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Dear Mr. Werth,							
We hereby submit “Fabrication and design of wood based recyclable high-performance composites”, by Marion Frey, Meri Zirkelbach, Clemens Dransfeld, Eric Faude, Etienne Trachsel, Mikael Hannus, Ingo Burgert and Tobias Keplinger, for consideration as a Video Publication to Jove. 
Natural fibers are increasingly considered as reinforcement of composites because of their recyclability and low energy consumption for production combined with high specific stiffness and strength. However, certain disadvantages such as poor fiber-matrix adhesion or variability in mechanical properties of fibers still have to be addressed in order to use natural fibers as a reliable replacement in structural applications. Recent progress in delignification of bulk wood, while retaining its structural hierarchy (Song et al. (2018) Nature; Frey at al. (2018) Applied Materials and Interfaces), represent an alternative top-down approach to obtain load-bearing cellulose scaffolds. After densification, these scaffolds possess superior mechanical properties to natural fiber reinforced composites such as flax- or sisal-fiber reinforced polymers and represent a promising alternative approach for the development of sustainable bio-based materials. 
The manufacturing of the novel high-performance wood-based material is conducted in two subsequent steps, delignification and densification, but the shaping into 3D parts is rather challenging until now. Formability prerequisites free water in between cells. But in this state, delignified wood can be hardly densified with standard processing techniques. Water in between fibers creates a counter pressure, which leads to reduced densification, cracks and distortions in the fiber alignment. 
In this manuscript, we demonstrate our novel open-molding process to manufacture cellulose composites based on wood in a scalable way by vacuum forming in open-molds and compare this method to standard densification in closed molds. Our new approach allows to combine densification and shaping in a one-step process and will facilitate new design strategies for manifold application areas as automotive industry or aviation. This research should appeal to the broad readership of Jove and specialists alike and is thus appropriate for publication here. We thank you for your consideration of this manuscript.

We hope that you find this work interesting for Jove and look forward to hearing from you. 
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Marion Frey and Tobias Keplinger, on behalf of the authors
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