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I. Infectious diseases are approaching pandemic levels in an ageing population; responsible 
for ca. 30% of deaths in overs 60’s. Antibiotic resistance poses a threat to everyone but 
seniors are at particular risk due to accumulative antibiotic resistance; with ca. 40% of all 
prescription drugs in over 60’s containing penicillin based antibiotics (including wound 
dressings, catheters, joints replacements). This has resulted in an antimicrobial resistance 
and the rise in so called super bugs e.g. MRSA. Antimicrobial peptides (AMPs) and nanosilver 
have demonstrated rapid antimicrobial activity and therefore offer a viable alternative to 
conventional antibiotics. However, they are currently limited by their stability in physiological 
conditions (biodegradation, pH, ionic strength, aggregation and surface immobilisation). 
This results in a loss of activity, a general lack of controlled effectiveness and reduced  mode 
of action, including controlled release. Overcoming these issues will therefore have 
significant impact on Healthy Ageing. 

 

II. Research aims. The aim of this project is to design a new approach for effective action of 
nanosilver and AMPs based coatings towards combating the antimicrobial resistance. This 
will be done via fabrication of coatings containing biocompatible vectors to effectively host, 
protect, and locally release bactericides on demand.  

 

III. Originality and methodology. The project will combine unique modern approaches for 
biocompatible encapsulation of fragile biomolecules, nanoparticles, and surface 
immobilization as well as self-healing or self-regulating concepts. The vectors - vaterite 
CaCO3 carriers - will host and release active bactericides as a response to growth of biofilm. 
AMPs and nanosilver loading will be studied. The industrial partner will provide training in 
surface coating production, testing and upscaling. Microbiology tests will be performed at 
NTU, School advanced facilities for characterization will be provided (SEM, CLSM, TEM).   

 

IV. Fitting to NTU and DTA research strategy, including interdisciplinarity. Strategic research at 
NTU will benefit from interdisciplinary project activities to be published in high-ranked 
journals eligible for B12/A03, new IP and licencing options, potential impact case study and 
external funding (industrial and RCUK). The project tackles microbial contamination and 
spread of infection in the healthcare environment. Solving the problem is crucial to improve 
Healthy Ageing as a focus of DTA Applied Biosciences for Health. The project is inherently 
interdisciplinary due to integration of material science (encapsulation), engineering (self-
healing), physical chemistry (bactericide binding), biology (bactericide activity), industrial 
production (scale-up, end-product).   

 

V. Project confidentiality. There no conflict of interest or any issues preventing publication of 
the results of the project 
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Lay summary (max 200 words) to be used for reference as part of the selection process 
where non-specialists are involved 
Infectious diseases are approaching pandemic levels in an ageing population; responsible for ca. 30% 
of deaths in people over the age of 60. Antibiotic resistance poses a threat to everyone, but seniors are 
at particular risk due to accumulative antibiotic resistance; with ca. 40% of all prescription drugs 
containing penicillin-based antibiotics (including wound dressings, catheters, joints replacements). This 
has resulted in an antimicrobial resistance and the rise in so-called super bugs e.g. MRSA. Antimicrobial 
peptides (AMPs) and nanosilver have demonstrated rapid antimicrobial activity and therefore offer a 
viable alternative to conventional antibiotics. However, they are currently limited by their stability in 
physiological conditions; there is a general lack of controlled effectiveness and reduced mode of action, 
including controlled release. Overcoming these issues will therefore have significant impact on Healthy 
Ageing. The aim of this project is to design a new approach for effective action of nanosilver and AMPs 
based coatings towards combating the antimicrobial resistance. This will be done via fabrication of 
coatings containing biocompatible vectors to effectively host, protect, and locally release bactericides 
on demand. We will integrate cutting-edge technologies that will result in fabrication of novel highly 
active and cost effective antibacterial surface coatings. 
 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
Unilever will provide the access to the MIF (Materials Innovation Factory, 
https://www.liverpool.ac.uk/materials-innovation-factory/) equipment located in the University of 
Liverpool during student's stay in the University of Liverpool. This will aim fabrication of the antibacterial 
coting, testing its mechanical stability and other production-related issues. This placement opportunity 
will involve supervision by Prof. Shchukin, who is actively involved in the work of the MIF and will provide 
guidance to a student and support consumables for the study in sum up to £3000 (provided from ERC 
Consolidator grant ENERCAPSULE, PI - Prof. Shchukin). 
 
International placement opportunity please include details, where known, of any potential 
international placement opportunities or collaborations available to the student as part of 
the project 
The international placement will be organized at the company PlasmaChem GmbH/NanoJam UG in 
Germany with Dr Antipov. These opportunities will aim to i) investigate colloidal stability and potential 
toxicity issues,  ii) find a way for connection with international market focusing on issues related to 
toxicity and stability of nano-particles according to European regulations.    
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Scientific, economic and societal impact of the project 
The project aims to develop a new effective antibacterial surface coating to tackle problems of 
antibacterial resistance in an ageing population. This will have impact in both the scientific community 
engaged in the development of such coatings, and on wider society. The findings from this study will 
stimulate the scientific community to use cutting-edge technologies and modern approaches for 
employment of antibacterial peptides as effective bactericidal agents to be used for advanced 
antibacterial surface coatings. The findings of our study will results in employment the new coating for 
real applications with the help of Unilever plc, one of the largest companies in UK and worldwide. The 
use of the new coating will be crucial to improve health and well-being issues in modern society because 
we face microbial contaminations in our daily life and high risk of infection related cases. Finally, the 
project will focus on training of PhD student to train highly experience young and motivated person for 
further work with industrial companies or/and in fundamental science.  
Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, relevant 
skills, experience etc 
Entrants must have a first/undergraduate Honours degree, with an Upper Second Class or a First Class 
grade, in Material science, Biomaterials, Chemistry. Entrants with a Lower Second Class grade at first 
degree must also have a postgraduate Masters Degree at Merit. 

 

 


