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Context of the research 

activity 

Bioengineering is a multidisciplinarity research field that makes together 
engineering, medicine, biology, physics, chemistry, mathematics, 
Bioengineering aims to advance knowledge and create tangible 
applications in medicine and biology. In this context, the PolitoBIOMed 
Lab aims at establishing a unique concept of excellent research taking 
advantage of a ‘multidisciplinary genetic code’.  

In particular, nanostructured materials and nanotechnologies for biotech 
and biomedical applications have produced several success stories at 
Politecnico di Torino, as a consequence of the establishment and growth 
of several research groups. The subjects covered have a strong 
international importance.  

The context of research activity is the understanding of fundamental 
interaction mechanisms between the biological world and artificial 
system at the nano- and molecular level.  The driving concept is thus 
to address and overcome the existing challenges in both biotech and 
life science fields. Early diagnosis, personalized therapies, self-healing 
mechanism activations are among the main purposes to increase the 
quality of life in our society. In particular, it will be strategic in the next 
years to develop and master new technologies able to increase the 
technological content in the research field of both biotech and the life 
sciences. It is also worth to mention the strategic character of this 
laboratory, oriented toward the technology transfer and the co-existence of 
both public and private sectors. These aspects will enable to exploit new 
scientific results and further develop them toward an application. 
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Objectives 

New Materials and Nanotechnologies for Bio-applications  
The activities of PhD are included in the following framework: 
Materials and Technologies for tissue and regenerative engineering. 
• Goal: to shape, condition and control a cell culture hosted within a
biocompatible architecture which is reconfigurable by external stimuli (e.g. 
pH, temperature, UV-Vis light) application.  
A plethora of material and processing technologies developed in the last 
decades have enabled rapid progress in several fields, such as 
electronics, micro-optics, biotechnology, micromechanics, and 
microfluidics. However, many of the structures fabricated nowadays are 
static in nature, i.e. they cannot be morphologically modified once 
fabricated. 
In an attempt to overcome this current paradigm, we aim at gaining new 
knowledge for a stimuli-driven (e.g. UV- Vis light, temperature, pH), 
reversible and dynamic 3D micro-patterning of functional polymeric 
materials for use in cell culture and Tissue Engineering/Regenerative 
Medicine (TERM).  

Technologies exploiting organic/inorganic interactions at the 
nanoscale.  
• Goal: to develop new nanoscaled technologies for NPs kinetic
monitoring, multifunctional theranostic NPs and robust lab-on-chip point of 
care systems.  
Nanodevices can be engineered to gain intriguing properties, driving the 
interaction at the nanoscale with biological media and living system. The 
activity is focused on 3 main subjects to develop: (i) nanofluidic resonators 
will be developed for real-time detection and monitoring of single nano-
object kinetics; (ii) new generation of theranostic NPs for cancer treatment 
based on multifunctional and smart properties of the NPs rendering them 
non-immunogenic, stimuli-responsive for therapy and cell imaging, 
intrinsically safe and biodegradable in living cancer cells; (iii) microfluidic 
sensors based on Raman, fluorescence and OECT for molecular 
fingerprint analysis. Such sensor will allow the detection of tumor 
pathologies in living cells, tissues and biofluids using label-free, 
multiplexed, non-destructive, chemically selective and spatially resolved 
methods.  

Advanced Optical Imaging 
• Goal: to implement and test holographic imaging systems based on laser
or with light illumination of thick biological samples such as tumor 
organoids. 
It is widely recognized that conventional cell cultures based on flat glass or 
plastic substrates are often inadequate to represent the 3D complexity of 
real tissues or cell aggregates. We aim at developing new holographic 
imaging techniques suitable for label-free, 3D imaging of thick, complex 
biological objects, thus providing fast real-time optical mapping of large 3D 
dimensional cell aggregates.  Three-dimensional quantitative imaging of 
micro- and macro-structures and their dynamics is particularly relevant in 
cell biology. 

Skills and competencies for 
the development of the 
activity 

Students coming for Electronics Master of Science, from Nanotechnology 
Master of Science, from Physics of Matter, from Material Science and from 
BioEngineering Master of Sciences are considered. 


