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The fi rst part of the day was  dedicated 
to making bioplastics and edible cut-
lery. The workbenches were set with 
basic work tools like 70% ethanol and 
paper towel for cleaning the work sur-
face, a bottle of water, a spoon, two 
beakers, and one instruction set. In the 
common area, the participants could 
fi nd a range of different tools–two 
single-plate electric cookers, casse-
roles, an electric grinder, digital scales, 
and bowls. For cooking and shaping, 
gloves, silicone and baking sheets, 
coffee fi lters and plastic foil were avail-
able. There were also a range of edible 
materials for cooking–both for edi-
ble cutlery and making of bioplastics. 
These were pizza dough, piecrust mix, 
millet, rice flour, olive oil, gelatine, glyc-
erol, starch, and agar. As additives, food 
dye, orange peel, coffee grinds, dried 
herbs, chilli flakes, chocolate chips, or 
liquorice powder could be used.

Individually or in pairs, people began 
experimenting and engaging with the 
materials and ingredients we prepare. 
They followed our recipes carefully 
and tried out new combinations and 
shapes. Though we introduced this 
workshop as a cutlery creating activi-
ty, some participants used the recipes 
as a base for other products, such as 
threads for weaving or alternative ma-
terials for soft robotics.

Bioplastic collection

Participants during the workshop
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The second part of the workshop was 
a presentation about microplastics by 
Tau Ulv Lenskjold (see references). 
People were then asked to fi nd mi-
croplastics in sand samples they had 
brought with them, or collected locally. 
The venue, SDU BodyBioSoftLab and 
SDU Makerlab, are in Pakhuset–a ren-
ovated freight warehouse that sits, lit-
erally, on Kolding fjord. Seawater could 
thus be collected straight outside.

After a shared lunch at the Design 
School, the third workshop took place 
in theDesign School Kolding textile de-
partment. The aim was to engage with 
new material practices and perspec-
tives from the textile domain. 

The afternoon began with presenta-
tions of sustainable textile experiments 
by Design School students (see refer-
ences) and the workshop manager in 
textiles–Mie Nygaard Thomsen. One of 
the students, Maria Viftrup, presented 
her work with bioplastics. To our sur-
prise, she used the same recipe as we 
did, but with a better outcome. Her ma-
terial was tougher and kept its desired 
shape. To this point, we had explored 
the gelatine-based plastic recipe by 
adding herbs, flavours or food colour-
ing. We did not change the base ingre-
dients’ quantities. Maria advised us to 
reduce the amount of water to reduce 
the wrinkling effect when it dries out. 

While obvious, on reflection, we had not 
thought of doing this. The result in our 
experiments was transformative, as we 
could control our curing process more.

The day ended with a vegetarian din-
ner with food by Design School Kold-
ing served on bamboo plates and in 
our bioplastic hyper-compostable cre-
ations. Some participants used their 
own hand-made edible spoons and 
were eager to eat from the bioplastic 
bowls.

The design of the fi rst instruction sets 
was created in preparation for the 
FOOD+ symposium. We looked at nu-
merous recipes online to understand 
their structure and adapt them to our 
needs. Here, is where our expertise 
also played an important role. As most 
of us had followed online recipes, we 
knew what we choose to do from these 
instructions, and where we choose to 
improvise when cooking.

The fi nal recipes we designed had 
hand-drawn Danish ingredient imag-
es (direct copies of the packages we 
bought from the local stores) to point 
out the availability and accessibility of 
the components needed. 

REFLECTIONS ON THE INSTRUCTION 
SETS USED AT FOOD+ [MATERIAL 
PRACTICES]

The overall design was minimalistic 
and focused on a home-like feeling to 
reduce the impression of complicat-
ed scientifi c experiments some recipes 
might be perceived as. The symposium 
was our chance to test out the sets. Pri-
or to creating them, we asked ourselves 
whether a very detailed description is 
needed or if we could leave a lot more 
freedom to experimenting. The FOOD+ 
workshop unfolded differently than we 
expected regarding the instruction sets.

We gained meaningful insights from 
observing how people interacted with 
the sets, how they negotiated the steps 
and we learned where to make improve-
ments. We noticed that a lot of people 
were still asking us many questions 
when the gelatine or starch plastic was 
cooking and setting. They seemed to 
be uncertain about how the material 
should behave throughout its making 
and  needed reassurance or help if the 
material didn’t behave as they expected.

This was one of the fi rst elements that 
were up for discussion after the work-
shop. By adding details, such as “expect 
it to bubble and foam after some time,” 
we assure people following the instruc-
tions that they are doing the right thing 
and reduce the doubt of their practice. 
What we learned from this experience is 
that it is imperative to use these sets to 
acquaint anyone with some ingredients
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which might seem unusual, such as 
glycerol, sorbitol etc and how they be-
have in this process.

Another improvement idea was the 
use of illustrations of the process as a 
better demonstration of each step, so 
people could easily follow and replicate 
the same experiment by comparing the 
pictures with their own creation.

Instruction sets used ad Food+ Symposium

During the process of cooking the 
cutlery, we also noticed that a hint to-
wards how much material each recipe 
produces would be highly valuable.

