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My background: 
Textile industry 
Design + Management 
Entrepreneurship 

	

My heart: 
Nature 
Creativity 
Explorations 

Pirjo Kääriäinen  
Professor of practice, Design driven fibre innovation 
ARTS Design + CHEM Bio2 

My passion: 
Materials research 
Design + Science 
Interdisciplinarity 
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CHEMARTS is a strategic collaboration in education and research between the  
School of Arts, Architecture and Design and the School of Chemical Engineering. 
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The aim of CHEMARTS is to inspire designers and material researchers to explore  
bio-based materials for innovative applications and for more sustainable 
material future. 
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Today’s	topics:	
 
	
1)  Bio-based materials  

2)  About new production technologies  

3)  Designers in material research 
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Wood dust + nanocellulose by Heidi Turunen, DWoC 2017 



Biomaterials? Bio-based materials? 
	



1. Bio-based materials  
	

www.CelluloseFromFinland.fi	

	



75% of Finland is covered by forests 
60% more wood than 100 years ago 
 

Richness of the Finnish nature  
How to combine ecological values,  
nature experiences and economical  
aspects in a sustainable way? 
 
 
 
 



SOURCE:	Finnish	Customs	14.2.2018	9	

Finland's	top	export	products	2017		
Paper and paperboard 
6,9 bill. EUR 1.	 Wood pulp 

2,0 bill. EUR 5.	 Softwood sawnwood  
1,9 bill. EUR 6.	

2.  Diesel fuel 
4,5 bill. EUR 

3.  Stainless steel 
2,7 bill. EUR 

8.  Electric 
generators and 
motors 
        1,4 bill. EUR 

4.  Motor vehicles for 
personal transport 
2,4 bill. EUR 

7 Ships and boats 
1,5 bill. EUR 

10. Special machinery 
1,1 bill. EUR 

9. Earth movers and 
excavators and other 
similar machinery 
1,2 bill. EUR 



?	

 
What about design products? Sustainable fashion? Cosmetics? 



Transforming 
Reinventing 
Recycling 
Growing 
Designing 
	
	

Concepts for 
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Pathways towards sustainable materials 

Modified	from:	Niinimäki,	Salolainen,	Kääriäinen	(2018)	Opening	up	New	Tex-le	Futures	through	Collabora-ve	Rethinking	and	Remaking	



Designing Cellulose for the Future 
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Design Driven Value Chains in the World of Cellulose (DWoC) is an 
interdisciplinary materials research project 2013-2018, funded by  
Tekes (Now Business Finland) www.CelluloseFromFinland.fi 

	Example: Transforming 



Tempo-oxidized nanocellulose by Nina Riutta, CHEMARTS 2017 
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 Example: Transforming wood to nanocellulose 



Replacing plastics with nano/microcellulose? Maker Tiina Härkäsalmi 2016, DWoC 
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Light-weight nanocellulose stool 
by Tiina Härkäsalmi, DWoC 2017  

Fireretardant nanocellulose coating  
for wood by Heidi Turunen & VTT 
DWoC 2017 
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	Example: Transforming natural materials into textiles 

Ioncell, new sustainable technology to produce high  
quality textile fibres from wood or cellulosic waste  
by Prof. Sixta’s team (with the University of Helsinki)	

Non toxic, waterproof textile finishing  
by Prof. Österberg’s research team 
	

Design	Ma-lda	Tuure,	photo	Valeria	Azovskaya	Design	Anna-Mari	Leppisaari,	photo	Eeva	Suorlah-	



94	million	tons		2017:	105	million	tons	

Source:	Lenzing	annual	reports	2015,	2017	

2017:	24.1%	

2017:	6.2%	

2017:	64.2%	

2017:	1.1%	

2017:	4.4%	



 
In addition to Ioncell, several other technologies 
using cellulosic raw materials for textile fibre 
production are currently developed in Finland: 
carbamate technology by Infinited Fibre, BioCelSol 
by VTT, and another project using ionic liquids by 
MetsäFibre. 
 
Spinnova is developing different kind of process for 
textile fibres without dissolving the pulp. 
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 Example: Reinventing natural materials 

Willow bark CHEMARTS 2017  



Willow bark dish by Eveliina Juuri & Sanna-Liisa Järvelä CHEMARTS 2017  
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 Example: Reinventing natural materials 





Recycling: 
Raw materials  
for the future 

 



Example: Recycling for textile materials  
 

Recycling and upcycling waste materials (textile waste, paper, cardboard)  
by Ioncell process by Prof. Sixta’s research team 
	

Design	Marjaana	TanWu,	DWoC	project	2017,	photo	Eeva	Suorlah-	Design	Ioncell	team	2018,	photo	Mikko	Raskinen	



