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Abstract: Biomaterials are employed for tissue and organs regeneration or functional repair, 

including delivery of therapeutics. In bone regeneration and repair, incorporation of drugs to 
biomaterials has been investigated as a means of providing additional functionalities to the 
material, and plasma processes contributed to bone biomaterials ie. through polymerisation 
processes to modulate the drug release1.  
With the evolution of plasma devices, great advances have been made in therapies based in 
cold atmospheric plasmas (CAP)2,3. CAP generates reactive oxygen and nitrogen species (RONS) 
which can be transferred to liquids and have shown to have selective anticancer effects 
towards osteosarcoma. Osteosarcoma (OS) is the most common primary bone cancer, 
presenting poor prognosis and difficult treatment. We have recently shown that CAP-treated 
Ringer’s saline produced cytotoxic effects in human OS cell lines, while sustained viability was 
observed in healthy cells. Higher levels of DNA damage were found in OS cells leading to 
apoptotic cell death. This was confirmed in mouse OS tumor sections in organotypic culture4.  
However, injection of a liquid in the body results in fast diffusion due to extracellular fluids and 
blood flow. Therefore, the development of efficient vehicles which allow local confinement and 
delivery of RONS to the diseased site is a fundamental requirement. In this sense, 
biocompatible polymers with ability to form 3D networks can be an alternative to deliver the 
plasma-generated RONS locally. We will discuss the generation of RONS (H2O2, NO2

−, short-lived 
RONS) in different hydrogels5, whether these modify the physic-chemical properties of the 
material6, and the biological effects associated to them.  
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