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CHEMARTS is the long-term collaboration project of the 
School of Chemical Engineering (CHEM) and the School 
of Arts, Design and Architecture (ARTS). These schools 
combined forces in 2011 with the aim of researching 
bio-based materials in innovative ways and creating 
new concepts for their advanced use. The core values of 
CHEMARTS are the sustainable use of natural resources, 
experimental working methods, and the respectful cross-
pollination of design and material research.  

CHEMARTS arranges multidisciplinary study courses and a 
Summer School for degree students, thesis projects, and 
workshops for elementary and high school students. It also 
participates in externally funded research projects

SUMMER SCHOOL 2020

Despite the Covid-19 situation, CHEMARTS Summer 
School 2020 was successfully organised in the spirit of 
multidisciplinary collaboration. All 22 students were free 
to propose their own interests on bio-based materials 
before deep dive into the chosen topics withsupport from 
the tutors and peers. The course resulted in highly diverse 
projects, from utilising various plants as novel cellulose or 
colorsources to experimentation on creative form-giving 
processes.
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From Biowaste to Biowaste Bin

Hanna Arhe
B.A. Design
b
Target of this experimentation project is to invent a material 
that is visually attractive, biodegradable and optimal 
for collecting biowaste at home kitchen. The material is 
VKDSHG�OLNH�FOD\��EXW�LW�LV�ȴUHG�RQO\�LQ������r&�b�ΖW�LV�SRVVLEOH�
WR� DSSO\� GLHUHQW� ELRZDVWH� VRXUFHV� DV� GU\� PDWHULDO�� ΖQ�
room temperature the material is solid and applicable for 
collecting biowaste, or it could be used as a package in 
VWRUHV�RU�PDUNHW�SODFHV�b

As all ingredients are biodegradable, the whole bowl can be 
recycled as biowaste. All the pretty things do not need to 
stay forever with us.

0DWHULDOV��0LFURȴEULOODU�FHOOXORVH��0)&���PLFURFU\VWDOOLQH�FHOOXORVH�
�0&&���PHWK\O�FHOOXORVH��0&���FHOOXORVH�SXOS��SRWDWR�VWDUFK��YDULRXV�
GU\�PDWHULDOV�VXFK�DV�SLQH�EDUN�SRZGHU
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Exploring Nettle

Henna Salminen
B.A. Design
b
Nettle is a common plant in Finland, known for its 
stinging properties and mainly treated as a weed. 
However, nettle has multiple uses: for example, it’s 
leaves are nutritious food and the stem contains 
EHDXWLIXO�ȴEUHV�VXLWDEOH�IRU�WH[WLOH�XVH��1HWWOH�LV�QRW�
commonly cultivated due to quite a modest amount 
RI�DFWXDO�ȴEUH�SHU�SODQW�b

The aim of my nettle experimentations was to 
explore the material properties of nettle further, 
DQG�WR�ȴQG�XVHV� IRU�HYHU\�SDUW�RI� WKH�SODQWȂVWHP��
OHDYHV�DQG�ȴEUH��8VLQJ�HYHU\�SDUW�RI�QHWWOH�H[WHQGV�
its possibilities in textile use. Materials created with 
nettle vary from soft to hard, from using only nettle 
to mixing it with other cellulose-based materials.

0DWHULDOV�� 1HWWOH�� SXOS�� QDQRȴEULOODU� FHOOXORVH� �1)&���
PLFURFU\VWDOOLQH� FHOOXORVH� �0&&��� PHWK\O� FHOOXORVH� �0&���
YLVFRVH�ȴEUHV

98



1110



13

Creatures of Cellulose

Ene Rönkkö
B.A. Design
b
Creatures of Cellulose is an artistic material project that 
started from the exploration and sculpting of the cellulose 
GHULYDWLYHV�� ΖW� UHVXOWV� LQ� IDQWDV\�OLNH� ȴJXULQHV� WKDW� DUH� ERUQ�
from intuitive use of the material. The sculptures are simple 
and playful, fully compostable, and decorated with petals 
DQG�ȵRZHUV��RU�EXLOW�ZLWK�RULJDPL�LQVSLUHG�SDSHU�VWUXFWXUHV��
The sculpting material is viscous pulp-based bio-clay, which 
is adjustable by its consistency. It holds detail, air dries, 
DQG� FRPELQHV� EHDXWLIXOO\�ZLWK� SDSHU�� 7KH� ȴQLVKHG� SLHFH� LV�
wood-like and hard with a papery texture. The clay creates 
possibilities for sustainable, single-use ornaments.