Carbon fibers

Spinning

Fibers

Composite
material

Yarn

Textile
products

Cardboard

Solvent Recycled
fabric

Pulp

Dissolution

Circular process enabling circular economy 
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Growing of materials 



Microbial cellulose and nanocellulose 
based textile experiments 
Julia Strandman, CHEMARTS 2018  

Growing of materials 



Growing of materials 

hIp://www.fungal-futures.com/	
MycoTEX-Mycelium-TexRle	
By	Aniela	Hoitnik	



   Designing materials with biotechnologies 

New Silk - Bio-based production of silk-like materials, research project inspired  
by spider silk  by Prof. Linder’s research team 

Real	spider	silk,	microscopic	photo	by	Pezhman	Mohammadi	



 
Foam forming VTT 2017 
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2) About new production technologies  
	



Foam formed, acoustic panels from 
wood pulp by Tiina Härkäsalmi + VTT  
DWoC 2017 

Photo  Eeva Suorlahti 

Prototype for biodegradable shoes 
by Saara Kinnunen HAMK + VTT 
DWoC 2017  

Photo  Eeva Suorlahti 

Foam forming  saves water 



By Tiina Härkäsalmi DWoC + Lumir Oy 2017 
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Spraying with pulp and nanocellulose 



Continuum Fashion 2015 

digital grotesque 2017  
by  hansmeyer / dillenburger 

3D printing: New technology, new visual language 

3D prints for Black Panther  
by Julia Koerner 



Carole Collet 

Grow your  
products? 

Fungi jewelry by Manuel Arias Barrantes & VTT, 2017 
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Fashion designer Suzanne Lee 
Biocouture 2014  



Growing complex strutures with microbe 

Prof. Orlando Rojas’s team 2018 Chemical Engineering at Aalto University 



CellPod by Niko Räty 2017 in collaboration with VTT for food production 



3) Designers in material research 



 
•  Design process includes an integrative  
     and holistic approach 
 
•  Design process provides methods for co-

creation, quick prototyping and testing 

•  Designers are often future-oriented  

•  Designers can communicate even non-
existing things and speculate with future 
through visualisation and prototyping 

 
     >supports very slow material development 
      processes by making them understandable 
 New Biomateriality Lab  2017, photo Eeva Suorlahti 

Why Design with Material Research?   
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Nano/microcellulose structures by Tiina Härkäsalmi 2017, DWoC 

Design / Designers can provide new approaches for 
technology development and ideas for material 
applications (BtoB, BtoC) 



3D printed cellulose objects, DWoC 2017 by Ville Klar, Anastasia Ivanova, Pyry Kärki  + VTT 

How to control material (cellulose) shrinkage? 
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3D textiles DWoC 2017 by Ilona Damski, Ville Klar / Aalto University + VTT 

How to benefit from material (cellulose) shrinkage? 
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Foam formed heating panel made of cellulose and carbon fibres, DWoC 2017 
Designer Anastasia Ivanova 
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Design (+designers) can enhance and speed up 
material development through iterative hands-on 
prototyping 
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Design is a great tool for 
communication 



  
 

 
In DWoC design researchers were 
 
AGENT OF CHANGE: Embedding design, architecture and design thinking 
in traditional pulp and paper business  
 
CATALYZER: Generating new design driven activities and ideas 
  
DESIGNER: Exploiting the methods of explorative prototyping and concept 
development – always considering the user (BtoB, BtoC) 
 
TREND FORECASTER & VISUALIZER: Exploring, documenting and visualizing 
scenarios of how materials could be used 
 
CURATOR & COMMUNICATOR: Disseminating the project findings and results 

FACILITATOR: Engaging and inspiring student society   

 
 

	 	 	 	 	 	 	 	 	 	 	 		
	 	 	 	 	 	 	 	 	 	 	 		

	
	
	
	
	
	

	 	 	 	 	 	 	 	 	 	 	 	 	 		



CollaboraRon!	
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‘What becomes of the design process when working  
with living materials? 
If we can turn a yeast into a living  factory, what 
language will designers need to learn?  
What are the ethical implications of biofabrication?’  
                  Carole Collet 



Experimenting 
with waste:  
Dog hair 
Cat tail (plant) 
Chicken feathers 
Saw dust 
Nanocellulose 
Potatoes 
Starch 
Coffee grains 
…what else? 
 
Photos Eeva Suorlahti  
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chemarts.aalto.fi	
facebook.com/chemarts.aalto	
Instagram:	aaltochemarts	
 
 
 
 

Thank you! 
 
Courses: 
Design Meets Biomaterials 
CHEMARTS Summer School 
UWAS Diving into Fashion Technologies 
Bio Materiality (partly) 


