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Figure S1. Antimicrobial susceptibility testing of E. coli, with experimental composition time 24h, using 6

mm filter-paper disks (a) containing Zn2sCo7sFe20s MNPs and combination of different types of treatment
(b). I-V - disks containing 16 mg/ml, 8 mg/ml, 4 mg/ml, 2 mg/ml, 1 mg/ml MNPs solution accordingly (5 ul
of solution per disc), ab — disks containing 5 ul of antibiotic Kanamycin solution (50 pg/ml, used as positive
control), E — empty segment, C - disks saturated with 5 ul distilled water, 1 — empty well used as a control,
2 —drop of 5 ul 16 mg/ml MNPs solution, 3 — well filled with 16 mg/ml MNPs solution, 4 — disk submerged
in 16 mg/ml MNPs solution and placed on Lysogeny broth agar surface, 5 - 5 ul of 1 mg/ml MNPs solution
covered by empty disk, 6 — disk saturated with 5 pl of 1 mg/ml MNPs. Red arrows show zones of inhibition
surrounding disks containing antibiotics.

Materials 2020, 12, x; doi: www.mdpi.com/journal/materials



Materials 2020, 12, x 20f2

To evaluate MNPs antimicrobial effects disk diffusion method was performed. Lysogeny broth (LB)
agar medium was homogeneously distributed on Petri dishes (PD). After medium solidification bacterial
cells were evenly distributed on medium surface using glass spreaders. Filter-paper disks (6 mm in
diameter) were saturated with MNPs solutions (with 1-16 mg/ml concentrations) and placed on LB surface.
Additionally, other types of MNPs placement on LB surface were used (wells on LB agar were filled with
MNPs solution). In the next step cells were incubated aerobically at 37 °C for 24h. Later zones of bacterial
inhibition growth were analyzed. Images of antimicrobial susceptibility testing were evaluated using
Image] software [1].

Experiments based on the disk diffusion method demonstrated the absence of bacterial inhibition
effects on LB surface after 24h MNPs treatment - only disks saturated with antibiotic Kanamycin (50 pg/ml
solution, used as positive control) showed zones of E.coli inhibition (Figure 1Sa). Additionally, other types
of MNPs treatment based on the disk diffusion method and his variations illustrated in (Figure 1Sb)
demonstrated no inhibition effects for all tested MNPs.

Figure S2. Bright-field TEM image of CoFe20: nanoparticles prepared with sol-gel auto-combustion method: (a)
low magnification and (b) higher magnification of the different areas of the same sample.
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Figure S3. (a) Optical density (ODew) of E.coli K-12 MG1655 in LB medium as a function of cultivation time
in presence of MNPs; (b) saturated value of ODsowo after 330 min of cultivation.
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