0DWHULDOV�� 3XOS�� FDUER[\PHWK\O� FHOOXORVH� �&0&��� QDQRȴEULOODU�
FHOOXORVH��1)&���VWDUFK

12
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PALO
Lampshade from Willow Bark Fibres

Edith Kankkunen
B.A. Design
b
Palo project is inspired by the beautiful colour and 
FRQVLVWHQF\�RI�ZLOORZ�EDUN�ȴEUHV��:LOORZ�LV�D�IDVW���JURZLQJ�
WUHH�ZLWK�JUHDW�SURSHUWLHV�DQG�SOHQW\�RI�SRWHQWLDO�IRU�GLHUHQW�
NLQGV�RI�XVHV��EXW�LW�LV�VWLOO�D�SRRUO\�XWLOL]HG�PDWHULDO�b�:LOORZ�
EDUN� ȴEUHV� WRJHWKHU�ZLWK� FHOOXORVH� GHULYDWLYHV� UHVXOWHG� LQ�
VRIW�DQG�OHDWKHU�OLNH�WH[WXUHV�DV�ZHOO�DV�VWLHU�PDWHULDOV�b

7KH�RXWFRPH�RI�WKH�SURMHFW�LV�D�FROOHFWLRQ�RI�GLHUHQW�ZLOORZ�
EDUN�ȴEHU�VKHHWV�DQG�D�ODPS�VKDGH�PDGH�IURP�ZLOORZ�EDUN�
ȴEUHV� DQG�PHWK\O� FHOOXORVH�� 7KH�ȴQH� FRORXU� RI� WKH�ZLOORZ�
EDUN�ȴEUHV� WRJHWKHU�ZLWK� WKH� VKLQH� IURP�PHWK\O� FHOOXORVH�
created a thin, partly translucent lamp shade.

0DWHULDOV��:LOORZ�EDUN�ȴEUHV��PHWK\O�FHOOXORVH��0&���QDQRȴEULOODU�
FHOOXORVH��1)&���PLFURȴEULOODU�FHOOXORVH��0)&���JO\FHURO
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Experiments for Nonwoven Textiles

Auri Lukkarinen    Petra Lehtinen
%�$��)DVKLRQ� � ���%�$��)DVKLRQ
b
Our project researches ways to reuse unwanted textiles by 
combining them with bio-based materials. One of the big 
challenges of the textile recycling systems is the recycling 
RI� PDWHULDO� EOHQGV�� :KLOH� ZDLWLQJ� IRU� WKH� WHFKQRORJ\� WR�
do so, we wanted to embrace the great qualities of these 
fabrics consisting of various materials without the need 
WR�VHSDUDWH� WKH�ȴEUHV�FKHPLFDOO\��7KH�DLP�ZDV� WR�DFKLHYH�
textile-like materials with qualities such as drapiness and 
VWURQJ�VWUXFWXUH�b

:H�JULQGHG�XVHG� IDEULFV� DQG� OHIWRYHUV� WR� FUHDWH� WH[WXUHV��
DQG� XVHG� UHF\FOHG� \DUQV� DV� UHLQIRUFLQJ� ȴODPHQWV��
These materials could be used as alternative textiles in 
experimental fashion design or in other creative purposes 
VXFK�DV�LQ�FRQWHPSRUDU\�DUW�SLHFHV�b

0DWHULDOV�� 1DQRȴEULOODU� FHOOXORVH� �1)&��� PHWK\O� FHOOXORVH� �0&���
JO\FHURO��JULQGHG�IDEULFV��\DUQV
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Cellulose Felt

Elina Onkinen
0�$��)DVKLRQ��&ORWKLQJ�DQG�7H[WLOH�'HVLJQ
b
It is estimated that less than one percent of all clothing 
is recycled back into clothing. The idea of this project 
ZDV� WR� WHVW� GLHUHQW� SRVVLELOLWLHV� RI� UHF\FOLQJ� WH[WLOH�
waste, with a simple, yet sustainable production 
method: foam-forming. The aim was to produce a 
collection of biodegradable and recyclable fabric 
samples suitable for garment making.

