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Paints and color coatings significantly 
contribute to pollution by microplastics in 
our environment. In cooperation with the 
Faculty of Chemical and Food Technology 
STU in Bratislava, the doctoral research 
by Soňa Otiepková addresses the specific 
problem of bioplastics surface coloring. While 
bioplastics’ main advantage is degradability, 
most paints and coatings are designed to  
last much longer than the product. 

To develop a biodegradable color palette, 
Otiepková experimented with samples 
of Nuatan, a bioplastic developed by the 
crafting plastics! studio. The resulting 
formula contains binder resin based on 
soybean oil and mineral pigments. The final 
color palette is suitable for bioplastic surface 
coloring, and it was carefully designed to 
meet the requirements of commercial  
design projects utilizing bioplastics. 

Soňa Otiepková’s doctoral research project 
aims to map, document, and classify emerg-
ing approaches to color in product and ma-
terial design from the perspective of circular 
design. Otiepková spotlights the long-over-
looked problem: the contribution of paint to 
global plastic leakage. research organization 
EA - Earth Action, in their 2021 report Plastic 
Paints the Environment, claimed that particles 
of paint account for more than half (58%) of 
all the microplastics that end up in the world’s 
oceans and waterways every year (Paruta et 
al. 2021, 14). The main research question was 
therefore framed as follows: 

“The majority of current progressive ap-
proaches to design creation and research is set 
in an ecological framework, considering their 
impact on the environment. The question is not 
whether color is present in this process, but 
rather where it stands, whether it can help it, 
and how much it affects it” (Otiepková, 2021).

The prevailing use of synthetic and chemically 
enhanced colors makes products hard to recy-
cle, and as Otiepková aptly points out, “the col-
or today is designed to last much longer than 
the product itself.”
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in one of her published research papers (2021), 
Otiepková identifies three problem areas in the 
relationship between color and design:

 “research gap” - arguing that the poten-
tial of color in the context of sustainability 
is not being researched sufficiently and the 
topic is being overlooked,

 “color manufacturers” - Otiepková points 
to the distortion of the perception of col-
ors by manufacturers in order to maximize 
profits, be it, e.g., the gender color coding 
(blue vs. pink) or the pressure to achieve 
unnatural long-lasting colors that will  
not fade, 

 and so-called “color relativity,” with which 
Otiepková refers to “the flatness of the 
color industry,” described at the example of 
the concept of branded corporate colors, 
strictly avoiding any changes in the shade 
when used for promotional products.

in her mapping of the sustainable approaches 
to color in design, the author classifies four 
contemporary trends:

1. sustainable (progressive) coloring  
approach, 

2. coloring of recycled materials, 
3. coloring of bio-based materials,
4. reusing products through new color  

coating solutions. (Otiepková, 2021)

in the practical part of her research, Otie-
pková focuses on coloring bio-based materials 
by collaborating with a Slovak design studio 
crafting plastics! (www.craftingplastics.com), 
known for their long-term experimentation 
with bioplastic materials and their own cer-
tified biodegradable material blend Nuatan 
(www.nuatan.com). The main objective of the 

cooperation with the studio within Otiepková’s 
doctoral research project is to expand the 
possibilities of using bioplastic materials in 
durable products through color. in cooperation 
with the Faculty of Chemical and Food Tech-
nology STU, the specific problem of the sur-
face coloring of bioplastics is solved through 
experimental research: examining various cre-
ative methods of surface coloring with the use 
of natural pigments, dyes, and binders.

Through experiments and durability tests, 
Otiepková developed a formula containing 
binder resin based on soybean oil, which she 
has successfully used on bioplastic surfac-
es. The formula was used in a creative work-
shop with design students at the FAD STU 
in Bratislava as a part of the research. The 
workshop resulted in a palette of colors with a 
given formula and mineral pigments specified 
in the NCS color system. The palette’s indi-
vidual colors are chosen carefully to be easily 
combined. According to the author’s words, 
the goal of the research is to “contribute to 
the development of creative methods of color-
ing of bioplastics, which complement and sup-
port the ecological properties and the lifespan 
of the material and also expand the possibil-
ities of using bioplastics in creative industry 
and product design.” 

