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The intricate healing properties of bone enable natural fracture healing within several 

weeks. Standard treatment involves external or internal fixation with metal plates, screws 

and pins. However, in highly fragmented fractures or at joints the use of metal implants 

can be problematic. Therefore, new biomaterials are needed to decrease the amount of 

metal implants in these fractures.  

 

One solution to treat highly fragmented fractures could be the use of a bone adhesive. A 

suitable material should be biocompatible, adhere in wet conditions and have a good 

balance between a short setting time to enable fast surgeries and allowing enough time for 

the surgeon to align the bones. In this thesis a novel bone adhesive containing 

phosphoserine was investigate that already showed promising results regarding adhesion 

strength and is considered a potent candidate for fracture treatment. Therefore, we aimed to 

assess its in vitro biocompatibility through cell viability testing as well as possible 

influences on gene expression in vivo.  

 

Both the cell viability testing as well as gene expression analysis showed that the adhesive 

has similar reactivity and influences to a known calcium phosphate cement control. Thus, 

it can be considered biocompatible. Interestingly, in both experiments no detectable 

difference was observed between the four different adhesive formulations. However, 

previous studies argued that phosphoserine could have an impact on bone cell proliferation 

and future tests need to examine whether this could also be true for the investigated bone 

adhesive. 

 

One problem in the field of biomaterials is the low correlation between in vitro (i.e., classic 

cell culture) and in vivo studies (on animals). To this end, the second part of this thesis 

project focused on establishing a new animal free platform that could improve in vitro 

testing. This platform should enable biomaterial testing directly on patient bone cylinder in 

a perfusion flow bioreactor. In a proof of concept set - up we were able to show that cells 

and bone can be kept viable.  

 


