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The main objective of PlastiSea was to develop new bioplastic
materials from sustainable processing of cultivated brown algae.
The consortium was coordinated by SINTEF Industry, and
consisted of two research institutes, two universities, and two
SMEs from Norway, Sweden, Spain, and Denmark.
The project was concluded in 2023 with presentations at the
ERA-BlueBio end-term meeting (Lisbon, PT), and at the 2nd
Seaweed Applications conference (Inderøy, NO). In addition to
this factsheet, the project is summarized in the PlastiSea video

Main Research Activities Key results and outcomes
• Cultivation of brown algae S. latissima and A.
esculenta, development of preservation methods
maintaining biomass quality for material applications,
utilization of harvesting and processing side streams.

• Development of efficient and low-cost processing
methods to make alginate- and cellulose-rich fractions

• Development of innovative seaweed-based materials,
including food packaging materials, bioplastic
composites, and advanced micro- and nanomaterials

• Physical and mechanical
characterization of novel
materials, and pilot-scale
trials for production of
prototypes

• Environmental assessment of
utilizing cultivated seaweed for
packaging materials, and
carbon footprint of new
products
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Biomacromolecules: Biomacromolecules: https://doi.org/10.1021/acs.biomac.4c00093

• Ayala, M et al (2024) A supply-chain perspective on producing and upscaling bioplastic from 
cultivated brown seaweed. Journal of Cleaner Production: 
https://doi.org/10.1016/j.jclepro.2024.141248 

• Arlov, Ø et al (2024) Variations in the chemical composition of Norwegian cultivated brown 
algae Saccharina latissima and Alaria esculenta based on deployment and harvest times. 
Algal Research: https://doi.org/10.1016/j.algal.2024.103421 

• Ayala M et al (2023) Life Cycle Assessment of pilot scale production of seaweed-based 
bioplastic. Algal Research: https://doi.org/10.1016/j.algal.2023.103036 

• Nøkling-Eide, K. et. al. (2023) "An assessment of physical and chemical conditions in 
alginate extraction from two cultivated seaweed species in Norway: Alaria esculenta and 
Saccharina latissima" Algal Research: https://doi.org/10.1016/j.algal.2022.102951

• Nøkling-Eide, K. et. al (2023) "Acid preservation of cultivated brown algae Saccharina 
latissima and Alaria esculenta and characterization of extracted alginate and cellulose", 
Algal Research: https://doi.org/10.1016/j.algal.2023.103057

• Ayala, M et al (2023) Using quantitative storytelling to identify constraints in resource 
supply: The case of brown seaweed. J. of Ind. Ecology:  https://doi.org/10.1111/jiec.13440 

• Tan, F. et al (2022) Assembly of AIEgen-Based Fluorescent Metal–Organic Framework 
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Adv. Mater: https://doi.org/10.1002/adma.202201470

• Characterization of seasonal variations
in cultivated seaweed, focusing on
properties for material applications

• Protocols for acid preservation of
seaweed to maintain biopolymer quality

• Processes for generating low-cost
crude biopolymer fractions, and
tailoring of alginate structure during
extraction from seaweed

• Prototypes of transparent flexible films
based on solution casting, and from
thermoforming.

• Utilization of residual seaweed fibers
for PLA composite materials

• New alginate-cellulose nanofibers for
coating applications

• LCA and end-of-life analyses for
seaweed-based packaging materials
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