Soňa Otiepková
sona.otiepkova@stuba.sk
@medena_studio 

Soňa Otiepková’s work is mainly characterized by working with 
colors and textures. She co-founded Villo Design, an award-
ed children’s furniture company. She works as a researcher 
in the field of colors and materials and collaborates with the 
studio crafting plastics! She is a doctoral degree candidate at 
FAD STU in Bratislava. Besides her work in product design,  
Otiepková is also dedicated to contemporary weaving on 
100-year-old looms, exploring the possibilities of color within 
the craft technique.
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S1010-y S0570-y10r S0585-y40r

S2565-r80B S7020-r80B S2005-B80g

S8005-y80r S0510-y90r S1020-r60B

S3050-g30y S0520-g60y

Left: Creative workshop with students 
of design at the FAD STU in Bratislava, 
September 2022

Top: The final palette of colours, suitable  
for surface colouring of bioplastics
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right: Creative workshop with students 
of design at the FAD STU in Bratislava, 
September 2022

Top: The final palette of colors specified  
in the NCS color system



TRIMTAB rEFErENCES AND CrEDiTS78 79

References & 
Image credits

Prototyping Change by Michala Lipková

BUChANAN, richard, 1992. Wicked Problems 
in Design Thinking. in Design issues. Vol. 8,  
no. 2,pp. 5-21. https://doi.org/10.2307/1511637 
[cited 8.12.2021] 

FULLEr, richard Buckminster, 1962. Edu-
cation Automation. Comprehensive Learning 
from Emergent humanity. Bremen: Lars Müller 
Publishers, 1962. Cited from the Czech trans-
lation: FULLEr, richard Buckminster, 2014.  
O vzdělání. Kounice: MOX NOX. 223 s. iSBN: 
978-80-905064-5-9.

iPCC - The intergovernmental Panel on Climate 
Change. 2023. Ar6 Synthesis report, Climate 
Change 2023. Available online: https://www.
ipcc.ch/report/sixth-assessment-report-cycle/ 
[cited 10.9.2023] 

Kemp, L., Xu, Ch., Depledge, J., Ebi, K. L., gib-
bins, g., Kohler, T.A., rockström, J., Scheffer, 
M., Schellnhuber, h.J., Steffen, W., Lenton, 
T.M. 2022. Climate Endgame: Exploring cat-
astrophic climate change scenarios. in Pro-
ceedings Of The National Academy Of Sci-
ences (PNAS). Available online: https://doi.
org/10.1073/pnas.210814611 [cited 10.9.2023] 

iTO, Joi, 2014. Antidisciplinary. https://doi.
org/10.31859/20141002.1939. Available online: 
https://joi.ito.com/weblog/2014/10/02/antidis-
ciplinar.html [cited 10.9.2023] 

JOhAr, i., Stancic, i., harris, E., Engle, J.,  
Lorenz M., Burgess, O., Zaidi, Z. 2023. invita-
tion Paper: A New European Bauhaus Econ-
omy, Designing Our Futures. Dark Matter 
Labs. Available online: https://www.irresist-
iblecircularsociety.eu/news/invitation-pa-
per-a-new-european-bauhaus-economy-de-
signing-our-futures [cited 10.9.2023] 

KrETZSChMAr, Anders, 2003. The economic 
effects of design. National Agency for Enter-
prise and housing, Copenhagen: Denmark.

LAWrENCE, homer-Dixon, Janzwood, rock-
strom et al, 2023. global polycrisis: The causal 
mechanisms of crisis entanglement. Available 
online: https://ssrn.com/abstract=4483556. 
[cited 10.9.2023] 

MiTSUBiShi Chemical group of companies. 
2023. SymaLiTE®. Low-weight reinforced 
thermoplastic. Available online: https://www.
mcam.com/en/products/composites/glass- 
fiber/symalite [cited 10.9.2023] 

MONTrEAL DESigN DECLArATiON. Montréal 
World Design Summit, 24. 10. 2017, Montréal. 
http://www.designdeclaration.org/wp-content/
uploads/2019/01/Montreal_Design_Declara-
tion_2017_WEB.pdf [cited 8.12.2021] 

PiTKÄNEN, Antti et al. Design rOi - Mea-
surable Design. in issuu.com [online]. Design 
rOi research Project, 2012. [Cit. 24.1.2021].  
Dostupné z: https://issuu.com/anttipitkanen/
docs/droi_measurabledesign_2012_issuu_en

rAMS, Dieter, 1995. Weniger, aber besser. Less 
but more. Berlin: gestalten. 154 p. iSBN 978-3-
89955-525-7.

