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Inactivation of quaternary disinfectants by cleaning cloths 
containing laundry detergent residues is cause for concern. 
 

 

 

Process Cleaning Solutions has initiated the following study to provide evidence of 

the efficacy of two commonly used health care disinfectants after exposure to cotton 

and micro fiber cleaning cloths that have been laundered. We could not find any 

currently published studies of disinfectant efficacy after exposure to cleaning cloths 

containing laundering detergent residues. 

 

There are reports in reviewed literature that detergent residues must be effectively 

rinsed before application of disinfectants to prevent chemical inactivation of 

disinfectant. It is common knowledge that not all laundering detergents are removed 

in the rinse cycle. What effect the residual detergent residues left in cleaning cloths 

after laundering have on the efficacy of disinfectants is unknown? 

 

To provide evidence on the efficacy of commonly used disinfectants when used with 

laundered cleaning cloths the following study was initiated. 

 

New cotton cloths 16 inches x 16 inches size were purchased from local retailer –  

90 cloths. 

 

New PCS micro fiber cloths containing 80% polyester and 20% polyamide 14 inch x 

14 inch size and 30 gram weight - 90 cloths. 

 

The cotton and micro fiber cloths were washed separately with hot water wash cycle, 

normal rinse cycle, dried on cotton cycle and allowed to cool. A total of five washing 

and drying cycles for all cloths. Each wash cycle had 45 cloths and 2.25 ounces of 

Liquid Tide added to a top loading washing machine. 

 

All cloths were washed with Tide Liquid laundry detergent with biodegradable anionic 

and non anionic surfactants and enzymes listed as ingredients on the label. 

 

The cloths where then folded and placed into Nacecare 6 liter buckets with lids - 10 

cotton cloths and 15 micro fiber cloths per bucket. 

 

The buckets and cotton and micro fiber cloths and sealed unopened containers of 

PCS 2% Stabilized Bleach and a Quaternary disinfectant with claims for 30 different 

microbes at a 1 to 250 dilution as a one step cleaner disinfectant were delivered to 

Aquatox for completion of the study. 

 

 

 

 



 
Aquatox portion of the study included. 
 

Aquatox is accredited by CALA and a recognized GLP ecotoxicity testing laboratory. 

 

PCS Stabilized Bleach was diluted to 1000 parts per million. Next, 1.8 liters of diluted 

solution was added to each bucket containing 10 cotton cloths and 15 micro fiber 

cloths. To saturate the cloths, the lids on the containers were closed and allowed to 

sit for 4 hours at which point the cloths where wrung out with Nacecare wringer/ 

bucket. The bleach solution from cotton and micro fiber cloths were tested 

separately. 

 

  AOAC Official Method 955.15. Testing Disinfectants against Staphylococcus aureus. 

Use – dilution method. First action 1955. Final action 1959. Revised 2006.  Contact 

times of 5 and 10 minutes where used for Staphylococcus aureus. 

 

 AOAC Official Method 955.15. testing Disinfectants against Pseudomonas 

aeruginosa. Use – dilution method. First action 1955. Final action 1959. Revised 

2006.  Contact time of 10 minutes. 

 

The Quaternary disinfectant was diluted to recommended disinfection dilution and 

1.8 liters of diluted disinfectant solution was poured over cotton and micro fiber 

cloths. Lids on buckets were closed and allowed to sit for 4 hours, at which point the 

cloths were wrung out using a separate Nacecare wringer/bucket and disinfectant 

solution was used as test solution from both cotton and micro fiber cloths . 

 

  AOAC Official Method 955.15. Testing Disinfectants against Staphylococcus aureus. 

Use – dilution method. First action 1955. Final action 1959. Revised 2006.  Contact 

time of 10 minutes where used for Staphylococcus aureus. 

 

AOAC Official Method 955.15. testing Disinfectants against Pseudomonas aeruginosa. 

Use – dilution method. First action 1955. Final action 1959. Revised 2006.  Contact 

time of 10 minutes 

 

 

All products were diluted with hard water as per Quaternary disinfectant label claim 

and no organic challenge was used. 

 

 

 

 

 

 

 
 

 
 

 
 



 
Results and discussion. 
 

 

PCS 2% Stabilized Sodium Hypochlorite diluted to 1000 parts per million. 1.8 liters of 

diluted solution was used to saturate 10 cotton and 15 micro fiber cloths laundered 

with Tide Liquid Laundry, five cycles. Saturated cloths were allowed to sit in closed 6 

liter bucket for 4 hours before extracting test solution.  

 

 

 

AOAC   Staphylococcus aureus   10 replicates, 5 minute contact time  

 

 Cotton            No Growth   Pass 

 Micro fiber      No Growth   Pass 

 

AOAC   Staphylococcus aureus   10 replicates, 10 minute contact time   

 

 

 Cotton            No Growth    Pass 

 Micro fiber      No Growth    Pass 

 

 

 

AOAC      Pseudomonas aeruginosa  10 replicates, 10 minute contact time 

 

 Cotton            No Growth   Pass 

 Micro fiber       No Growth    Pass 

 

 

Quaternary disinfectant diluted as per label instruction for disinfecting environmental 

surfaces. 1 to 250 parts water. 1.8 liters of diluted solution was used to saturate 10 

cotton and 15 micro fiber cloths laundered with Tide Liquid Laundry, five cycles. 

Saturated cloths were allowed to sit in closed 6 liter bucket for 4 hours before 

extracting test solution. 

 

AOAC       Staphylococcus aureus     10 replicates, 10 minute contact time   

 

Cotton           Growth on all test cylinders       Failed 

Micro fiber     Growth on all test cylinders       Failed 

 

AOAC       Pseudomonas aeruginosa  10 replicates, 10 minute contact time 

 

Cotton           Growth on all test cylinders       Failed 

Micro fiber     Growth on all test cylinders       Failed 

 

 

 

 

 

 



 
 

 

Discussion. 

 

 

Laundered cotton and micro fiber cloths containing residual detergents can   

inactivate quaternary disinfectants. 

 

Tide Liquid laundry detergent list anionic and non ionic surfactants and enzymes as 

ingredients. Previous studies have demonstrated anionic surfactants incompatibility 

with cationic surfactants (Quaternary Disinfectants) 

 

 

This study provides a link between the numerous studies in recent years that 

demonstrate low level exposure to quaternary disinfectants promotes bacterial 

resistance and cross resistance to antibiotics but not at disinfection concentrations. 

 

 

Public Health Officials and Infection Control Practitioners need to review how 

disinfectants are applied to surfaces. This study clearly indicates applying quaternary 

disinfectants following manufactures label instructions for disinfection with laundered 

cleaning cloths may not be effectively decontaminating surfaces and may lead to the 

further expansion of resistant pathogens. 

 

Quaternary disinfectants may not be effective even if indicator test strips indicate 

disinfectant is present as the chemical formulation of disinfectant is changed with the 

introduction of additional chemicals from cleaning cloths.  

 

 

This study highlights the importance of converting to evidence based cleaning 

practices.  

 

Inactivation of quaternary disinfectants by cleaning cloths containing laundry 

detergent residues is cause for concern. 

 

 

This study confirms the efficacy of PCS Stabilized Bleach diluted to 1000 ppm when 

stored in closed container with laundered micro fiber or cotton cloths for four hours 

and no organic soils are present. 
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