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Antibiotics

Adopted and Modified/Silver L.L. (2011), Crit. Microb. Rev., 71-100.
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Resistance

• Microbial resistance to antibiotics has risen to dangerously high
levels worldwide

• New resistance mechanisms are emerging and spreading globally,
threatening our ability to treat common infectious diseases

• Antibiotics are misused as a prophylactic agricultural supplements
to maintain health and productivity of livestock

• The conventional antibiotics development is lagging behind the need
and the recently used antibiotics are losing their efficacy

• The nanotechnology can offer intelligent solution for individual or

combined therapy approaches
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Nanomedicine, nanoparticles
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Nanomedicine, biomolecules
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Nanomedicine, chemical substances
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Nanoparticles vs. current antibiotics
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Zinc phosphate-based nanoparticles

• Precursors – hydrogen phosphate (ZnA and ZnB), diphosphate (ZnC), and 
triphosphate (ZnD) 

• ZnA and ZnB spherical shape (477 and 521 nm) 

• ZnC and ZnD irregular shape (452 and 1035 nm) - tendency to form small 
aggregates 
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• Combination of various elements: Cu, Ag, Au, Se, Te at various ratios

• Various shapes (spheres, plates, cubes) and size (5 - 1000 nm)

Metal composite nanoparticles
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• Combination of various elements: Cu, Ag, Au, Se, Te at various ratios

• Various shapes (spheres, plates, cubes) and size (5 - 1000 nm)

AgSe AgTe CuSe CuTe

AgCu AuSe SeTe

Metal composite nanoparticles
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rGO-Se rGO-Mn

• Combination of various elements: Se, Mn, Au, Ti, Ce, Bi, Ni, Zn, Cu at 
various ratios and combinations with graphene oxide

rGO-Cu

Graphene based nanocomposites
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• Antibacterial activity in vitro (compared with ZnO and ZnO NPs)
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• Rats were fed with 2000 mg 
Zn/kg diet for 30 days
x compared with control

• Oxidative stress and changes 
in liver and duodenum tissues
was not observed

• Influence on gut microbiota

Horky et al., Journal of Animal Science and Biotechnology (2019)

Zinc phosphate-based NPs II
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• Rats were fed with 2000 mg 
Zn/kg diet for 30 days
x compared with control

• Oxidative stress and changes 
in liver and duodenum tissues
was not observed

• Influence on gut microbiota

The counts of  total aerobic and coliform bacteria in rat feces at 
day 10 and day 30 

*P<0.05
Horky et al., Journal of Animal Science and Biotechnology (2019)

Zinc phosphate-based NPs II
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Antibacterial 3D porous collagen scaffolds
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• Collagen/chitosan scaffolds
doped with SeNPs

• For soft tissue regeneration
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Bacterial growth inhibition
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Antibacterial Polymer-Phosphate Bone Cement

• Based on calcium phosphate with copolymer

• Doped with SeNPs

• Injectable, resorbable, porous bone substitute 

Bone cement with different SeNPs concentrations (ppm)

MRSAS. aureus
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