SiEDEN, L. Steven, 2011. A Fuller View - Buck-
minster Fuller´s Vision of hope and Abundance 
for all. Divine Arts Media. iSBN 10: 1611250099. 

SiMON, herbert Alexander, 1969. The Sciences 
of the Artificial. Cambridge: MiT Press. 248 p. 
iSBN 9780262193740.

WiChT, Pascal, 2023. in Whispers and giants. 
Available online: https://www.whispersandgi-
ants.com/about/ [cited 10.9.2023] 

Biophilia by Tibor Antony

ANTONy, Tibor, 2022. Biotechnology of Spiru-
lina in Design: Sustainable Food Production in 
Urban interiors. in The international Journal Of 
Designed Objects, Volume 16, issue 1, pp 79-96. 
iSSN: 2325-1395. Available online: https://doi.
org/10.18848/2325-1379/CgP/v16i01/79-96 

DiMOSThENiS, A. Sarigiannis. 2013. Com-
bined or Multiple Exposure to health Stress-
ors in indoor Built Environments. World 
health Organization. Available online: https://
www.euro.who. int/__data/assets/pdf_
file/0020/248600/Combined-or-multipleexpo-
sure-to-health-stressors-in-indoor-built-envi-
ronments.pdf. 

hOSEy, Lance. 2012. The Shape of green: Aes-
thetics, Ecology, and Design. Washington DC:
island Press.

KiTAMOri, Kumi. 2012. “Executive Summary.” 
in OECD Environmental Outlook to 2050: The
Consequences of inaction, edited by Kumi Ki-
tamori and Ton Manders. Netherlands: OECD 
Publishing. Available online: https://read.
oecd-ilibrary.org/environment/oecd-environ-
mentaloutlook-to-2050_9789264122246-en#
page1. 



TRIMTAB rEFErENCES AND CrEDiTS80 81

MONFOrTi-FErrAriO, F., i. P. Pascua, J. F. 
Dallemand, V. Motola, M. Banja, N. Scarlat, 
h. Medarac, et al. 2015. Energy Use in the EU 
Food Sector: State of Play and Opportunities 
forimprovement. Luxemburg: Publications Of-
fice of the European Union. Available online:
https://publications.jrc.ec.europa.eu/reposito-
ry/bitstream/JrC96121/ldna27247enn.pdf. 

PAPANEK, Victor. 1995. The green imperative: 
Ecology and Ethics in Design and Architecture. 
London: Thames and hudson.

rAgANAThAN, Janet. 2013. “The global Food 
Challenge Explained in 18 graphics.” World
resource institute, December 3, 2013. Avail-
able online: https://www.wri.org/insights/glob-
al-foodchallenge-explained-18-graphics. 

Generative Design by Matej Dubiš

DUBiŠ, Matej, 2018. generative methods in car 
design. in Shapes of logic. Everything can be 
automated. Wrocław: Oficyna Wydawnicza Po-
litechniki Wrocławskiej, pp 55-66. iSBN 978-
83-7493-011-6. Available in the online cata-
logue of the central register of theses: https://
opac.crzp.sk/?fn=detailBiblioForm&sid=A3D-
1C8DEF803EE7E3474222CCFB9 

DUBiŠ, Matej. 2018. The Potential of gen-
erative Design in Automotive Design. 185 p. 
Bratislava, Dissertation thesis. Faculty of Ar-
chitecture STU in Bratislave. Supervisor Peter 
Paliatka.

gALANTEr, Philip, 2008. What is Complex-
ism? generative Art and the Cultures of Sci-
enceand the humanities. [online]. in: Pro-
ceedings of the international Conference on 
generative Art, Milan, italy generative Design 
Lab, Milan Polytechnic: City. Available online: 
http://philipgalanter.com/downloads/ga2008_
what_is_complexism.pdf [cited 14.6.2018]

gALANTEr, Philip, 2016. generative Art The-
ory. [online]. in: A Companion to Digital Art. 
Vol. 1. John Wiley & Sons, inc. [cit. 2018-06-
14]. iSBN 1-1184-7520-8. Available online: 
http://cmuems.com/2016/60212/resources/
galanter_generative.pdf [cited 14.6.2018] 

Collaborative Craft by Martin Mjartan

CSiKSZENTMihALyi, Mihaly: Creativity the 
psychology of discovery and invention, harper-

Collins Publishers, New york, 2013, iSBN 978-
0-06-228325-2

ČErNÝ, Michal, 2019. Digitální informační 
kurátorství jako univerzální edukační přístup. 
2. vydanie. Brno: Masarykova univerzita. 206 s. 
 iSBN 978-80-210-9233-4.

