
In their new book Radical Matter, FranklinTill presents a snap-
shot of projects and material innovations by the designers at  
the forefront of the making revolution. Experimental, visionary 
and motivated by sustainability and social welfare, these 
designers and their ideas are, perhaps, our best hope for the 
long-term future of our society, our planet and the objects we 
use every day. Radical Matter celebrates the designer and maker 
as an agent of change, reimagining material and process to 
provide the manifesto for a revolution in material innovation.  
In this extended excerpt we explore three radical routes to 
material innovation. 

We are potentially on the brink of a materials revolution that 
could help rebalance our relationship with our planet and 
reshape society for the better. Up to now, we have relied on 
a supply of natural raw materials that we transport to large 
factories and turn into products. We then ship those products 
around the world, where we enjoy them all too briefly and 
discard them when we no longer require them. This model is 
reaching its physical limits. We are running out of raw materials 
and creating enormous quantities of waste. We cannot continue 
to race through our planet’s finite resources; indeed, all the 
evidence suggests that if we continue at our current rate, we’ll 
soon need a second planet. We need a better, smarter, more 
cyclical approach, in contrast to our current linear ‘take, make, 
discard’ relationship with materials – and a new future seems  
to be within our reach. 

While technological innovation is important, it is not the  
whole story. The advances of the future are rooted in the 
achievements of the past. The projects presented here embrace 
a full spectrum of materiality, from craft processes that would  
be recognisable to makers from previous centuries to cutting-
edge bio-tech. While there is everything to gain from looking 
forwards and planning for a better future, there is also much 
to learn from looking backwards – and, indeed, from looking 
sideways and re-evaluating what we already have. 

The projects featured are eclectic but they share a hands-on 
approach that sees designers and makers explore major social 
issues by taking these concerns into their own hands. This 
proactive, can-do attitude encourages us to regain mastery  
over technology and places emphasis on process and resource 
as well as on output. 

Radical Matter is published by Thames & Hudson and is 
available in all good bookshops.

MATERIAL
INNOVATION
All over the world, an emerging generation of  designers 
and makers are rethinking raw materials, repurposing waste, 
and presenting radical solutions to the challenges of  making 
and surviving in the modern world.

FROM LEFT: 
 
THE NEW AGE OF  
TRICHOLOGY  
BY SANNE VISSER 
 
MATERIAL ILLUSIONS  
BY SOPHIE ROWLEY 
 
STRUCTURAL SKIN  
BY JORGE PENADÉS
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We are beginning to use the by-products of living systems 
as materials for design. The quest for sustainability and 
an ecological approach for design models is leading us 
towards a scenario in which biological manufacture replaces 
industrial manufacture and living entities are engineered 
to grow materials and products. Designers and material 
innovators are mimicking the closed-loop, circular systems 
found in the natural world to enable the production of 
biodegradable materials from fungi and bacteria.

LIVING
MATERIALS

FACING PAGE:  
MYCELIUM RUBBER 
 
THIS PAGE: MYCELIUM  
VELVET EXPERIMENTS

From Earth: Mycelium Textiles  
by the Design & Living  
Systems Lab
One of the aims of From Earth: Mycelium 
Textiles is to develop biodegradable, 
compostable textile coatings to replace 
finishing processes derived from oil, instead 
using manipulated mycelium growth. Various 
mycelium are cultured on a variety of materials 
that either harness, support or resist the fungi’s 
growth; these include coffee grounds, agar, 
hemp, sisal, soya bean fibre, raw silk, organic 
cotton and linen. Developments include a 
mycelium lace, where the living material serves 
to reinforce and mend the lace it grows on, 
and a self-patterned mycelium ‘rubber’. The 
latter is as flexible as rubber, and exhibits 
‘floral’ patterns which are not created by 
moulding, but by the mycelium itself, as it 
grows on waste coffee substrate. This is the  
first known example of a self-patterning 
mycelium material.  carolecollet.com
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Zoa bio-fabricated leather  
by Modern Meadow
US based biotech start-up Modern Meadow 
has created a bio-fabricated leather that is 
almost indistinguishable from the real thing. 
The material has the same look, feel and even 
smell as leather procured from animals, but is 
entirely lab-grown. Modern Meadow replicates 
the building blocks of nature using cells that 
are designed and engineered in the lab. To 
make Zoa, bio-engineered yeast cells produce 
collagen, the primary protein that makes up 
skin. In addition to acting as a cruelty-free and 
eco-friendly alternative to traditional leather, 
or to ‘pleather’ in fashion, accessories and in-
teriors, the synthesised substitute could be en-
gineered for alternative applications and pro-
cesses. It could potentially be used as a veneer, 
a sprayable coating or a bonding and joining 
agent, making it possible to replicate natural 
leather’s aesthetic and performance qualities 
for many applications. modernmeadow.com

Grow It Yourself  
by Krown Design
Netherlands-based Krown has pioneered a 
mycelium-based home kit that allows anyone 
to grow their own creation in just a few days, 
for just a few euros. The Grow It Yourself (GIY) 
material arrives in dried form. A combination  
of stabilised mycelium and agricultural waste, 
it is reactivated with water and ready to use 
in four to five days. Using simple moulds, the 
material can be grown into almost any shape. 
When the finished object has been allowed to 
grow for six days or so, then dried out, it is light, 
durable and compostable when it reaches the 
end of its useful life.  krown-design.com

PHOTOGRAPHY BY SARA KINNEY

‘We need a radical transformation of  how we 
manufacture goods and create services around their 
consumption for a fairer, more equitable global 
society – one that is based on ecologically driven 
innovation. Biology has become a design space. 
Living materials will usher in new business models 
and design processes that enable us to better 
manage our resources and waste streams.’ 
 