Foam-forming is a fast way to produce materials 
WKDW� DUH� OLJKW� DQG� DRUGDEOH�� HQDEOLQJ� ]HUR�ZDVWH�
production. It also enables a creation of soft and bulky 
PDWHULDOV��DGGLQJ�RSWLRQV�WR�WKH�SRVVLEOH�DSSOLFDWLRQV�b

Another objective was to test the properties of methyl 
cellulose (MC) in textile and clothing context. By using 
MC as a binder, it is possible to create materials that 
either dissolve in water in low temperatures or can be 
ZDVKHG�LQ�KLJKHU�WHPSHUDWXUHV�b

0DWHULDOV�� &RWWRQ� ȴEUHV�� YLVFRVH� ȴEUHV�� SLQH� SXOS�� PHWK\O�
FHOOXORVH��0&���VRGLXP�GRGHF\O�VXOSKDWH��6'6�
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M5-5;6@3:65F3Q65;1=3B@

N=0783W.1AA;1913 333E911.3I.-F0191
!"#"$%&'()*$ $ $$$!"#"$%&'()*
b
7KH�SURMHFW�&RORXUV� IURP�$URXQG�8V�ZDV� LQLWLDWHG�E\� WZR�
WH[WLOH� GHVLJQHUV� ZKR� ZDQWHG� WR� ȴQG� RXW� ZKDW� FRORXUV�
G&'$ M3$ I("'B$ I*(-$ '&#"*3O$ U(--3*G.&2$ #3J#.23$ B835$ &*3$
58'#=3#.G$&'B$(I#3'$G('#&.'$=&*-I"2$G=3-.G&25L$&'B$'&#"*&2$
G\HV�FRXOG�RHU�DQ�DOWHUQDWLYH�b

4=.5$ K*(;3G#$ .5$ &'$ 3JK3*.-3'#$ N.#=$ '&#"*&2$ G(2("*5$ I*(-$
HYHU\WKLQJ�DURXQG�XV��VXFK�DV�ȵRZHUV��WUHHV��URRWV�DQG�IRRG�
ZDVWH��7KH�LQWULJXLQJ�SURFHVV�RI�ȴQGLQJ�RXW�ZKDW�FRORXU�D�
K2&'#$G&'$,.13$.5$&2N&85$3JG.#.',$&'B$5"*K*.5.',L$&5$#=3$*35"2#5$
RIWHQ�GLHU�IURP�ZKDW�ZDV�H[SHFWHG�Ȃ�D�ȵRZHU�FDQ�EH�RQH�
FRORXU�EXW�WKH�G\H�IURP�LW�FRPSOHWHO\�VRPHWKLQJ�HOVH��:LWK�
GLHUHQW�PRUGDQWV�DQG�PRGLȴHUV�VHYHUDO�EHDXWLIXO�VKDGHV�
(I$G(2("*$G&'$M3$(M#&.'3B$I*(-$#=3$5&-3$K2&'#O

0DWHULDOV�� <DUQV�� DOXP�� SRWDVVLXP� ELWDUWUDWH�� IHUURXV� VXOIDWH��
EDNLQJ�VRGD��YLQHJDU

&(&"
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Flowercycling     
From Flower Waste to Sustainable Florist Supplies

