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Nature achieves  unmatched functionality by the s elf-as s embly of (macro)molecular building 
blocks  in a hierarchical manner. All information neces s ary for the function is  encoded at the 
molecular level. Unraveling such blueprints  s erves  as  a powerful paradigm in the bio-ins pired 
s ynthes is  of materia ls  that can seamles s ly interface with living matter or perform non-natural 
functions . In this  ta lk, I will pres ent a  s election of res earch s tudies  from my lab addres s ing the 
overarching task of developing bio-inspired interactive materia ls  and their application in the 
biomedical field. Three themes  will be cons idered. Firs tly, I will pres ent hydrophilic arbores cent 
polymers , a  new clas s  of quas i-dendritic macromolecules  in which the topology codes  for 
extreme flexibility and enables  a  myriad of multivalent interactions . Secondly, I will present 
highlights  of the antimicrobial Kill&Repel and Adaptive hemocompatible nanocoatings  and our 
efforts  in trans lating them to medical devices . The las t part of the talk will focus  on the 
development of Membrane Machines , ta ilor-made s ynthetic ves icles  capable of recapitulating 
s ome fundamental biological properties  and performing specific tas ks . We take advantage of 
thes e s ys tems  to s tudy how biological s electivity can emerge from the la teral organization of 
ligand in s ta tic and dynamic sys tems  such as  the bacteria l divis ome. We are als o developing 
s ynthetic macrophage-mimetic microrobots  capable of endocytos ing bacteria  and virus es , 
including SARS-CoV-2. 
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Biosketch 
 

Cés ar Rodriguez-Emmenegger is  a  Res earch Profes s or at the Ins titute for 
Bioengineering of Cata lonia (IBEC) and the Catalan Ins titute for Res earch and 
Advanced Studies  (ICREA) in Barcelona, Spain. The overarching goal of his  res earch is  
to uncover des ign rules  to develop materials  capable of communicating with living 
matter —pathogens , cells , tis s ues — and directing its  behavior in a  s elf-regulated 
manner to enable new biomaterials , therapeutics , and medical devices . He s tudied 
Chemical Engineer at Univers idad de la  República, Uruguay; and a PhD in Biophys ics  
and Macromolecular Chemis try and Phys ics  at the Ins titute of Macromolecular 
Chemis try in Prague under the mentors hip of Eduard Brynda and Aldo Bologna Alles . 
Following a pos tdoctoral res earch at the group of Prof. C. Barner-Kowollik (Alexander 
von Humboldt pos tdoctoral fellows hip, 2012-2013), and res earch s tays  in Melville 
Laboratory in Cambridge (Prof. W.T.S. Huck, 2009), Univers ity of Penns ylvania (Prof. V. 
Percec, 2013, 2015) and Pas teur Ins titute in Lille (Prof. Lafont, 2015), Cés ar returned to 
Prague to s tart his  independent group s upported by a J unior Grant from GACR. He was  
then a J unior Group Leader at DWI-Leibniz Ins titute for Interactive Materials  in Aachen 
(2016 –  2022) before joining IBEC. 
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