NATSAI AUDREY CHIEZA, FOUNDER AND DIRECTOR, FABER FUTURES

Faber Futures by  
Natsai Audrey Chieza
Natsai Audrey Chieza is a designer,  
systems thinker and storyteller working at  
the intersection of design and biology.  As  
she explains, ‘biology has become a design 
space’ and, in the case of Faber Futures, 
Chieza aims to establish craft-oriented 
methodologies in biotech. The designer is 
pioneering systems of dyeing and printing 
textiles using pigment produced by living 
bacteria. Proposing the innovation as a 
sustainable alternative to current polluting 
processes, the designer credits biological 
systems with an inherent eco-conscience. 
‘Nature is pretty smart,’ she says. ‘In its 
diversity, we find multitudes of different  
survival strategies that are energy efficient 
and circular. Nothing goes to waste and 
organisms have incredible, creative ways of 
harvesting, storing and distributing energy.’ 
During her recent residency with US-based 
biotech company Ginkgo Bioworks, the 
transdisciplinary designer experimented  
with a range of processes and applications  
to engineer print and pattern for entire 
garments. natsaiaudrey.com

FABER FUTURES X GINKGO 
BIOWORKS, PHOTOGRAPHY  
BY IMMATTERS STUDIO
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Human and animal biological waste is being explored  
as an abundant, sustainable source of exploitable 
material. Designers are challenging the negative 
connotations around shit, hair and dust, pushing the 
boundaries of renewable resources, and even challenging 
our perceptions of beauty. With the world’s population 
expected to exceed nine billion by 2050, shit, hair and 
dust generated by humans and the animals they keep 
are among the few natural resources whose abundance 
is increasing. As the population grows, so does the 
excrement and other biological detritus it generates:  
and this matter has the potential to be harvested, 
processed and exploited.

SHIT 
     HAIR 
           DUST The New Age of Trichology  

by Sanne Visser
Material researcher and designer Sanne  
Visser sees hair as a supremely practical  
design resource and has used it to create  
an array of utilitarian products such as rope, 
bungee cord and netting. The UK, she says, 
generates ‘around 6.5 million kilogrammes 
of human hair waste annually, which mostly 
ends up in landfills.’ Visser gathers hair from 
London hairdressers and makes 2-ply yarn 
from it, helped by professional spinner Diane 
Fisher, who managed to card the hair and 
spin it despite its relatively short lengths. To 
exploit hair’s high tensile strength, Visser asked 
ropemaker and knot specialist Des Pawson 
to make the yarn into rope, which could then 
be fashioned into other items such as netting 
bags. Visser uses Asian hair, as it is stronger 
than either African or Caucasian hair; her 
2-ply ropes have a minimum breaking load of 
32 kilogrammes. Once the rope products have 
reached the end of their useful life, they can  
be composted or recycled.  sannevisser.com
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Mestic
Mestic is the first (and, so far, only) company 
in the world to convert animal manure into 
biotextiles, bioplastic and paper. ‘Mestic is 
all about transforming raw matter into future 
opportunities,’ says Jalila Essaïdi, an artist  
and entrepreneur who works in modern  
technology and is the director of Inspidere,  
the Eindhoven-based biotech company  
behind Mestic. The innovation came about 
when the company was approached by the 
agricultural sector in the Noord-Brabant 
province in the Netherlands to seek a solution 
for surplus cow manure. Dutch farmers are 
having to curtail the amounts of manure 
their farms generate, due to international 
regulations over excess phosphate entering  
the environment; but they don’t want to cut 
back on the number of cows they keep. 

While other biotech innovations have tackled 
the abundance of manure to procure energy, 
or produce fertiliser, Essaïdi focuses on the 
cellulose component of manure, repurposing 
it as usable and versatile plastics, textile and 
paper materials, not only tackling the excess 
excrement, but also providing a sustainable 
source of biomaterials. mestic.eu

‘Design is utterly central to helping solve some of  the really big 
questions we’re looking at here. For millennia, farmers were at  
the heart of  every nation, providing the food we eat. In the future, 
designers could be equally important. If  we consider designers as 
farmers of  material, there is potential, excitement, opportunity.’
 