All in all, from this experience we had 
the opportunity to test and co-cre-
ate better ways to deliver recipes for 
home-made cutlery and biomaterials 
to encourage a shift in mentality to-

wards a better, more environmental-
ly-friendly behaviour starting from our 
daily practices.
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FIXING BROKEN GLASSWARE

During the fi rst workshop activity one 
of the participants found a broken 
pitcher that had the base detached 
from the body. She later had an idea 
to recreate an ancient art of Kintsu-
gi - repairing pottery with gold. As a 
substitute for the gold binder she used 
gelatine-based bioplastic mixed with 
orange peel to achieve a golden colour. 
The solution was applied with a brush 
to the edges of broken pieces and sta-
bilized with a thread. Instead of using 
gold or glass to seal the pitcher, they 
used a canvas of gelatine-based bio-
plastic mixed with coffee.

4.3 ENGAGING WITH EXISTING
EXPERTISE

Fixing the pitcher

Eventually, the bioplastic hardened, but 
it was diffi cult to determine if the ap-
proach improved on current practise.

In the reflection session with partici-
pants we determined that the recipes 
needed improving as some important 
parameters were missing. We added 
information about physical material 
properties at different stages of prepa-
ration to show what outcome is ex-
pected.

Bioplastic Kintsugi

ENGINEERING WITH BIOPLASTIC

Some participants wanted to hack the 
curing process of bioplastics. They 
connected a power drill to a plastic 
bucket fi lled with uncured solution. 
Once switched on, the drill rotated the 
bucket, creating a centrifuge-alike en-
vironment. The idea was to have the 
material inside cast evenly throughout. 

Engineering with bioplastic
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CHILLI FLAKE GELATINE BOWL 
Food by: Design School Kolding
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5DISCUSSION
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In our current times it seems almost 
impossible to renounce the use of 
plastic. It is still used in such a broad 
range of food related objects, like bot-
tled beverages and disposable cutlery, 
even as packaging for food itself. While 
the situation is changing—bamboo 
and other alternatives are increasingly 
available, our research illustrates the 
dramatic scale of the waste problem 
and how humans have lost control over 
the amounts and types of chemicals 
we are releasing into our environment 
and our food. Current research (Barnes 
et al., 2009) predict increasing pollu-
tion due to escalating annual plastic 
production, if we do not get a grip on 
the problem.

In this project we approached three 
different topics:

1. Microplastic collection and fi ltering

2. Hyper compostable bioplastics

3. Baked edible cutlery

We made our fi ndings accessible in 
form of clear instruction sets with ma-
terial samples and use cases. The fi lter 
system as well our edible and com-
postable products can be produced by 
anyone using DIY methods and store-
bought materials to contribute to a 
plastic free and eco-sensitive future.

We began by reproducing online reci-
pes, trying to understand how the ma-
terial properties adapt to changes in 
the instructions. Through several iter-
ations the recipes were improved and 
tuned to various desired outcomes like 
hard plastic, rubber and plastic foil. 
While working out the gelatine plastic 
recipe we changed the ingredients from 
approx. 80% water / glycerol solution 
and 20% gelatine to a 50/50 relation to 
reduce shrinkage and create hard plas-
tic objects that keep shape while cast-
ing. Similar changes were made to the 
other recipes, to achieve a better out-
come, or give much-needed informa-
tion to the DIY bioplastic novice.

To produce tableware, it seemed to be 
a necessity to create waterproof mate-
rials, contrary to the natural properties 
of galantine or starch-based bioplas-
tics. Our material tests showed that 
our products slowly but steadily dis-
solve when used, for instance, for hot 
soup. Not so much that the tableware 
disappears before fi nishing the food, 
but the slimy layer that accrues was 
not pleasant. Indeed it was positively 
creepy. Material experiments demon-
strated that our plastics are suitable to 
contain organic granulates like orange 
peel or coffee grounds. 
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Then we started incorporating herbs 
and spices that would release flavours 
to a meal through the dissolving pro-
cess. Making use of this effect opened 
new opportunities, designing towards 
playful gastronomy (Altarriba Bertran 
and Wilde, 2018).

The outcomes of our experiments, en-
gaging with different dough recipes for 
tableware and ways of sculpting them, 
are also contributing to this fi eld. Cur-
rent research shows that texture and 
material properties of tableware have 
a strong influence on the gustatory 
experience (Spence et al., 2012). We 
strongly believe that the outcomes of 
our research can challenge percep-
tions towards cutlery and the way peo-
ple engage with it, and open new ways 
of thinking towards eco-friendly alter-
natives in gastronomy.

Further, the cutlery design played an 
important role in this project. The rec-
reation of conventional spoons, forks 
and knifes caused problems due to lim-
itations with DIY casting methods and 
the structural strength of the resulting 
items. To cope with this issue, we fo-
cussed on shapes that can be created 
simply and still meet the functional re-
quirements of tableware.

Our understanding thus shifted from 
how cutlery must look like historical-
ly or according to modern designs, to 
what cutlery needs to do and possible 
alternative looks, that achieve greater 
functionality.

During this project we had the oppor-
tunity to organise two bioplastic work-
shops. One at SDU´s 50th Anniversary 
event. The other at the FOOD+ Nordic 
Baltic Biomedia Network Symposium. 
These were fantastic opportunities to 
test our instruction sets and test if our 
methods were applicable for non-biol-
ogists. These co-design sessions were 
not only valuable in terms of exploring 
new possibilities and use cases for the 
plastics, they also helped informing 
our instruction sets, with new insights 
drawn from concerns or complications 
during the workshops. An important 
step in creating clear and comprehen-
sible instruction sets for instance, was 
to include the reaction of the material. 

Even though people could apply all 
steps from the fi rst set of instructions, 
there was confusion and uncertain-
ty regarding amounts, shrinkage and 
moulding methods. All of these issues 
were addressed with more detailed in-
struction sets.
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