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Research Progress of Rare Earth in Antibacterial Materials
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Abstract; Rare earth elements have special electron layer structure, so they show excellent optical, magnetic,
electrical,and catalytic properties, and have been widely used in the antibacterial field. This paper introduces the
antibacterial properties of rare earth ions and rare earth oxides and its antibacterial mechanism, explores the
synergistic antibacterial effect of compound antibacterial agent of the rare earth-organic compound and inorganic
antibacterial agent and rare earth elements, enumerates the rare earth-inorganic composite antimicrobial agent in
coatings, plastics, ceramics, and fabrics in the areas of application. Finally, the application prospect of rare earth in
antibacterial materials is prospected and some problems to be solved are put forward.
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Table 1 Effects of some rare earth ions on the growth of some bacteria

Rare earth ion Bacterial species

Growth promoting concentration

Inhibitory growth concentration

La3+[13] Escherichia coli
Cedt [14] Sul fate reducting bacteria
Nd3+L1s] Staphylococcus aureus
La3t .Ce3 t  Nd3+[16] Trichoderma
Sm?3+ [17] Bacillus thuringiensis
La®t [ Cedt 18] Bacillus cereus
Cedt [19] Corynebacterium glutamicum

<250 pg/mL >250 pg/mL
<370 mg/L =370 mg/L
<5X10"* mol/L >5X10"% mol/L
<10~ * mol/L >10"* mol/L
<250 pg/mL =250 pg/mlL
40~50 mg/L >50 mg/L
5~10 mg/L >10 mg/L
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Table 2 Antibacterial ability of some rare earth complexes

Rare earth complex Concentrations

Rare earth complex E. coli

inhibition zone diameter

Ligand Rare earth ions E. coli

E. coli inhibition zone diameter inhibition zone diameter

Eu-p-chlorophenoxyacetic

p-chlorophenoxyacetic acid 10 mm

. - 5 mg/mL 13 mm i _
acid-8-hydroxyquinoline38) 8-hydroxyquinoline 7 mm
Yb-p-chlorophenoxyacetic p-chlorophenoxyacetic acid 12 mm
. o 10 mg/mL 16 mm — —
acid-8-hydroxyquinoline3s Hydroxyquinoline 8 mm
La-2, 3-pyridinedicarboxylic acid®”) 5 mmol/L 17 mm 2, 3-pyridinedicarboxylic acid 0 mm La*" 7 mm
Y-2, 3-pyridinedicarboxylic acidt**) 5 mmol/L 14 mm 2, 3-pyridinedicarboxylic acid 0 mm Y3t 6 mm
Re-salicylate sodium!*0) (Re?* = Re’T (Eu®™ JEr*T ,Sm®™ |
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Table 3 Antibacterial activity of silver-carrying rare earth element carbon microspheres against staphylococcus

albicans, escherichia coli and bacillus subtilist**] /mm

Materials

Inhibitory zone diameter

Inhibitory zone diameter Inhibitory zone diameter

Escherichia coli Staphylococcus albus Bacillus subtilis
Carbon microspheres 0 0 0
Ag/Carbon microspheres 12.0 11.0 12.5
Ag/La/Carbon microspheres 14.5 13.5 14.0
Ag/Ce/Carbon microspheres 18.0 17.0 18.5
Ag/Pr/Carbon microspheres 16.0 13.5 16.0
Ag/Nd/Carbon microspheres 17.5 15.5 16.0
Ag/Sm/Carbon microspheres 14.0 12.5 12.5
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Fig. 3 Antibacterial effects of different YZO doping amounts in zinc oxide on Escherichia coli and Staphylococcus aureus
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