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14th July 2020 
 

RE: ALEJANDRO FÁBREGA PUENTES 
 

This letter is to express my strong support to Mr. Alejandro Fábrega Puentes, for his application to the Master 
programme in Biological Sciences, at the University of Granada.  

I met Mr. Alejandro Fábrega Puentes through academic supervision here at Swansea University, while he was an 
Erasmus+ visitor from 8th July 2019 to 8th September 2019. During his stay, Alejandro was an outstanding learner, 
organised and with a great sense of responsibility and commitment, and took the tasks assigned to him seriously. 
Alejandro’s project involved the development of novel multi-method approaches exploiting state-of-the-art 
spectroscopic and microscopic techniques in order to understand microbe-metal interactions under realistic 
environmental parameters, in order to obtain a comprehensive description of the mechanisms of metal 
complexation by bacterial cells, biofilm formation and biocorrosion.    

 

Background and relevance of Alejandro’s work: 

Bacterial colonisation of surfaces is the starting point to other forms of more complex biofouling and 
biocorrosion.  For example, in marine vessels, biofouling usually starts with microbial cells and their extracellular 
polymeric substances (EPS) as a conditioning layer, which provides foundation for the growth of macro-
organisms (such as molluscs, sea squirts, tube worms, polychaetes and barnacles), and promotes inorganic 
precipitates derived from the bulk aqueous phase and/or corrosion products of the metal substratum. The 
shipping industry already spends around €5 billion worldwide in the prevention or removal of marine fouling 
using a variety of cleaning tools in dock, yet fouling still costs the shipping industry €7 billion on extra fuel.  

Controlling microbial attachment and colonisation of metal surfaces is one of the current highest scientific 
challenges but little success has been obtained due to a lack of understanding of the molecular interactions 
between bacteria and surfaces. Unfortunately, up to date, most of the biofouling research has aimed to eradicate 
mature biofilms, where the microbial cells behave as a coordinated entity, with highly developed defence 
mechanisms, when the biofilm is already very resistant to antimicrobial agents and/or removal.   Conversely, 
tackling biofouling in the initial stages of formation, when the bacterial-surface interactions are still reversible 
and weak, is paramount to inhibit further biofilm formation, as biofilm defences are still not fully developed. To 
understand how surface material properties influence microbial attachment and biofilm formation, the first step 
involves a comprehensive characterisation of metal-bacteria interactions. 
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Outputs: 

Alejandro was crucial in the development of a detailed protocol to provide a thorough characterisation of the 
bacterial-surface interface at the early stages of biofilm formation, using FTIR, potentiometric titration, 
mathematical modelling and X-ray Photoelectron Spectroscopy. Alejandro was responsible for the detailed 
characterisation of several metallic and polymeric surfaces, allowing the description of proton-binding capacity 
and surface reactivity, chemical bonds at the interface, surface charge, as well as the potential functional groups 
responsible for the bacteria-surface binding in each case.  

After a thorough optimisation of the protocol, Alejandro produced a very detailed document describing every 
step in the methodology, which is now used by every subsequent member of my research team who needs to 
apply potentiometric titrations, or process results using the mathematical modelling software “ProtoFit”. 

These impressive results also form the basis of an ORAL presentation to be delivered at the American Chemical 
Society International meeting “Moving Chemistry from Bench to Market” to be held between August 17 to 20, 
2020.   The talk is entitled: “Developing a mechanistic understanding of biofilm formation on alloy materials” 
(Abstract number 3430648). 

In addition, a manuscript is currently on preparation, to be submitted to the journal “Langmuir” (Q1, 86% in 
Chemistry and spectroscopy), which will include part of Alejandro’s work.    

 

Description of Alejandro’s activities and evaluation: 

During his stay, Alejandro Fábrega Puentes was an excellent and eager learner, organised and with a great sense 
of responsibility and commitment, and took the tasks assigned to him seriously. Alejandro combined wet 
chemistry (potentiometry) with mathematical modelling (ProtoFit) and Fourier Transform Infrared Spectroscopy 
(FTIR) to describe bacteria-metal complexation. He was able to learn very quickly, from surface analysis and acid-
base reactions to infrared spectroscopy, and showed a very good understanding of the topics needed for his 
research. Alejandro could design and perform the experimental work very efficiently, and analyse the results in 
a scientific and accurate way.  

During this internship, Alejandro Fábrega Puentes was an outstanding student. He showed leadership and team 
work, and critical thinking in carrying out individual and group tasks. I have also observed that Alejandro adapted 
himself very well to different and challenging situations, and organised his time very efficiently. He has also 
shown a very good understanding of the topics needed for this project. He was very respectful, responsible and 
hard worker.   

 

Alejandro proved to be an excellent all-round student who gets on well with both staff and fellow labmates. He 
had a great attitude towards his responsibilities and was always proactive and willing to learn.  He has been one 
of the best Erasmus trainees I have supervised.    If you have any further questions, please do not hesitate to 
contact me. 

Sincerely, 

 
 

Dr Jesús Javier Ojeda 
Associate Professor, College of Engineering 