Bingdie Huang     Irene Purasachit
0�$��&RQWHPSRUDU\�'HVLJQ� 0�$��&RQWHPSRUDU\�'HVLJQ
b
:KLOH�ȵRZHUV�DUH�EHDXWLIXO��WKH\�KDYH�DQ�LQFUHGLEO\�VKRUW�
lifetime. After months of nurturing and travelling across 
WKH�ZRUOG��FXW�ȵRZHUV�ZLWK�DQ\�VKHHU�LPSHUIHFWLRQ�ZLOO�EH�
WKURZQ�DZD\�HYHQ�EHIRUH� UHDFKLQJ�RXU�KDQGV��:LWK� WKH�
heart of sustainability, Flowercycling addresses the issue 
E\� WXUQLQJ� GLVFDUGHG� ȵRZHUV� LQWR� SXOS� DQG� SLJPHQWV��
ZKLFK�DUH�WKHQ�XVHG�IRU�PDNLQJ�SDSHU��ȵRZHU�OHDWKHU�DQG�
ȴEUH�EULFNV��$V�ZH�DLP�WR�FLUFXODWH� WKH�ZDVWH�ZLWKLQ� WKH�
industry, the sample applications are directed towards 
D�PRUH�VXVWDLQDEOH�DOWHUQDWLYH�IRU�ȵRULVW�VXSSOLHV��3DSHU�
DQG�ȵRZHU�OHDWKHU�FDQ�EH�PDGH�LQWR�ERXTXHW�DFFHVVRULHV�
ZKLOH�ȴEUH�EULFN�KDV�WKH�SRWHQWLDO�WR�IXUWKHU�GHYHORS�LQWR�
D�VXEVWLWXWLRQ�IRU�ȵRUDO�IRDP�

ΖULV�DQG�URVH�DUH�XVHG�DV�WKH�EHQFKPDUNV�IRU�ȵRZHUV�ZLWK�
a soft and a hard stem.

Flowercycling has been done in collaboration with 
FloweRescue ry.

0DWHULDOV��:UDSSLQJ�SDSHU��ȵRZHU�ȴEUHV� �LULV�ȴEUH�� URVH�ȴEUH���
FRRNLQJ�RLO��FDUQDXED�ZD[���)LEUH�%ULFN��ȵRZHU�ȴEUHV��LULV�ȴEUH��
URVH�ȴEUH���FDOFLXP�K\GUR[LGH��&D�2+������)ORZHU�/HDWKHU��ȵRZHU�
SHWDO� SRZGHUV�� FRUQ� VWDUFK�� YLQHJDU�� PLFUR� ȴEULOODU� FHOOXORVH�
�0)&���JO\FHULQH��SXOS

32
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Piceaney
Coatings from Picea Abies

Jasmin Hiekkamies
%�$��/DQGVFDSH�DUFKLWHFWXUH
b
This experimentation concentrates on making 
a coating for natural materials from bio-based 
materials. The main ingredient in this project is found 
in our forests, from below Picea Abies bark. This 
VSUXFH�LQQHU�EDUN�KDV�89�SURWHFWLRQ�DQG�DQWLEDFWHULDO�
properties in compounds called stilbenes. By 
extracting stilbenes with water and ethanol, you 
get warm-toned brown liquid. Combining extract 
with cellulose-based materials such high viscosity 
methylcellulose (MC) and cellulose diacetate (CDA), 
it produces a honey-like gel that can be applied on 
WRS� RI� GLHUHQW� VXUIDFHV�� $IWHU� DLU�GU\LQJ� LW� LV� VWLOO�
transparent with a hint of warm-tone, and it stays 
there without tearing itself apart from the surface. 
The coating is smooth and semi-waterproof.

0DWHULDOV�� 6SUXFH� LQQHU� EDUN�� ZDWHU�� HWKDQRO��
PHWK\OFHOOXORVH� �0&��� FDUER[\PHWK\O� FHOOXORVH� �&0&���
DFHWRQH��FHOOXORVH�GLDFHWDWH��&'$�

36
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Carbon Capturing Images    
  
$PDQ�$VLIbbbb
0�$��&UHDWLYH�6XVWDLQDELOLW\

In collaboration with researcher Valentina Guccini
'HSDUWPHQW�RI�%LRSURGXFWV�DQG�%LRV\VWHPV
b
As the world becomes aware of the implications of the 
rising global temperatures there is a need for alternative 
solutions and inspiring visions for the future. Carbon 
Capturing Images explores the potential of Synechocystis 
(Cynobacteria) embedded in bio-based materials to create 
living images. These prokaryotic microorganism capture 
C02 by performing oxygenic photosynthesis. The living 
images were created by the microorganism growth within 
the nanocellulose and alginates matrixes. The images were 
also integrated in materials, for example in ornamental 
structures, lamps or earrings, in which they evolved with 
time as the microorganism were still able to grow and 
capture CO2. 
 
