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PhD Studentship in Biological Interactions of Nanoscale Materials 
 
Project Overview 

 

The emergence of carbon-based nanomaterials (e.g., fullerenes, carbon nanotubes, and 

graphene) in the past two decades unleashed a scientific revolution due to their unique 

physical and chemical properties, such as mechanical strength, high electrical and thermal 

conductivity, and antimicrobial properties. The wide range of emerging applications of C-

based nanomaterials (nanocarbons) (e.g., composite materials, electronic devices, and 

even consumer products) will demand accurate assessment of their environmental impact. 

Still, surprisingly little is known about the biological interactions of nanocarbons. In 

particular, a fundamental understanding of the interactions between nanocarbons and cell 

membranes, the first point of contact with an organism, is lacking.  

The goal of this project is to use AFM-based force spectroscopy to provide direct, real-

time, quantitative measurements of the interactions between nanocarbons and bacterial 

cells. The proposed work will advance the state of the art by elucidating the biological 

interactions of nanocarbons in actual bacteria, a significant advance in view of the fact 

that most studies in the field have made use of highly simplified membrane systems (e.g., 

supported lipid bilayers) that do not capture the chemical complexity of real cell 

membranes.  

 

 

 

 

 

 

 

 

 

 

The objectives of this PhD research project are as follows: 

 To develop new AFM experimental protocols to probe the interactions between 

bacterial cell membranes and engineered nanocarbons in aqueous media 

 To develop computational tools (i.e., Matlab or Python scripts) for the high-

throughput analysis of experimental AFM data 

 To systematically investigate the effects of nanocarbon length scale, 

hydrophobicity, and charge, on nanomaterial-biological interactions 

 

Figure 1. AC mode AFM image of E. coli acquired in PBS, pH 7.4. 

Advanced surface analytical techniques such as AFM enable the 

investigation of nanomaterial-biological interfaces in aqueous 

media. Unpublished results. 
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 To apply nanoscale insights obtained through AFM towards the elucidation of safer 

nanocarbon formulations 
 

Research and Training 

The successful applicant will conduct research in the School of Engineering at the 

University of Edinburgh, under the supervision of Dr Santiago Romero-Vargas Castrillón 

(Google Scholar). The student will have access to a wide range of experimental facilities 

through the Institute for Infrastructure and Environment (IIE), and the Institute for 

Materials and Processes (IMP). Educational and research opportunities afforded by the 

studentship include: 

 

 training in nanomaterials synthesis, characterization, and AFM 

 close mentoring through regular meetings, as well as interactions with other 

investigators at IIE and IMP  

 the opportunity to attend international scientific conferences to present results 

 strong emphasis to publish research results in leading scientific journals 

 

Applicant Requirements 

This is a challenging and scientifically ambitious project, requiring a student who is 

dedicated and enthusiastic about asking, and tackling, fundamental questions. 

 

The successful applicant will have been awarded an undergraduate degree at the time of 

appointment (2:1 or above, preferably supported by an MSc) in chemical engineering, 

materials science, or a cognate field. Excellent oral and written communication skills in 

English, and strong interest in nanoscience are also required. Prior research experience in 

nanomaterials synthesis and characterization is desirable but not required. While the 

project is primarily experimental, good quantitative and programming skills are highly 

desirable. 

 

Funding 

This is a fully funded PhD studentship for UK/EU students, including a stipend of £16,483 

per year in 2018/19 (with annual increments) and tuition fees covered at the UK/EU rate. 

Overseas applications are welcome, but applicants will need to demonstrate their ability 

to cover the overseas tuition fee supplement. The University offers competitive PhD 

studentships for overseas applicants, further information may be found in the School of 

Engineering website. Other postgraduate funding sources are listed in the UoE website. 

 

Application 

Applicants should register their interest by emailing Santiago [at] ed.ac.uk including: i) a 

complete CV, including the names and e-mail addresses of 2-3 referees; ii) a cover letter 

explaining why you are interested in the studentship, and how your experience meets the 

Applicant Requirements given above. Applications will be reviewed on an ongoing basis 

until the position is filled. Short-listed candidates will be contacted for a Skype interview. 

 

University 

The University of Edinburgh is the sixth-oldest university in the English-speaking world. It 

ranks among the top 20 universities in the world (QS World University Rankings). The 

School of Engineering was ranked No. 1 in the UK for Research Power in the Research 

Excellence Framework (last conducted in 2014) in a joint submission with Heriot-Watt 

University. Edinburgh, the Scottish capital, consistently ranks as one of “the UK’s best 

cities to live and work”, with numerous cultural, artistic and recreational opportunities. 

 

 

https://eng.ed.ac.uk/about/people/dr-santiago-romero-vargas-castrillon
https://scholar.google.co.uk/citations?user=6yEubWsAAAAJ&hl=en&oi=ao
https://eng.ed.ac.uk/studying/postgraduate/research/phd-scholarships/
https://eng.ed.ac.uk/studying/postgraduate/research/phd-scholarships/
https://www.ed.ac.uk/student-funding/postgraduate/international/region
https://www.topuniversities.com/university-rankings/world-university-rankings/2019
https://www.heraldscotland.com/news/13194013.scottish-university-research-now-amongst-the-worlds-best/
https://www.independent.co.uk/life-style/best-city-to-live-work-in-uk-britain-edinburgh-london-a8257426.html
https://www.independent.co.uk/life-style/best-city-to-live-work-in-uk-britain-edinburgh-london-a8257426.html

