
 
 
Background 
Stains are a common household issue, and while standard laundry detergents handle 
many, certain stains require more specialized treatments. Laundry stains can be 
categorized by the cleaning agents needed to remove them: surfactants for oily stains (e.g., 
cooking oil, frying fat), enzymes for protein- and carbohydrate-based stains (e.g. blood, 
porridge), and bleach for bleachable stains (e.g. berries, wine).  
  
Bleachable stains present a significant challenge, especially in liquid detergent 
formulations. Traditionally, solid laundry detergents use oxygen-based bleaching agents, 
whereas liquid detergents are limited to certain complexing agents and polymers. For 
example, sodium citrate, a common complexing agent, is effective at softening water but 
lacks the strength to tackle tough stains on its own. Metal organic frameworks (MOFs) and 



Our must-have requirements are: 
• Applicable to at least one of the mentioned categories of bleachable stains 
• Effective in in-
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