The living element can change the way we relate to the 
materials we use. The lifespan of these products rely on 
how they are taken care of. Apart from the artistic and 
material experimentation the project can also be seen as 
a way to visualize and speculate what this kind of living 
material can look like beyond the lab setting and in our 
daily environments. It can spark debate about what kind of 
alternative futures we would like to have. Can you imagine 
a world where the posters on your wall and the jewelry 
that you wear could capture carbon and produce oxygen?

0DWHULDOV�� 1DQRȴEULOODU� FHOOXORVH� �1)&��� 6\QHFKRF\VWLV�
�SURNDU\RWLF� PLFURRUJDQLVP��� %*��� JURZWK� PHGLXP�� VRGLXP�
DOJLQDWH��FDOFLXP�FKORULGHb

4140
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C. Filament

Laura Rusanen
0�$��)DVKLRQ��&ORWKLQJ�DQG�7H[WLOH�GHVLJQ
b
Project C. Filament looks into how we could utilize 
Cladophora glomerata, one of the most common 
ȴODPHQWRXV� DOJDH� LQ� )LQODQG�� )LODPHQWRXV� DOJDH� FDXVH�
excessive richness of nutrients in the Baltic Ocean, one 
RI�WKH�PRVW�SROOXWHG�VHDV�LQ�WKH�ZRUOG�b

&ODGRSKRUDȇV� ȴEUHV� DUH� ZHDN� DV� VXFK�� DQG� WR� FUHDWH�
these samples they have been mixed with nanocellulose 
and cellulose derivatives to give strength to the material. 
The biodegradable mass was then extruded through a 
syringe into the desired shape. This method eliminates 
the traditional yarn spinning and the labor of preparing 
the fabric when it’s extruded directly into the shape of 
a net.

0DWHULDOV�� &ODGRSKRUD� JORPHUDWD�� QDQRȴEULOODU� FHOOXORVH�
�1)&��� FDUER[\PHWK\O� FHOOXORVH� �&0&���PHWK\O� FHOOXORVH� �0&���
DTXHRXV�FDOFLXP�FKORULGH��&D&O���VROXWLRQ
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Playing for the Future

Ruut Launo
B.A. Design
b
At the moment children play with toys that will stay on this planet longer than 
themselves. My aim was to create an experimental material for new kinds 
of toys that spark the imagination, and at the same time educate children 
about the material world. Combining cellulose-based substances with 
potato starch and pulp allowed me to create and sculpt durable 3D shapes. 
These experiments then led into a playful family of unique characters, which 
are wood-based and manufactured from Finnish ingredients. In the future, 
WKH\�FDQ�RHU�D�PRUH�VXVWDLQDEOH�RSWLRQ�IRU�SODVWLF�WR\V�

0DWHULDOV�� 0HWK\O� FHOOXORVH� �0&��� FDUER[\PHWK\O� FHOOXORVH� �&0&��� PLFURFU\VWDOOLQH�
FHOOXORVH��0&&���PLFURȴEULOODU�FHOOXORVH��0)&���SRWDWR�VWDUFK��SXOS��OLJQLQ��HJJVKHOO��
VDQG��FHOOXORVH�GLDFHWDWH��&'$���JO\FHURO��PLQHUDO�FRORUDQWV
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Biodegradable Beauty Masks

Noor Agourram
%�6F��&KHPLFDO�(QJLQHHULQJ
b
The facemask sheets displayed here are not like the ordinary 
ones. These are fully biodegradable and free from any 
potential microplastics, a huge problem in the cosmetic 
ȴHOG� DW� WKH� PRPHQW�� 7KH� IDFHPDVN� VKHHWV� DUH� FRPSRVHG�
of cellulose-based and natural materials infused with active 
ingredients that heal and rejuvenate the skin. Dip the mask 
into water to activate the ingredients and place it onto your 
skin!

