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Development of high-throughput method for the susceptibility testing of microbial
biofilm and screening of biofilm eradication activity
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High-throughput method for the susceptibility testing of microbial biofilm using
a colorimetric microbial viability assay based on reduction of a water soluble tetrazolium salt and the
biofilm formation method on 96 pegs on the lid of a microtiter plate was developed. By the proposed
method, bifilm MIC, MBC and MEC were sequentially detemined. The proposed method yields similar
performance to conventional methods, but is faster and more easily implemented. The water and ethanol
extracts of various materials (mainly foodstuffs) were investigated for the biofilm eradication activity
using the ﬁroposed method. Among them, the ethanol extracts of rosemary leaf, udo peel, mace, iroko, and
red pine showed potent biofilm eradication activity for both S. mutans and S. aureus. Furthermore, these
materials combined with poly-L-lysine, which was used as a food additive, most effectively reduced the
biofilm MECs for a wide variety of bacteria.
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Pseudomonas aeruginosa NBRC13276
Staphylococcus aureus NBRC13276
Candida albicans JCM2085
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Gram-negative

Acinetobacter baumannii JCM6841 MHB PP 24
Cronobacter sakazakii NBRC102416 MHB PP 24 48
Escherichia coli NBRC15034 BHI PS 24 48
Pseudomonas aeruginosa NBRC13275 MHB PP 24
Serratia marcescens NBRC102204 TSB PP 24
Gram-positive
Corynebacterium xerosis NBRC16721 BHI PP 24 48
Enterococcus faecalis ATCC29212 MRS PS 24 48
Saphylococcus aureus NBRC13276 MHB PS 24 48
Saphylococcus epidermidis ATCC35984 MHB PS 24 48
Streptococcus mutans NBRC13955 TSB+2%Suc PS 24 48
Yeast
Candida albicans JCM2085 YNB+Glu PS 24 48
P. aeruginosa S. aureus  C.
albicans
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Azthromycin 16 1024< 1024< 1024<
Cefazolin <1 1024< 1024< 1024<
Chloramphenicol 32 1024< 1024< 1024<
Ciprofloxacin <1 1024 1024< 1024<
Clarithromycin 8 1024< 1024< 1024<
Clindamycin <1 1024< 1024< 1024<
Daptomycin 8 1024< 1024< 1024<

Doxycycline <1 16 1024 1024
Erythromycin 64 1024< 1024< 1024<
Gentarmicin <1 16-32 1024< 1024<
Imipenem <1 1024< 1024< 1024<
Kanamycin 4 1024< 1024< 1024<
Linezolid 8-16 1024< 1024< 1024<
Meropenem <1 1024< 1024< 1024<

Minocycline <1 8 1024 1024
Oxacillin 1-2 1024< 1024< 1024<
Phosphomycin 8-16 1024< 1024< 1024<
Rifarmpicin 128-256 256 1024< 1024<
Streptomycin 8 1024< 1024< 1024<
Teicoplanin 2 16-32 1024< 1024<
Tigecycline <1 64 1024 1024<
Tylosin 8 1024< 1024< 1024<

Vancomycin 4 256 512 512
(ng/m)
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S. aureus
3
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Antbiotics Vancomycin / Daptomycin
8/4 16/4 32/4 64/4
S aureus NBRC13276
Ciprofloxacin 32< 32< 32< 8
Gentamicin 32< 32< 32 2
Minocycline 32< 32< 32< 32<
Rifampicin 32< 32< 32< 32
Tigecycline 32< 32< 32< 32<
Teicoplanin 8 4 4 1
S aureus ATCC29213
Teicoplanin 32< 32< 32< 32
S aureus NBRC14462
Teicoplanin 32< 32< 32< 32
S aureus ATCC43300 (MRSA)
Teicoplanin 32< 32< 32 16
(ng/ml)
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