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Abstract: Medical devices related infections contribute greatly to the increasing costs 
on health care systems. Since the efficacy of a biomaterial is highly dependent of its 
sterility, efficient sterilizations methods are needed to reduce the risks of infection and 
inflammation. In the case of hydrogels, an additional problem concerns the 
manufacturers: hydrogels are mostly sterilized using conventional methods such as 
exposition to gamma irradiation, steam or chemical agents, but these methods may lead 
to the formation of toxic residues and changes of the chemical, physical and mechanical 
properties of the materials. Therefore, new reproducible and safe methods of 
sterilization, that can be used post-manufacture without compromising the materials 
properties, are needed. A problem even more complex is the sterilization of drug-loaded 
hydrogels, which may affect not only the hydrogel itself, but also the drug release profile 
and the drug activity. 
The main objective of this project is to study the effect of conventional and new 
sterilization methods on the properties and performance of drug loaded hydrogels for 
biomedical applications. It involves the optimization of the sterilization procedures, as 
well as the modification of the hydrogels, in order to increase their resistance to 
eventual noxious effects of sterilization and guarantee an adequate drug release 
behavior. 
The work will focus on silicone-based hydrogels for therapeutic soft contact lenses (SCLs) 
and chitosan-based hydrogels for wound and burn dressings (WBDs). The materials will 
be loaded with antibiotics and anti-inflammatories, according to its specific applications 
and, eventually, modified through coatings or incorporation of specific molecules to 
improve their drug release behavior. Sterilization will be carried out using conventional 
methods (gamma irradiation, steam and, eventually, ethanol) and an innovative ozone 
treatment. The effects of sterilization will be assessed through an extensive 
characterization of the materials, before and after sterilization. Changes in relevant 
properties, e.g. mechanical behavior, permeability to oxygen and ions, swelling 
behavior, and wettability, will be determined. Modifications on the drug release profiles 
and drug activity will also be investigated. Whenever the desired properties are not 
achieved, an iterative procedure will be used through optimization of the hydrogel 
and/or the sterilization method, in order to get the best solution. It is important to stress 
that the sterilization effects depend on the combination drug/hydrogel, thus, a specific 
strategy has to be found for each pair. For the most promising systems, the cytotoxicity 
and sterility levels of the materials will be assessed. 
The expected results are: 
1) A set of optimized conventional methods and conditions for the sterilization of 
two types of drug loaded hydrogels: silicone- based (SCLs) and chitosan-based 
(WBDs); 
2) Evaluation of a new sterilization technique based on ozone treatment; 
3) A deeper understanding of the cause-effect relationship in sterilization processes. 
Besides the evaluation of the applicability of the new sterilization method, the main 
innovation of the project is the development of integrated methodologies that include 
all production steps (preparation+modification+sterilization) to obtain new efficient and 
safe therapeutic hydrogels. In fact, many publications address the problem of hydrogel 



sterilization, but, concerning drug-loaded hydrogels, only a few deal with the whole 
production process. 
To achieve these purposes, a multidisciplinary team of young and experienced 
researchers from Portuguese and Brazilian universities: 
- Egas Moniz Crl - PT: EM; 
- Instituto Superior Tecnico - PT: IST-CQE and IST-IPFN; 
- Universidade de Coimbra - PT: UC; 
- Universidade de S. Paulo - Br: USP; 
and companies: 
- Altakitin - PT, which produces biomedical grade chitosan and related products; 
- BrasilOzônio - Br, which develops ozone-based solutions for 
sterilization/oxidation; 
will work in straight collaboration. The partners present complementary skills in all the 
scientific areas covered by the project, e.g. hydrogels production and characterization 
(IST, UC, Altakitin), surface/materials modification (IST, UC), controlled drug release and 
(IST, UC EM, USP), sterilization (EM, IST, USP, BrasilOzônio), which guarantees an 
adequate knowhow to perform the tasks of the project with success. 
 