As I wanted to showcase a thought-out life cycle of the 
SURGXFW�� Ζ� SURWRW\SHG� D� SDFNDJHb � ZKLFK�� WRR�� LV� ELR�EDVHG��
The adhesive used to hold the packaging together is a thin 
coating of methyl cellulose (MC) instead of a regular synthetic 
glue. This means that the packaging alongside the mask are 
both recyclable and biodegradable.

0DWHULDOV��&HOOXORVH��PHWK\O�FHOOXORVH��0&���QDWXUDO�LQJUHGLHQWV�VXFK�
DV�EHUULHV�DQG�SODQWV
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B7;

U00AA.3I.L5-.0191
%�$��ΔQWHULRU�DUFKLWHFWXUH
b
4=3$ K*(;3G#$ .5$ .'5K.*3B$ M8$ &$ I"*'.#"*3$ B35.,'$ G("*53L$
ZKHUH� WKH� DVVLJQPHQW� ZDV� WR� GHVLJQ� D� ODPS�� 8WX�
H[SORUHV�UHSODFLQJ�SODVWLF�LQ�GLXVHUV�WKDW�DUH�XVHG�LQ�
2&-K5$#($=.B3$#=3$2.,=#$5("*G3$&'B$#($-&/3$2.,=#$5(I#3*O$
4=.5$K*(;3G#$&.-5$#($G*3&#3$M.(TM&53B$K*(#(#8K35$#($M3$
"53B$ .'$ I"#"*3$ 2&-K$B35.,'5O$7&'8$3JK3*.-3'#&#.('5$
K*(B"G3B$ B(-3$ 5=&K3B$ 5&-K235$ &'B$ 5=33#5$ #=&#$ 23#$
#=3$ 2.,=#$ #*(",=$ M3&"#.I"228$ &'B$ ,3#$ #=3.*$ I(,,.'355$
IURP�SRWDWR�ȵRXU�b

4=3$ G(2(*$ G=(.G35$ &*3$ .'5K.*3B$ M8$ N&'#.',$ #($ -&/3$
5(-3#=.',$ G(2(*I"2$N.#=$ M.(TM&53B$-&#3*.&25$ #=&#$ &*3$
(I#3'$K*353'#3B$.'$3&*#=8$#('35O

0DWHULDOV��1DQRȴEULOODU�FHOOXORVH��1)&���SRWDWR�ȵRXU��JO\FHURO
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Tones of The Unwanted

Tessa Dean
0�$��&UHDWLYH�6XVWDLQDELOLW\
b
7RQHV�RI�7KH�8QZDQWHG�LV�D�FRORXU�H[SORUDWLRQ�GHOYLQJ�
into the lost potential of natural resources that we 
deem waste. The project applies manual handcrafting 
methods to create biodegradable artist’s paints that 
live and transform before they expire. The majority of 
the dyes used in the project are cold-extracted from 
WKH� SHWDOV� RI� ZDVWH� ȵRZHUV� SURYLGHG� E\� WKH� SURMHFW�
SDUWQHU�)ORZH5HVFXH�U\�b

In order to increase the locality of the paints, yet 
achieve desirable applicability, gum arabic has been 
substituted with nanocellulose derivatives as the 
binder. An important aim for the project is to encourage 
artists to engage more with basic natural colourant 
SURGXFWLRQ� LQ� RUGHU� WR� SURPRWH� VHOI�VXɝFLHQF\��
UHVRXUFH�HɝFLHQF\�DQG�WDFLW�NQRZOHGJH�b

0DWHULDOV�� 1DWXUDO� G\HV�� K\GUR[\SURS\O� FHOOXORVH� �+3&���
FDUER[\PHWK\O�FHOOXORVH��&0&���JO\FHURO���0D\�DOVR�FRQWDLQ��
ZKLWH� VXJDU� �PL[WXUHV�PDUNHG�%���PLFURFU\VWDOOLQH�FHOOXORVH�
�0&&�
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Hemp Wallpaper

Mira Niittymäki
B.A. Design
b
Hemp is a strong, fast growing and versatile material that 
has been used for papermaking way before trees. In this 
project I wanted to create a naturally beautiful wallpaper 
collection from it. My aim was to use the sidestream 
IURP�)LQQLVK�KHPS�RLO�SURGXFWLRQ��ȴEUHV�WKDW�DUH�OHIW�LQ�
WKH�ȴHOGV�ZKHQ�WKH�VHHGV�DUH�KDUYHVWHG�b

