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Persistence against benzalkonium chloride promotes rapid evolution of tolerance during periodic disinfection

Nordholt, N., Kanaris, O., Schmidt, S. B., & Schreiber, F. (2021). Persistence against benzalkonium chloride promotes rapid evolution of tolerance during periodic disinfection. Nature communications, 12(1), 1-13
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Benzalkonium chlorde (BAC) concentration [%]

P. aeruginosa ATCC 15442 evolved with

0.075% BAC for 9 cylces

0.05       0.075         0.1         0.125      0.150

P. aeruginosa QACR evolved with

0.1% BAC for 9 cylces

0.05            0.1               0.15             0.2

Evolutionexperiment based on EN 13697 of P. aeruginosa to benzalkonium chloride

Resistance testing with EN13697 showed that the evolved lines 
were not resistant, but have a lower reduction factor with P. 
aeruginosa ATCC 15442 in 2 of 6 lines and with P. aeruginosa
QACR in 4 of 6 lines.

The remaining evolved lines of P. aeruginosa ATCC 15442 and E. coli 
ATCC 8739 had a higher survivor fraction as their ancestor and the 
wildtype

Evolutionexperiment based on ISO 22196 of P. aeruginosa and E. coli to copper ETP

adjusted
Cell suspension
( 107 cells/ml)

Inoculate 6 test pieces (50 x 50 mm)

with 400 µl of cell suspension each

Cover with sterile polyethylene film
(40 x 40 mm)

Transfer each sample to
NB medium

incubate for * min
at 35 °C, 90 % RH

Pre-culture

Incubation
overnight 35 °C

Negative control

(Polymer)

Test material

Plate several
dilutions

* for P.aeruginosa and E. coli different incubation times used
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Copper ETP with P. aeruginosa ATCC 15442  Copper ETP with E. coli ATCC 8739  
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