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Master Research Unit 

 

 

Biotechnological Engineering 
(BTE) 
Biotechnological engineering is an applied research field which is 
expected to strongly increase job opportunities in the next decade and this 
significant growth will require advanced professional profiles. 
The BTE MRU offers education and research activities in this area mainly 
focusing on the four following topics: 
 

� Bioengineering for Clinical Medicine  
� Biomolecular and Pharmaceutical Engineering 
� Engineering for Regenerative Medicine 
� Environmental Biotechnology 

 
This interdisciplinary program puts the emphasis on practical application 
and hands-on experience, where students are prepared for professional 
practice and are exposed to a full range of engineering functions. The BTE 
MRU draws on the large experience of researchers involved in many 
industrial projects at local, national and international level. Many of these 
researchers have also a consolidated teaching experience based on those 
applied research activities. The students are therefore confronted with 
state of the art theoretical and practical teaching. 
 
As a engineering Master study course, ground teachings will be provided, 
such as: applied chemistry and biophysics, advanced mathematics and 
statistics, computational modelling and principles of engineering devices. 
A wide choice of complementary ground courses will also be available, 
ranging from micro and nano technologies, to mechatronics and controls, 
to materials sciences. Compulsory courses will also consider essential 
management issues related to innovation, risk analysis and quality.  
 
As a distinguishing element, the BTE MRU focuses on the international 
dimension of the above mentioned activities and thus the occurrence of 
multicultural classes are key elements of this programme. 
 
Both options based on 90 and 120 ECTS are provided. 

The “BioTechnological Engineering” MRU is a SUPSI initiative.  

Contact  Andrea Danani 
andrea.danani@supsi.ch 
Tel: +41 58 666 66 41 
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Research Area  

Bioengineering for Clinical Medicine 
 
Specialization  � Business Engineering and Production 
 � Energy and Environment 
 � Industrial Technologies 
 � Information and Communication 
Technologies 

                                         

Bioengineering for Clinical Medicine is a research area that involves the design and development of technological 
products devoted to support clinicians in their daily job: diagnosing, pathology treatment, rehabilitation and research.  
The maturity of biomedical engineering as a well-established research field, together with the rapid development of 
medical technologies and the continuous growth of the aging population that these technologies serves, are key factors 
for the tremendous development of this research field. Among all, three main fields are proposed in this MRU: biosensors 
and bioelectronics, integrated systems for biomedical applications and Information and Communication Technologies 
(ICT) for clinical medicine. Activities include: 

• Implantable and minimum-invasive biomedical devices for clinical applications as well as innovative analog and 
digital synthetic biology circuits. 

• Advanced integrated systems for bioengineering applied to clinical medicine, through a highly interdisciplinary 
approach between technical sciences, biology and medicine. 

• Advanced bioengineering technology integration applied to health prevention and for better understanding and 
managing of diseases, together with physical therapies for rehabilitation. 

Thanks to the synergies that have been created in the last years among SUPSI and some companies and 
institutes/hospitals, it is possible to offer to the students up-to-date lectures in the broad field of Bioengineering for 
Clinical Medicine as well as master theses and semester projects in one of the interdisciplinary research fields mentioned 
above with a real connection to the medical and industrial word. 
 

Research Area  

Biomolecular and Pharmaceutical Engineering 
 
Specialization  � Business Engineering and Production 
 � Energy and Environment 
 � Industrial Technologies 
 � Information and Communication Technologies 

 
   

Biomolecular and Pharmaceutical Engineering (BPE) employs multidisciplinary principles and methods to investigate 
biological and synthetic systems. Students will merge knowledge in bioengineering, biophysics and biochemistry, 
pharmacology and nanotechnology to face the challenges of life science, medicine and biotechnology.  
In the research related to this specific MRU, the main activities include the following topics: 

• Computational molecular and multiphysics modelling to design and customize small molecules or nano-/micro-
materials interacting with biological systems. 

• Drug and delivery systems design and optimization. Design and functionalization of biomaterials. 
• Elucidation of physiological/pathological behaviour at molecular level and pharmacological mechanisms of action. 

Protein structure and dynamics characterization. 
• Bioinformatics tools applied to assess the relationships among members of complex biological processes and large 

data sets. 