This wallpaper is fully biodegradable and can be cleaned 
by wiping with hot water. It is also easy to use since the 
adhesive is already in the paper so it only needs to be 
sprayed with water in order to apply it. In the future I 
would like to see more hemp used in the paper industry 
WR�HDVH�WKH�SUHVVXUH�R�IURP�RXU�IRUHVWV�b

0DWHULDOV��+HPS�ȴEUHV��VSUXFH�QHHGOHV��PHWK\O�FHOOXORVH��0&���
JO\FHURO��ȵRZHUV��FDOFLXP�K\GUR[LGHb
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Temporal Surfaces

Hilla Ruuska
%�$��&RVWXPH�GHVLJQ
b
&RVWXPH� GHVLJQ� ȴHOG� KDV� D� KXJH� YDULHW\� RI� LPDJLQDWLYH�
VXUIDFH� PDQLSXODWLRQ� PHWKRGV� WR� DFKLHYH� HHFWV� IURP�
IDQWDVWLF� WR� GLVJXVWLQJ�� 8QIRUWXQDWHO\� PRVW� RI� WKHP� UHO\�
on materials that are not only bad for our planet, but also 
PDNH� WKH�ȴQDO� FRVWXPH� LPSRVVLEOH� WR� UHF\FOH�� 7KH�XVH�RI�
such problematic materials for costumes that don’t need to 
last longer than their performance run, or a single scene in 
D�ȴOP��LV�XQVXVWDLQDEOH�DQG�FDOOV�IRU�LPSURYHPHQW��0\�DLP�
with this project is to explore ways in which the lifespan of a 
costume could be optimised for its purpose using cellulose 
derivatives and other bio-based materials to manipulate 
WKH�VXUIDFH�RI�D�IDEULF�LQ�D�ZD\�WKDW�ZRXOG�DOORZ�WKH�HHFW�
to be undone, and the materials could be circulated after 
WKH�XVH�b

0DWHULDOV��0HWK\O� FHOOXORVH� �0&��� FDUER[\PHWK\O� FHOOXORVH� �&0&���
VRGLXP� GRGHF\O� VXOIDWH� �6'6��� JO\FHURO�� SRWDWR� VWDUFK�� YLQHJDU��
EDNLQJ�VRGD��ZDWHU��YDULRXV�RUJDQLF�FRORUDQWV�DQG�PDWHULDOV�IURP�
QDWXUH
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<97;-01.
Q1J09173U9F9=09@3U9=0@J5L969=

I51].3[.--/13 3 333R0183C512
%�$��'HVLJQ� � ���%�6F��&KHPLFDO�(QJLQHHULQJ

F'5K.*3B$ M8$ P.''.5=$ '&#"*3L$ E3#"2.'&$ .5$ &$ -.'.-&228$
B35.,'3B$M&'B&,3$#=&#$.5$&G#.1&#3B$M8$N&#3*O$F#$G('5.5#5$
(I$#=*33$M.(B3,*&B&M23$2&83*5Q$&$N&#3*T*35.5#&'#$G=.#.'$
G(&#.',L$&$5/.'T5&I3$&B=35.13T2&83*L$&'B$&$'('T&B=35.13$
=3&2.',T2&83*O$ 4=3$ K*(B"G#$ .5$ B3*.13B$ I*(-$ '&#"*&2$
.',*3B.3'#5L$ N.#=$ ^X_$ I*(-$ P(-.#(K5.5$ E3#"2.'&L$ #=3$
E.*G=$C(28K(*3O$+22$G=3-.G&2$K*(G355.',$.5$-.'.-.Z3BO

