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PhD Program in Bioengineering and Robotics 

Curriculum Bioengineering 

Research themes 

1. DESIGN OF SUSTAINABLE SYSTEMS FOR BIOMEDICAL APPLICATIONS .................................... 2 

In the spirit of the doctoral School on Bioengineering and Robotics, the goal of the “advanced 
and humanoid robotics” curriculum is to study the design, realization, programming and control 
of anthropomorphic and legged robots. Students will work at the forefront of mechatronics and 
computer science research jointly covering the full development cycle from software to 
mechanical design and from machine learning to realization of sensors, actuators and 
electronics. We address the development of the technologies for the next generation of robots 
for sensing, actuation and computation. The goal is to develop robots that can adaptively 
interact with their environment, learn from their mistakes, and succeed in performing safely 
and reliably in real-world environments. Foreseen applications for anthropomorphic robots 
range from real-world practical scenarios -e.g., at home, as personal assistants- to industry as 
co-workers, to natural or man-made disaster scenarios. Humanoid robot software deals with 
vision, audition and tactile perception as well as the ability to look, reach and manipulate the 
world while walking freely to reach their targets, interacting naturally with the environment 
and their human “teachers”.  

International applicants are encouraged and will receive logistic support with visa 
issues, relocation, etc. 
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Design of sustainable systems for biomedical applications 
 

Department: DIBRIS (University of Genova) http://www.dibris.unige.it 

Description: Bioengineering is a discipline that integrates physical, chemical, 

mathematical, computational sciences and engineering principles to study biology, 

medicine, behavior, and health. Its attitude to advance fundamental concepts, create 

knowledge from the molecular to the organ systems levels, and develop innovative 

biologics, materials, processes, implants, devices, makes bioengineering strictly 

involved in sustainability and green topics. The design of sustainable systems is 

consistent with ecological principles, which integrate human society with its natural 

environment for the benefit of both (Bergen, et al., 2001). The main research interests 

that are proposed in this PhD call lie within the following themes: 

- Development and testing of green based anti-microbial nanoformulations against 

surface contaminations in nosocomial environments 

The hospital environment represents an important source of pathogens responsible for 

infections with high transmission risk. In addition, the formation of biofilms on 

surfaces allows microorganisms to multiply, to exchange antibiotic resistance genes 

with other bacteria and increases their survival. The project aims to develop nano-

engineered green formulations having a degradative effect on the biofilms and 

antibacterial activity. The nanoparticles will be loaded with antibacterial plant 

extracts. To this purpose biopolymeric nanoparticles will be produced, functionalized 

and characterized. 

- Atomic Force Microscopy as a tool for the characterization of bacterial biofilm: 

interactions, and mechanics 

The hospital environment represents an important source of pathogens responsible for 

infections with high transmission risk. In addition, the formation of biofilms on 

surfaces allows microorganisms to multiply, to exchange antibiotic resistance genes 

with other bacteria and increases their survival. The mechanisms of biofilm formation 

on different surfaces will be characterized using atomic force microscopy (AFM) as 

well as the mechanical properties of the biofilms produced by different bacteria. The 

data will be used to synthetize polymeric materials, having antiadhesive 

characteristics, to be used in nosocomial environments. 

- Design and development of a low-cost Micro-Electrode Array with low 

environmental impact for neurophysiological applications and drug testing 

Organic Electronics allows the possibility to develop advanced electronic systems on 

highly flexible substrates using cost-efficient technologies. The main idea behind this 

project is to employ the typical technologies of organic semiconductors (e.g. ink-jet 

printing) to realize a multi-parametric organic-based sensing array that can be 

employed to perform low-cost, high throughput analyses of cell cultures for basic 

neurophysiological studies and drug testing. The sensors will be fabricated using 

solution-processable and environmental friendly materials possibly by inkjet or other 

printing approaches, with the aim of obtaining a disposable and degradable device 

capable of detecting different bio-chemical cell-related inputs (e.g., electrical activity, 

pH variations). 

- New Technologies in healthcare simulation 

The agenda 2030 for sustainable development promoted by the United Nations, 

includes 17 goals and 169 targets. Among them, there are “Good Health and Well 

Being” goal 3, and “Quality Education” goal 4, which aim at “ensuring equal access to 

http://www.dibris.unige.it/


2  

affordable and quality technical, vocational and tertiary education, including 

university” target 4.3 and reducing mortality at different levels (e.g., targets 3.1, 3.2, 

3.3). According to the development sustainable goals for the planet, ensuring healthy 

lives and promoting well-being is essential to sustainable development. This project 

aims at playing a role in taking actions to improve the lives and prospects of everyone 

through the combination of simulation technologies and disruptive technologies for 

medical training by means of the development of new medical simulators and the 

definition of metrics and experimental protocols to assess the usability and efficacy of 

different prototypes 

Requirements: background on bioelectronics, material science chemistry, physics or 

related disciplines. Interests in experimental work in the lab. 

Contacts: Paolo Massobrio (paolo.massobrio@unige.it) 




