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Aalto University

You get curious of the materials
and how they are connected-
to sustainability.

Fibre bow! by Tapani Vuorinen. Photo Eeva Suorlahti
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Did you know that 2/3 of textiles are fossil-based?

Fibers on the world market

From synthetic
polymers
Polyester, Polyamide, Polypropylene,
Polyurethane (Elastan), Acrylic, A
Polytetrafiuorethylene From anorganic

substances
k Carbon, Ceramics, Glass, Metall
Fibers -}

From natural

Protein-based
Wool, Silk, Angora,
Cashmere, Casein,

Cellulose-based
Collagen, Ardein,
Zein etc. / x
Cotton & Wood-based
bast fibers Viscose, Modal, Lyocell,
Cotton, Flax

, Cupro etc.
' Hemp, Jute
‘ \ [ |

Aalto University

Global fiber consumption in 2019
by type of fiber in percent (basis = 106.4 mn tons)

6.7 %
Wood-based
cellulosic fibers
C@
//o %
6\/.
X3
o, 24.6%

9«'. . otton
3
o
o0
w
(0]
Q
-

\ s
o 1.0 % Wool
62.9 % o
Synthetic 4.8%
fibers Other
natural fibers

Source: Lenzing Annual report 2019 www.lenzing.com
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pirjo.kaariainen@aailto.fi

@PirjoKaariainen
aalto.chemarts.fi

Carbon Capturing Images by Aman Asif &Valentina Guccini CHEMARTS 2020
Photo Esa Naukkarinen
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Example: use of textile fibres 1970-2020
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Fig. 1| Growth in global population and textile production by fibre type. Fibre types
include cotton, polyester, non-cotton cellulosics, polyamide and polypropylene, with silk
and wool represented together as ‘other’. Growth in world population is also depicted.

By the 2010s, textile-production growth overtook world-population growth, largely
A ' driven by the rise of cheap manufacturing and fast fashion.
|

L&hde: Niinimdki & al; The environmental price of fast fashion, 2020

Aalto University



FINIX HOME RESEARCH AREAS ACTIVITIES PARTNERS PUBLICATIONS JOINUS

CURRENT TEXTILE PRODUCTION AND CONSUMPTION

COME WITH MAJOR ENVIRONMENTAL AND SOCIETAL BURDEN.

CONSUMES PRODUCES IS RESPONSIBLE FOR ACCOUNTS FOR IS TO BLAME FOR
OF GLOBAL FRESHWATER GLOBAL INDUSTRIAL CO; GLOBAL PESTICIDE USE GLOBAL INDUSTRIAL OF OCEAN-BOUND
ANNUALLY EMISSIONS WASTEWATER EMISSIONS MICROPLASTICS

A! L&hde: finix.aalto.fi

Aalto University



Materials are part of United Nations Sustainable Development Goals

DECENT WORK AND
ECONOMIC GROWTH

L/ 3 CLIMATE / PEACE, JUSTICE PARINERSHIPS
' ACTION AND STRONG FDR THE GOALS SUSTAINABLE

INSTITUTIONS DEVELOPMENT
Y | o B



Technical
materials
Mining/materials

Extraction of
biochemical

feedstock! / \
: ' Leakage (to be minimised)

Al N

Aalto University
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Transforming new and old (renewable) raw materials

Aalto University



PROCESSING OF WOOD BIOMASS

The CHEMARTS

C O O kb O O k. Tapani Vuorinen & Nina Riutta METHYL uué:cm O

The processing of wood biomass into the various materials and products
mentioned in this book.

Wood-based v
mafterials

CELLULOSE
DERIVATIVES

I
|

|

|

|

|

|

|

: @m MECHANICAL PROCESSING
| @ CHEMICAL PROCESSING
|

|

|

|
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FOREST p

RESIDUES 3 2 BIOCHEMICAL PROCESSING
; . CURRENTLY USED FOR ENERGY PRODUCTION
é @ PprODUCT
3 MATERIAL

) INTERMEDIATE

A
|

Aalto University https://shop.aalto.fi/p/1193-the-chemarfs-cookbook/




(Qj) UUSlpuu.ﬁ THE NEW WOOD PROJECT ~ SOLUTIONS  CONTACTUS Q, BBl English v

Agriculture Construction & furnishing Cooking Cosmetics & Hygiene F&B packaging Pharmaceutical packaging Textiles Transport packaging

Avaa https://www.uusipuu.fi/en/ratkaisut/blocomposites/ uudella vililehdells



Innovative wood-based material with structural colour
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Shimmering Wood - Sructural colour from nanocellulose by Noora Yau & Konrad Klockars and Prof. Orlando Rojas’s team at Aalto CHEM

A!

Aalto University

Photo Eeva Suorlahti



Photo Eeva Suorlahti
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Disposable dish from willow bark Natural dyes by Aleksandra Hellberg
by Eveliina Juuri, Sanna-Liisa Jarveld and and Jenny Hyténen, CHEMARTS 2019

Jinze Dou, CHEMARTS 2017

Al

Aalto University



Rediscovering traditional materials

Natural Superpowers
for Futuristic Yarns

Harnessing the Molecular Properties of Wool

i,

& &

Hemp, flax (linen), nettle and Research by Julie-Anne Gandier 2020,

other fraditional textile fibers

A!

