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With the increasing growth of the algae industry and the development of 

algae biorefinery, there is a growing need for high-value applications of 

algae-extracted biopolymers. The utilization of phytocolloids in the 

biomedical field can be considered as one of the most attractive 

applications but is challenging to implement. Historically, polysaccharides 

extracted from seaweed have been in biomedical research, for example, 

agarose gels for electrophoresis and bacterial culture.  

At the institute for Macromolecular Chemistry in Freiburg, we are 

considering the entire phytocolloids value chain, to develop diverse 

biomedical applications including injectables materials, drug delivery 

systems, wound dressing, and 3D bioprinting. To make a critical impact 

on the field our approach encompasses the journey of phytocolloids from 

the algae culture, extraction of polysaccharides extraction, chemical 

modifications, characterization, processing, and an understanding of the 

interactions of soft matter with living organisms. In this talk, I will present 

our global approach starting from the culture and extraction to obtain 

pure polysaccharides, to the understanding on the phytocolloids 

structure-properties relationships, chemical modifications, and how 

these modifications can be used to tune the polysaccharide properties 

toward a specific application. Along the value adding process, we are 

using tools and methods that span the whole analytical field from 

rheology to molecular dynamic. This whole process and passed work will 

be presented and hope to spark potential collaborations. 
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