The computational activities are integrated with experimental studies in chemical and biochemical analytics, toxicology, 
and molecular and cellular biology. Indeed, the collaborations with IACT (Istituto Alpino di Chimica e di Tossicologia) in 
Olivone, SIRM (Swiss Institute of Regenerative Medicine) in Taverne and the Laboratory of Applied Microbiology of 
SUPSI allow the transfer of the computational in silico results to in vitro and in vivo evaluations. Additional seminars 
pertinent to scientific and industrial topics given by specialists will be organized along the educational path. 
Finally, the strong connection of SUPSI with the local industrial network will offer the possibility to carry out master 
theses and semester projects in collaboration with biomedical and pharmaceutical companies. 
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Research Area  

Engineering for Regenerative Medicine 
 
Specialization  � Business Engineering and Production 
 � Energy and Environment 
 � Industrial Technologies 
 � Information and Communication Technologies 

Regenerative Medicine is considered the foremost multidisciplinary frontier arena of sciences and technologies that 
together aim at processes for replacing or regenerating human cells, tissues or organs to restore or establish normal 
functions. Engineering aspects, methodologies and technologies indeed play a central role in this research area, which 
holds the promises of engineering damaged tissues and organs, via stimulating the body's own repair mechanisms to 
functionally heal previously irreparable tissues or organs, also applying controlled drug delivery systems.  
Following current research activities performed on these topics by the SUPSI staff involved in the MRU, this study theme 
will allow the master students to complement their engineering background not only with advanced technological insights 
but also with key notions in biology, tissue engineering, medical devices development, regulatory aspects and finally also 
bioethics. A wide choice of complementary ground courses will also be available, ranging from micro and nano 
technologies, to mechatronics and controls, to materials and surface chemistry. A dedicated 90ECTs path will follow, 
addressing a balanced combination of specific topics that will allow the student to possess the basis principles of 
regenerative medicine and tissue engineering. The completion of the study itinerary with be achieved with a semester 
project and the final thesis work. Students involved in this priority theme will acquire theoretical and practical knowledge 
on: 

• Biology for engineers, bioethics and regulatory affairs. 
• Transport phenomena, biochemistry and biomaterials.  
• Micropositioning, precision systems and applied medical devices. 
• Tissue engineering principles, scaffolds and bioreactors. 

 

Research Area  

Environmental Biotechnology 
 
Specialization  � Business Engineering and Production 
 � Energy and Environment 
 � Industrial Technologies 
 � Information and Communication Technologies 

 
We focus our research activity on two topics: wastewater treatment and energy from biomasses. Wastewater 
management is a key topic at worldwide level and water plays a vital role in key sectors of the economy at global level. In 
fact, water is consumed by people, in agriculture is necessary for crops and livestock, and it is essential in mining and 
energy resource extraction, manufacturing, and the generation of electricity. In addition to these driving tools, other less 
controllable factors such as climate change came in the equation. In this context, it is clear the need to invest energy in 
developing new sustainable solution for the water sector. The exploitation of waste as energy source is a priority topic at 
both at global and national level. We are partner in the BIOSWEET competence center which aims is the development of 
sustainable biochemical and thermo chemical biomass conversion technologies to fulfill the Swiss Energy Strategy 2050.  
Starting from the need to provide technical solutions to address practical problem of the region in the field of waste and 
wastewater management, priority research topics are the civil and industrial wastewater management and waste 
biomass exploitation as energy source. In particular, the focus will be put on implementing modular decentralized 
solution specifically suited to address the need of both industrial and municipal waste and wastewaters. In the 
wastewater research we deal with micropollutant, contaminant and organic load removal by exploitation of microbial 
metabolism and physic chemical processes. In the energy form biomass topic, we deal with converting industrial and 
agro-food wastes to methane by anaerobic digestion. We address the two research areas combining the engineering 
approach with a microbiological one: in particular the students will have the opportunity to deal with the: 

• Selection of microbial community in aerobic and anaerobic conditions able to transform organic matter by metabolic 
pathways. 

• Characterization of the microbial community in terms of structure by molecular fingerprinting, and activity by 
proteomic analyses. 

• Definition of the process parameters to optimize the biotechnological processes. 
• Designing of the process at lab-scale and pilot scale. 
• Dimensioning of lab scale reactors in continuous and batch mode. 
• Monitoring of the process efficiency by measuring the main physic chemical and biological parameters. 
• Assessment of the energy consumption of the complete process to allow comparison between different treatment 

technologies. 