Aalto University

Natural indigo for textile dyeing,
Department of Bioproducts and Biosystem:s, Crops4luxury project 2019
Aalto University. Photo Valeria Azovskaya Photo Eeva Suorlahti



Kuvat: Esa Kapila

- ¥ # Pt i

Birch polypore experiments Sonja Dallyn & Linh Tong Algea-based materials Laura Rusanen CHEMARTS Aalfo 2020
Aalto CHEMARTS 2020

A!

Aalto University



Recycling materials (e.g. mechanically, chemically -or with enzymes)

Recycling material and colour with loncell technology
by Eugenia Smirnova & loncell tfeam CHEMARTS 2015

A!

Aalto University

1)

‘In circular economy materials are not
only reused or recycled; they are merely
stored in products, and used again and

Ogoin "~ Prof. Mark Hughes Aalto CHEM

Adidas Futurecraft shoes



Reuse - new luxury?

s 8 @

vintage 708 808 Adhcian ¢

Addan Virtage Women's Booty &

enits whor virtage ADIDAS shorts cotton

vintage ADIDAS ANALS
kA E

5 track & virtage ADIDAS ORIGINALS track &
LA 2] Q"" 'ﬁ.'t hEhE
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Collector Square Q

Advanced Previews  Watches  Jewellery  Bags

Price of second hand Dags Hermes Kelly 32 cm
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= |ONCECLL

_ ioncellfi
Solvent
Cardboard
—_—
Carbon fibers
Textile \
. | products Composite
loncell, new sustainable fechnology fo produce material
o 5 d o 5 y Yarn
high quality textile fibres from wood or cellulosic ﬁ
waste (cotton, cardboard, paper waste) by

Prof. Sixta's feam, in collaboration with Circular processes enabling circular economy
the University of Helsinki.
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‘It was a bedsheet, became my summer pants, and now the material is to be recycled’

s ® -
Fashion 1rgrli)|(l<§)colly sourced #M s mm—n mm—— From textile waste to paddings. Recycling experiments
RECYCLING SYSTEM "LOOOP' HELPS H&M : : : : arci
industial fextiles TRANSFORM UNWANTED GARMENTS by fashion designer Elina Onkinen, Aalto University

INTO NEW FASHION FAVOURITES CHEMARTS 2020. Photo Esa Kapila.

Wo are thriled 1o s00n tomers in Sweden the possibiity to

https://taukodesign.com

A!

Aalto University

fashion favourites with the help
cing systom "Looop. We are

committed to closing the loop on fashion and this machine visualzes to
customars that old textiles hold a value and shouid never go to waste.



Digitalisation and new production technologies

' '-bl :‘ i «‘ Y ‘\. i
HI;"' o .{'. i“ “u .I.““ ) )
Hard and soft hybrid textiles dyed with dyer's Woad PLA and nanocellulose by
by Anna-Mari Leppisaari & Anna van der Lei 2019 Megan McGlynn CHEMARTS 2019
Prof. Tatiana Budtova’s team at Aalto CHEM (Dissolution)
Prof. Kirsi Niinimd&ki's team at Aalto ARTS (Dyer's Woad)

Al

Aalto University
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Passform

Reinventing production technologies: Knitting is additive manufacturing

Al

Aalto University



'Let’s brew for a pullover!’

Microsilk by Bolf Stella Mc Brewed Protein by Spiber

Threads, U.S Cartney Brewed Protein by Spiber
x Bolt
Threads
Source: ‘Understanding ‘Bio’'material Innovations’ report 2020,
A' https://www.biofabricate.co
|

Aalto University



Biofabricating materials with biology (with the help of microbe, yeast or fungi)

Complex structures of microbial cellulose grown by
Prof. Orlando Rojas’s team 2018, Aalto University

A!

Aalto University



'Have you seen this recipe to grow your jacket?’

A bio-design studio has grown the materialin their home - Texfile-like materials from microbial cellulose and Experimental mycelium jacket By Aniela Hoitnik
kitchen for a protective mask made of xylinum. Photo: . . . hﬁ' . / / n ff n / / fff / /
Elizabeth Bridges and Garrett Benisch, Sum Studio. other bio-based materials by Julia Strandman, Aalto ps://nerra.nt/portrolio

University CHEMARTS 2018. Photo Esa Eeva Suorlahti

A!

Aalto University
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Ingvill Fossheim, CHEMARTS 2018

N

dezeen QO Nextstory

Image by Oscar Vinck

Pavilion grown from mycelium acts as pop-up performance space at
Dutch Design Week

000G00

The Growing Pavilion is a temporary events space st constructed
with pancls grows from supported o a limber frame

Designed by set designer and artist Pascal Lebowcyg in collaboration with
» udo Krown Design, the temmporary is made entirely from bio
based materiala



Biocement™ Ak
ongoing
Installation, Building with Nature, 2019;
Designed by Thomas Hill; bioLITH tiles;
Courtesy of bioMASON, Inc.

