•  Covalent anchoring via organosilane 
•  A biopolymer film that retains N-halamines 
•  Moisture-activated HOCl generation 

This is not a disinfectant spray, not a fragrance spray, and not a thick coating. 

 

 

Mineral-Hosted N-Halamine Oxidative Media 
Q: How does the mineral-hosted N-halamine system work? 

Mineral substrates (zeolite, silica, aluminosilicates, etc.) are coated with: 
•  A fast-acting N-halamine species 
•  A slow-release N-halamine species 

This creates: 
•  Rapid oxidative initiation 
•  Sustained oxidative availability 
•  Humidity-activated HOCl generation 
•  Non-volatile, non-leaching behavior 

The mineral host provides: 
•  High surface area 
•  Moisture adsorption 
•  Gas transport pathways 
•  Anchoring sites 



 

SAP-Hosted Oxidative Media 
Q: How does the SAP-hosted N-halamine system work? 

Superabsorbent polymers (SAPs): 
•  Absorb moisture 
•  Activate N-halamine residues 
•  Generate HOCl within the absorbed fluid 
•  Destroy VOCs, odors, ammonia precursors, and microbial residues 

This is used in: 
•  Food packaging pads 
•  Agricultural substrates 
•  Bedding and litter systems 
•  Spill-control materials 
 
 

Food Preservation Oxidative Media 
Q: How does the food-preservation oxidative system work? 
It uses anchored, non-volatile oxidative species on porous substrates (zeolite, SAPs, silica gel, ceramics, 
foams, cellulose) to: 

•  Destroy ethylene 
•  Destroy VOCs 
•  Destroy odors 
•  Reduce microbial load 

Activation occurs only when humidity is present (purge, respiration moisture, ambient humidity). 

Key safety features 
•  Non-volatile 
•  Non-off gassing 
•  Anchored oxidative species 
•  Controlled activation 
•  Rechargeable 

This enables oxidative chemistry in food environments without off gassing risk. 

 



 

 Zeolite-Hosted Humidity-Activated Oxidative Media 
Q: What is the zeolite-hosted N-halamine system? 

Zeolite particles are coated with a hybrid N-halamine architecture that: 
•  Remains dry and stable 
•  Activates under 20–95% RH 
•  Generates HOCl in situ 
•  Oxidizes ethylene, VOCs, and reduced gases 
•  Is rechargeable 
•  Requires no power, UV, or airflow 

The zeolite pore network enables: 
•  Moisture adsorption 
•  Gas transport 
•  Controlled oxidative contact 
 
 
 

Bedding, Litter, and Agricultural Systems 
Q: How does the N-halamine platform function in bedding and agricultural systems? 
Ammonia formation is moisture-triggered. 

N-halamines: 
•  Remain dormant when dry 
•  Activate when bedding becomes wet 
•  Generate HOCl at the surface 
•  Interrupt enzymatic and microbial ammonia pathways 
•  Reduce odor formation 
•  Recharge through humidity or respray 
•  This is event-driven chemistry, not continuous chemistry. 
 
 
 
 
 
 



Comparison to Other Systems 
Q: How is this different from acidifiers? 

Acidifiers: 
•  Lower pH 
•  Are corrosive 
•  Require heavy application 
•  Provide one-shot chemistry 

N-halamines: 
•  Do not rely on pH 
•  Are non-corrosive 
•  Are surface-bound 
•  Activate repeatedly 
•  Recharge 

Q: How is this different from biological additives? 

Biological additives: 
•  Depend on living organisms 
•  Are slow 
•  Are moisture-sensitive 
•  Require frequent reapplication 

N-halamines: 
•  Are purely chemical 
•  Act immediately 
•  Are not temperature-dependent 
•  Persist through wet/dry cycles 

Q: How is this different from fogged oxidizers (ClO₂, HOCl)? 

Fogged oxidizers: 
•  Act briefly 
•  Do not bind to surfaces 
•  Provide no residual protection 

N-halamines: 
•  Are surface-bound 
•  Provide persistent oxidative capacity 
•  Activate locally 
•  Recharge 
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