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Conclusions

Figure 2. Ion concentrations present in hydrogels made with different 
bioactive glass extract concentrations before and after cycling them six 
times through their sol - gel transition temperature; a) corresponds to 
0.10BG_KP407, while b) corresponds to 0.50BG_KP407.

Study Aim: This research aims to incorporate bioactive glass into an injectable hydrogel system, leveraging the 
wound - healing properties offered by bioactive glass while simultaneously providing a moist environment created 
by the hydrogel. This is proposed as a solution to accelerate the healing of diabetic foot wounds of different 
shapes and sizes.

USD 350,465 –USD 509,2645 
per patient 1,2

BG S53P4 can stimulate tissue 
regeneration 3

Hydrogels maintain a mois t 
wound environment. 

Kolliphor P407 is FDA - approved 
and has been used to enhance
drug delivery 4. 

BG_KP407 Gels

Biocompatibility assessment by WST - 1 assay following ISO 10993 - 5

• The hydrogels' thermoreversible gelation property allows them to adapt to wounds of all shapes, depths, and sizes. 
• The pH difference from the just synthesized hydrogel to the 10 th cycle does not affect the ion concentrations present.
• The synthesized hydrogels meet the biocompatibility standard of ISO993 - 5 (above 70% viability) for both L929 mouse fibroblasts a nd HUVECs.
• The hydrogels exhibit a clinically relevant antibacterial activity (over 2 log reduction) for gram - positive ( S. aureus ATCC 25923) and gram - negative ( E. coli 25922) bacteria. 

Figure 1. Mechanism of Action of S53P4 Bioactive Glass. The S53P4 BG releases ions such as Na + , Ca 2+ , Si 4+ , 
and PO 4

3-  which create an antibacterial environment and promote wound healing.  Created in BioRender

Antibacterial properties 

Hydrogel Characterization

Gelation Temperature Determination 
by Rheological Measurements

 pH measurements

Determination of antibacterial properties

Assay:  Quantification of antibacterial properties 
based on Chen et al. (2021) 5.

Inoculum concentration: 105 CFU/mL

Strains:
• S. Aureus ATCC 25923
• E. Coli ATCC 25922

Biocompatibility

Assay: WST - 1 (Sigma - Aldrich, 11644807001) 
Based on: ISO 10993 - 5

𝑽𝒊𝒂𝒃𝒊𝒍𝒊𝒕𝒚% =
𝑶𝑫𝟒𝟓𝟎 𝑺𝒂𝒎𝒑𝒍𝒆 − 𝑶𝑫𝟔𝟐𝟎 𝑺𝒂𝒎𝒑𝒍𝒆

𝑶𝑫𝟒𝟓𝟎 𝑩𝒍𝒂𝒏𝒌 − 𝑶𝑫𝟔𝟐𝟎 𝑩𝒍𝒂𝒏𝒌
∗ 𝟏𝟎𝟎

Cell lines: 
• L929 mouse fibroblasts
• Human Umbilical Vein Endothelial Cells, HUVECs

Figure  3. Hydrogel  Physical  Properties . 
(a) Demonstrates  the spreadability  of 
the hydrogel . (b)  Shows  the hydrogel's  
adaptability  to various shapes  and 
sizes . Note : Food  dye  was added  for 
visualization  purposes  only.

The significant bacterial 
reduction (more than 2 
log) achieved by all 
hydrogel formulations 
demonstrates relevant 
antibacterial activity 
against S. aureus ATCC 
25923 and E. coli  ATCC 
25922 6.

As the concentration of S53P4 BG 
increases, the gelation temperature 
decreases. 

After the initial gelation 
cycle, pH decreases 
and then stabilizes, 
despite subsequent  
temperature cycles .

Cell viability 
above 70% for 
all studied 
formulations

Table 1. Gelation Temperature of the 
Different Hydrogel Formulations 
obtained by Rheological Measurements

Physical and Chemical Characterization

Dissolution rate for the gels range from 
2.48 [mg min - 1 cm - 2] for 0.50BG_KP407 
to 4.5 [mg min - 1 cm - 2] for 
0.10BG_KP407
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