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1. Introduction – By replacing traditional chemical reagents with plant-

derived materials, it is possible to avoid environmental burdens related to 

the production of chemicals and the risks posed by incomplete utilization 

of waste from chemical reactions. Even with great care, it is impossible 

to avoid all possible risks, not to mention the costs associated with 

reducing them. Therefore, an alternative solution is to use a plant extract 

instead of some toxic chemicals, which sometimes has an additional 

advantage leading to better product properties. Here, we present the 

"greener" aspect of the preparation of bioglass for applications in bone 

tissue regeneration. [1-2]. Additionally, the effect of aloe vera extract 

addition on the properties of the bioglasses was tested, as it could provide 

further health benefits during bone recovery. 

 

2. Experimental - The two series of glasses with a composition corresponding to popular 45S5 bioglass 

were obtained using the sol-gel method with citric acid as a catalyst. One series is 45S5 glasses doped 

with manganese ions; the second one is the same glasses prepared with an extract from aloe vera leaves. 

The structure and properties of the glasses were characterized by SEM, XRD, DSC, Raman, and IR 

spectroscopy. 

 

3. Results and Discussion - All samples, regardless of the Mn ions concentration, are bioactive, as it was 

shown by in vitro immersion in artificial plasma (SBF – Simulated Body Fluid) – an increase of 

manganese content improves the bioactivity of the material. The addition of aloe vera gel leads to a 

significant increase in the surface porosity of the samples; its scale is correlated with the aloe vera content 

– ,more significant amounts of Mn ions in the presence of aloe vera extract promote the growth of 

phosphate compounds in the initial period of immersion Studies reveal that Mn exists in tetrahedral 

coordination and addition of an aloe vera extract increases the number of bridging oxygen (BO) between 

the silicons in the glass network..   

4. Conclusions – Our studies have shown that citric acid can be effectively used as a catalyst for 

producing bioactive sol-gel glasses with metals dopants, even though their oxides are not a modifier 

(according to Zachariasen's typology). Thus, it eliminates the usage of inorganic acids or bases as 

catalysts for the gelling process. XRD spectra confirm the bioactivity of all tested samples; immersion in 

SBF solution leads to the formation of hydroxyapatite (HA) (and in some cases hydroxyapatite carbonate 

– HAC), which presence was also confirmed by the IR and Raman spectra measurements. Mass 

degradation in SBF is approximately 20-30% within two weeks as a result of the simultaneous 

degradation of the samples and the growth of HA/HAC. For the samples with higher Mn ions content, 

mass decreasing is the biggest after one day in SBF, indicating the more effective apatite layer growth. 

Aloe vera gel improves the porosity of the materials (and provides better conditions for proliferation of 

osteoblasts cells) and the growth of HA/HAC, even if the Mn content is low. The amount of the aloe vera 

extract in the presence of Mn dopant plays a crucial role in favouring the growth of phosphate/silicon 

compound layers. 
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Image 1. Influence of aloe vera 

extract on Raman spectra of the 

studied glass after two weeks in SBF 

solution  
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