
 
 

Description 
Life has evolved solutions to an extraordinary range of problems and can itself be engineered 
to perform new functions. This has already inspired and enabled a broad range of 
technological innovations—from wind power and robotics to waste water treatment, 
architecture, computer science and beyond—but we have only begun to scratch the surface of 
what biology has to offer. To be able to effectively discover biological solutions and translate 
them to technology, engineers and designers need an understanding of the life sciences. In this 
TU Delft-wide course, you will learn key concepts in biology and develop skills needed to add 
biomimicry and bioengineering to your toolbox. The biological content of the course will be 
linked to biomimicry- and bioengineering examples from all TU Delft disciplines. You will 
engage in diverse learning modes: interactive lectures (available on Brightspace); in-class 
problem solving sessions; reading of a biology textbook; online reading quizzes; in-class 
discussion of biomimicry and bioengineering examples; and a group project in which you will 
develop a proposal for a novel bio-inspired innovation and an oral or video presentation to 
share this idea with others. Feedback on your learning progress will come from reading 
quizzes and your teacher, teaching assistants and peers. Your final grade will be based on a 
short written summary and video/oral presentation of the group project, and a written 
exam. BioLogic breaks down the traditional academic boundaries to kick start your ability to 
draw inspiration from biology. 
 
Teacher: Dr. Bertus Beaumont | Delft Education Fellow | Teacher of the Year Award 
winner (TNW Nanobiology 2014 & 2017) | Research group leader TNW Bionanoscience dept. 
 
Points and period: 3 ECTS, second period of academic year 2018-2019 
 
Book: ‘Biological Science’, Freeman et al., sixth edition, 2017  
 
Learning modes 
Textbook reading; In/out of class group exercises; short lectures (available on Brightspace); 
group work; oral/video presentation; reading quizzes; giving and receiving peer feedback; 
group coaching by teacher and teaching assistants 
 
Assessment & feedback 
Formative: 
� Online quizzes 
� Peer feedback on Innovation Project 
� Feedback from teacher and TA’s 
� Feedback on reading quizzes 

Summative: 
� Written exam 
� Oral/video presentation of group project 
� Written summary of group project 
 



Structure 
� Eight, 2x45 min. sessions with lectures and group problem solving 
� Two 2x45 min. sessions with student presentations and discussion 
 

Learning objectives 

Students that have successfully completed the course will be able to: 
� Understand the key building blocks of life at all levels of biological organisation (incl. the 

level of genes, proteins, proteinnanomachines, cells, tissues, organs, viruses, bacteria, fungi, 
animals and plants, unicellular life, multicellular life, populations, ecosystems and biosphere)  

� Understand the key processes of life at all levels of biological organization (incl. gene 
regulation, protein synthesis, energy metabolism, sensing at the cell level, rotary motors at 
the nanoscale, cellular decision making networks, photosynthesis, embryonic development,  
cell-cell communication, physiology, reproduction, self organisation, self repair, evolution, 
ecosystem dynamics, geochemical ecological cycles, ecosystem resilience). 

� Solve design- and engineering problems following a step-wise biomimicry approach:  
� Analyse technical challenges and identify and evaluate potential biological solutions 
� Translate biological solutions to design and engineering concepts   
� Develop a novel biomimetic or bioengineering innovation in a TU Delft discipline 

� Understand the state of the art and future directions in biomimicry (incl. artificial 
intelligence, photosynthesis based energy conversion systems, urban design, solar power, 
wind power, airplane engineering, waste water treatment, robotics, smart materials, medical 
devices, architecture, computer science, human computer interfaces). 

� Understand the state of the art and future directions in bioengineering (incl. microorganism-
based wastewater treatment, synthetic life, genetic engineering, CRISPR-Cas DNA 
engineering, biofuel production, biological fine chemical production, directed evolution, DNA 
origami, artificial intelligence, protein nanomachine engineering, self organizing  
multicellular systems).  

� Effectively collaborate with biologists. 
� Effectively communicate biomimetic and bioengineering solutions to designers, engineers 

and the general public 
� Evaluate the strengths and limitations of biomimicry and bioengineering approaches in 

design and engineering  
� Understand a step-wise biomimicry approach for design and engineering 
� Evaluate the distinction between living and non-living systems  
� Understand key events in the origin and evolutionary history of life on Earth 
� Evaluate the prospects for extra-terrestrial and artificial living systems 
� Understand the universal hierarchical architecture of living systems 
� Understand and apply evolutionary and taxonomic logic 
 