Ginger Krieg Dosier (American, born

1977), bioMASON (Durham, North
Carolina, USA, founded 2012)

Biocement bricks are made by mixing
sand with nutrients and microorganisms,
The bricks harden in a few days at room
temperature, an ecologically sensitive
solution to the intensive firing and carbon
emissions released in traditional brick
production. The biocement bricks are

in molds in various shapes, textures,

and colors, and perform like traditional

bricks. bioMASON developed the process
h.dmummhmhowmﬂnlhmd
coral grow underwater into hard, durable

organisms.

A!

Aalto University

bioMASON"®

building with natere

Technology

Uses & Impact

About Us

Projects

News & Updates




Designing totally new materials with synthetic biology

f 31 1 I J )/ . J A
/ /| ‘ /
/ | / v AN N7 [
(Wi o2l G Yl A V) 4
20 pm EHT = 150kV Signal A = SE2 Date 8 Nov 2016 ' Asito University
p— WD = 8.7 mm Mag» 489X Time :12:10.55 " Aalto-NMC

L ! NI ITIn A [} 1 / 4 Al r

Prof Markus Linder's research group, Aalto CHEM + VIT Real spider silk, microscopic photo
by Pezhman Mohammadi

A!

Aalto University




'Dyeing with microbi, colours by photosynthesis, glowing dresses — what's next ?’

D R

arl? SR e O :x

Pigments of Microorganisms, Master's thesis on microbial ~ Carbon capturing images (colours by photosynthetis)  Transgenic glowing silk dress.
colours by Eveliina Juuri, Aalto University 2020. by Aman Asif and researcher Valentina Guccini, Fantasma by Another Farm
Photo by Evelina Juuri Aalto CHEMARTS 2020. Photo by Esa Kapila et al. Japan.

Cooper-Hewitt museum
Al

2019, New York
Aalto University



Design(ers) for
a sustainable
material future

Photos Eeva Suorlahti



‘The challenges to our planet are so complex that they cannot be solved by one
discipline. Design is a bridge. It translates scientific ideas and discoveries into real-
world applications.’

- Matilda McQuaid, Curator at Cooper-Hewitt Smithsonian Design Museum, NYC

in the exhibition catalogue: ‘Nature: Collaborations in Design’, 2019

A? Aalto University
]

Multilayered nanocellulose sheet /| Maker Tiina Harkdsalmi, DWoC project 2017, photo Eeva Suorlahti



Design from Finland (2)

White tubes made of microfibrillar
cellulose by Tiina Harké&salmi

& Kim Antin, DWoC project 2017

(not waterproof). Photo Eeva Suorlahti

A!

Aalto University



Changing the perspective

The Living Colour products are made using a dyeing
method that employs no hazardous chemicals, less
water and less energy minimizing the negative
effects on the environment. Designs and designers
benefit by tapping into the glocal supply chain
helping to shape a better world.

\< | STREAMATERIA ! :'

LW S i {x

Design to Fade - PUMA x Streamateria biodesign project explores
sustainable ways of producing and dyeing textiles

Al

Aalto University

Source: streamateria.com



£ :—(j kY 5

e W adnrd 5

3 \‘-“R"‘ﬂ / = 3

A& g o

8

8

. [¢)
Designerly approach: £

Hands-on experiments for
understanding material

behaviour and properties.
(Practice-based design research)
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sok
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Aalto University Material explorations with cellulose by Sara Rueda Mejia CHEMARTS 2017



Impact through speculative & critical design

Julia Lohmann: "Tiedamme liikaa ja teemme liian vdhan"

Julkaistu: 21.1.2020

Maailman talousfoorumin vuosikokouksessa 2020 esilla ollut merilevapaviljonki on valittu ehdolle
Dezeen Awards 2020 -kilpailussa kestavan suunnittelun kategoriassa.

Department of Seeweed by Julia Lohmann

https://www.julialohmann.co.uk
Aalto University
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Team 1 Alexandra Artemenko, Fiona Keil, Kathleen Lindgren, Emma Prost

Team 2 Lu Chen, Radovan Lamac, Diana Lisitsa

Team 3 Solveiga Bucyte, Tuomas Laakkonen, Carlotta Pezzica, Vilhelmiina Skyttd
Team 4 Maria Klata, Jaakko Meyn, Erik Quick, Julia Vila Comas

Team 5 Nina Balashova, Daniel Giacomelli, Matteo Serre, Elina Ludborza

Team 6 Asala Ahmadli, Jihae Kim, Irina Valeeva, Kristin Gschwender

Team 7 Elde Siilbek, liro Térma, Vilis Zuromskis, Kristen Barretto

Team 8 Sonja Norpila (works alone due to her graduation schedule)

Kamilla Grédmer and Viima Leinonen will join some of the teams or form a team of their own. (Kamilla, Vilma,
please contact me by email)

Al

Aalto University