E.*G=$C(28K(*3$=&5$M33'$"53B$.'$#*&B.#.('&2$-3B.G.'3$&22$
&*("'B$#=3$)(*#=3*'$:3-.5K=3*3$I(*$(13*$`\XX$83&*5O$
F'$ *3G3'#$ 83&*5L$ #=3*3$ =&5$ M33'$ &$ ,*(N.',$ .'#3*35#$
ZLWKLQ�WKH�PHGLFDO�DQG�VFLHQWLȴF�FRPPXQLWLHV�WR�WUXO\�
XQGHUVWDQG�WKH�HHFWV�DQG�SRWHQWLDO�DSSOLFDWLRQV�RI�WKLV�
&M"'B&'#$I"',.O$4=3$'(#&M23$K*(K3*#.35$(I$PO$E3#"2.'&$
LQ� PHGLFDO� DSSOLFDWLRQV� LQFOXGH� DQWL�LQȵDPPDWRU\��
&'#.TM&G#3*.&2L$&'#.1.*&2$&'B$&'#.53K#.G$&,3'#5O$E3#"2.'&$
RHUV�D�VLPSOH�VROXWLRQ�WR�KDUQHVV�WKH�IXQJLȇV�QDWXUDO�
B*",$ G(G/#&.2$ &'B$ -(.5#"*3$ &M5(*M.',$ S"&2.#.35$ .'#($
"53$&5$&$-3B.G&2$M&'B&,3O

0DWHULDOV�� )RPLWRSVLV� EHWXOLQD�� PLFURFU\VWDOOLQH� FHOOXORVH�
�0&&��� FDUER[\PHWK\O� FHOOXORVH� �&0&��� JO\FHURO�� VRGLXP�
K\GUR[LGH��1D2+���EDNLQJ�VRGD
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Unwasted Invaders

Niina Hyry
0�$��&RQWHPSRUDU\�'HVLJQ

Some plant species are known as ‘invasive alien 
VSHFLHVȇ�DQG�DOVR�FODVVLȴHG�DV�KDUPIXO��7KH�UHDVRQ�IRU�
this is their aggressive spreading and threat to fragile 
local ecosystems. I wanted to take one of these well-
known unwanted plants, large-leaved lupin (Lupinus 
SRO\SK\OOXV���DQG�WU\�WR�ȴQG�LWV�XVDEOH�IHDWXUHV�b

Ζ�GLYLGHG�WKH�SODQW�LQWR�GLHUHQW�SDUWV�DQG�SHUIRUPHG�
experiments on its materials. Fibres, wooden stem 
parts, natural colors, together with methyl cellulose, 
EHHVZD[��DQG�PRGLȴHG� UHFLSHV� IURP�7KH�&KHPDUWV�
Cookbook were combined for new, experimental 
materials. These unwanted plants, lupins, were used 
IRU�WH[WLOH�G\HV��SDSHU�VKHHWV�DQG�ERZOV�b

0DWHULDOV��3ODQW�SDUWV��VWHP�ȴEUHV��VWHPV��ȵRZHUV��OHDYHV���
PHWK\O�FHOOXORVH��0&���K\GUR[\SURS\O�FHOOXORVH��+3&���SXOS��
EHHVZD[��DOXP��JO\FHURO��JXP�DUDELF��FKDONb
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Shape-shifting Cellulose

Kitty Zheng
%�$��$UFKLWHFWXUH

Shape-shifting Cellulose project explores the inherent 
moisture-reactive properties of cellulose. This project is 
inspired by research on shape-memory polymers, which can 
remember pre-determined shapes by exposure to stimuli 
such as light or heat. Often, deformations caused by water 
in cellulose based prototypes can be a problem. Instead 
of treating water-reactivity as a problem, this project aims 
WR�XVH�WKH�SURSHUW\�DV�DQ�DGYDQWDJH��RHULQJ�D�ELR�EDVHG�
DOWHUQDWLYH�WR�SHWUROHXP�EDVHG�VKDSH�PHPRU\�SRO\PHUV�b

The project consists of various experiments with extruded 
shapes and bilayer sheets, which transform from their 
initial shape as they are exposed to moisture by spraying 
with water or increase in humidity.

0DWHULDOV��3HDQXW�VKHOO��PLFURȴEULOODU�FHOOXORVH��0)&���QDQRȴEULOODU�
FHOOXORVH��1)&���FDUER[\PHWK\O�FHOOXORVH��&0&�
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