ZOE LAUGHLIN, COFOUNDER AND DIRECTO,  THE INSTITUTE  
OF MAKING AND THE MATERIALS LIBRARY PROJECT

The Colour of Hair by Fabio 
Hendry and Martijn Rigters
Fabio Hendry and Martijn Rigters have 
developed a way to turn hair into an ink  
that can be used on various metals to create 
decorative surface effects. When the hair 
is applied to a hot surface under carefully 
controlled conditions, keratin, its main  
protein, carbonises instantly, making a 
permanent, durable pattern. The designers 
drew inspiration from both old ceramic 
techniques and contemporary printing 
processes to develop their methods. Using 
locally sourced offcuts from the floors of 
hairdressers, the project aims to reposition  
hair as an abundant and sustainable  
printing medium.  thecolourofhair.com
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Over-consumption of scarce resources is driving 
designers to reclaim materials from waste. As well as 
offering environmental benefits, these innovations signal a 
shift in our relationship with materials, away from a linear 
take-make-discard model to a more cyclical approach 
in which designers harvest alternative raw goods from 
industrial and domestic waste streams and landfill.

TODAY'S
WASTE,
TOMORROW'S 
RAW
MATERIAL

Structural Skin  
by Jorges Penadés
Jorges Penadés recycles leftovers 
and offcuts from the leather industry, 
which discards more than half of the 
animal hides it uses because they are 
not considered good enough to use 
as a primary material. Exploiting the 
strength and beauty of apparently 
worthless leftovers, Penadés binds 
scraps of leather with natural bone 
glue to create a robust material that 
he uses to make furniture. The leather 
is sourced from fashion industry waste 
streams, where imperfect hides as well 
as scraps procured in pattern cutting are 
abundant. This leather is shredded and 
pressed into an iron mould, soaked with 
bone glue, compressed and left to set. 
The glue binder is fully biodegradable, 
making the finished material entirely 
recyclable. The moulded leather forms 
can be reprocessed and remoulded. 
Nothing is lost; everything is reusable. 
 jorgepenades.com
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Material Illusions  
by Sophie Rowley
Material designer and consultant Sophie 
Rowley plays with the perception of materials. 
Regarding waste streams as ‘a future quarry, a 
starting point rather than an end point,’ Rowley 
mines ‘non-virgin materials which already have 
had a life’. Drawing on the aesthetics of natural 
processes, such as the layering of rocks and 
their transformation through erosion, she re- 
engineers ‘hyper-common’ waste materials, 
such as denim, paper, styrofoam or glass to 
produce new designs in which random patterns 
simulate the aesthetic of natural materials 
such as wood or stone, elevating the original 
resource until it is no longer recognisable. 
Rowley’s Bahia Denim material, for instance, is 
creating by layering denim offcuts and bio-resin 
over a mould. Once dried, the surface is carved 
away and sanded down, revealing an intriguing 
marbling – the material takes its name from 
a Brazilian blue marble which it resembles.  
 sophierowley.com

Extract by GF Smith
Taking an unconventional approach,  
designers at paper producer GF Smith have 
created a range of paper that they hope to 
eventually discontinue. With the Extract paper 
range, they aim to combat the vast amounts 
of waste caused by our takeaway coffee 
habit. According to GF Smith, in the UK alone 
around seven million paper cups of coffee are 
consumed every day, and less than one in 400 
is recycled. Infusing paper with plastic to make 
disposable cups durable, once considered a 
smart, problem-solving innovation, has become 
an environmental disaster. To tackle the issue, 
GF Smith has partnered CupCycling™ by James 
Cropper, using innovative technology that 
means around 90% of each cup can converted 
back into paper fibre, to make Extract paper. 
The plastic element of the cup, the remaining 
10%, is also reused, so the process is resolutely 
zero waste. However, GF Smith remains hopeful 
that this intervention itself will one day be 
rendered redundant, stating ‘Ultimately, smart 
design will create a sustainable solution to the 
challenge presented by coffee cups and, if we’re 
successful, we’ll be able to discontinue Extract 
altogether.’  gfsmith.com

PHOTOGRAPHY  
BY GUY ARCHARD
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‘It is no longer feasible for humanity to ignore waste as if  
it is going nowhere. It is essential that we look at innovative  
ways to utilise waste that is otherwise going into the ground.’
 
TONY ATTARD, CHAIRMAN, ALUSID SILICASTONE

RHOMBUS FINGER TABLE, SOFT BAROQUE 
AND ALUSID, FOR READY MADE GO 3, 
PHOTOGRAPHY BY ANSGAR SOLLMANN

SilicaStone by Alusid 
UK-based Alusid’s SilicaStone is a sustainable, 
durable surfacing material. SilicaStone has 
the appearance of natural stone, but is 
made from 100% recycled material, including 
glass from old televisions and repurposed 
porcelain – redundant home electronics are 
an abundant and under-utilised contemporary 
waste stream. Alusid’s ethos of sustainability 
permeates the entire production process, from 
sourcing to ultimate reprocessing. No resin or 
cement is used to bind the material and all 
production waste from cutting and polishing is 
reintroduced to the manufacturing process, so 
nothing ends up in landfill. All Alusid materials 
can be reprocessed at the end of their useful 
life, making them entirely cyclical. alusid.co.uk

A roundup of the key current design 
movements across the lifestyle 
industries and their influence on 
colour, shape and form

Design

Notebook

ENDLESS CHAIR BY 
DIRK VANDER KOOIJ
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