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INTRODUCTION

Enhanced antibacterial 

properties of surfaces

time
temperature
pH

• 2h
• 24h

PRODUCTION of the biomaterial XRD of mineralized hydrogels

Crosslinking of alginate and encapsulation of nisin

Precipitation of calcium phosphate (CaP)

• hydroxyapatite (HA)
• β-tricalcium phosphate (β-TCP)
• brushite (DCPD)
• …

Preparation of alginate−CaP composites with nisin

In situ-mineralization of alginate with nisin

Premade CaP powder sediments 
to the bottom of the hydrogel.

✓ Homogenous mineralization.

mostly        hydroxyapatite (HA)

mostly         brushite (DCPD)

some         (β-TCP)

potential in vivo 
conversion

2h-mineralization

24h-mineralization
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Staphylococcus aureus

Mechanism of action of nisin [2].
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Type of CaP in 
hydrogels:

✓ Nisin is well encapsulated in 
alginate hydrogels.

✓ CaP is added in the formulation 
to improve osteoconduction.

mix with premade 
CaP powder

✓ Mineralization profile depends on time of incubation.  

✓ The developed biomaterials effectively inhibit S. aureus and S. epidermidis growth. 

✓ Presence of CaP does not hinder antimicrobial effect. 

novel 
method

✓ The novel hydrogel preparation method markedly improves storage stability compared 
to standard approaches.

ANTIMICROBIAL EVALUATION by halo diffusion

✓ Bioactive potential based on conversion of CaP phases.  

STORAGE STABILITY

Halo diffusion assay at different 
storage times (S. aureus):

• Mechanical and rheological analyses 

• Quantification of nisin release over time 

• Assessment of bioactive potential 

• Antimicrobial effect against biofilms

• Cytotoxicity evaluation on human osteoblasts 
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• Osteoarticular and implant-associated infections are common and challenging to treat, especially due to antibiotic 
resistances and biofilm formation.

• Biomaterials with antimicrobial properties are critical to:

• Antimicrobial peptides (AMPs), such as nisin, are promising alternatives to antibiotics due to their potent activity and low 
propensity for resistance. 

Prevent infections at the implantation site. 

Deliver antimicrobial agents locally in case of infection.

novel method

CONCLUSIONS PERSPECTIVES

• Novel method developed for homogenous 
hydrogel mineralization and increased storage 
stability. 

• Potent antimicrobial activity due to nisin 
release, independent of CaP presence. 

• Mineralization profile hints bioactive 
potential. 
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