FLOriDA, richard: The rise of the creative 
class and how it is transforming work, leisure, 
community and everyday life, Basic Books, 
New york, 2002, iSBN 978-1-5416-1774-2

FrEirE, Paulo, 1970. Pedagogy of the op-
pressed. New york: Continuum, 2005. 183 s. 
iSBN 0-8264-1276-9. 

MJArTAN, Martin. 2021. Design as integral 
part of the creative centre of Slovak University 
of Technology in Bratislava. Faculty of Archi-
tecture and Design, institute of Design, Slovak 
University of Technology, Bratislava, Disserta-
tion thesis, 208 p.

rOTh, Bernard, 2015. The Achievement habit. 
New york: harperCollins. 273 s. iSBN: 978-0-
06-235610-9.

SAWyEr, Keith: Zig zag: the surprising path to 
greater creativity, Jossey - Bass, San Francis-
co, 2013, iSBN 978-1-118-29770-4

Senseable Biomaterials by Vlasta Kubušová

Kubušová V., ho g., irabien C., Li V., Wein-
stein A., Chawla Sh., yeung D., Mershin A., 
Zolotovsky K., Mogas-Soldevila L. 2023. Mul-
tiscale design of cell-free biologically active 
architectural structures. Frontiers in Bioen-
gineering and Biotechnology. Volume 11. iSSN: 
2296-4185. DOi: https://doi.org/10.3389/
fbioe.2023.1125156  
 
Kubušová et at. 2023. About us. Website of 
crafting plastics! studio. Available online:: 
https://www.craftingplastics.com/about-us 
[cited 4.9.2023]

Kubušová et at. 2023. SENSBiOM i. Website 
of crafting plastics! studio. Available online: 
https://www.craftingplastics.com/sensbiom-i 
[cited 4.9.2023]

Wirth, Marlies. 2021. BrEAThE iN / BrEAThE 
OUT. ViENNA BiENNALE FOr ChANgE 2021. 
Available online: https://blog.mak.at/vienna-bi-
ennale-2/ [cited 4.9.2023]

UPENN. 2023. Sensbiom i Active Materials. 
Senseable Biomaterials for healthier habitats. 
Available online: https://www.design.upenn.
edu/work/sensbiom-i-active-materials [cited 
4.9.2023]

UPENN. 2023. Sensbiom ii - Solar Active 
Materials. renewable & Senseable Futures. 
Available online: https://www.design.upenn.
edu/work/sensbiom-ii-solar-active-materials  
[cited 4.9.2023]

Redefining Color Coating by Soňa Otiepková

OTiEPKOVÁ, Soňa. 2021. role of colour in 
ecological approach to product and material 
design. Architecture papers of the Faculty of 
Architecture and Design STU. Volume 26, is-
sue 3, pp 33-41. Available online: https://doi.
org/10.2478/alfa-2021-0017 

PArUTA, P., Pucino, M., Boucher, J. 2021. Plas-
tic Paints the Environment. A global assess-
ment of paint’s contribution to plastic leakage 
to Land Ocean & Waterways. EA – Environ-
mental Action, 142 p. Available online: https://
www.e-a.earth/wp-content/uploads/2023/07/
plastic-paint-the-environment.pdf[cited 
20.8.2023] 

Experience of Time by Petra Hurai

BErgSON, henri. 2001. Time and Free Will. An 
essay on the immediate Data of Consciousness. 
Dover Publications, New york, 287 p.

BrAND, Stewart. 1999. The Clock Of The Long 
Now: Time and responsibility. New york: Basic 
Books. iSBN 0-465-04512-X

FOSTEr, russell. 2022. Life Time. The New 
Science of the Body Clock, and how it Can rev-
olutionize your Sleep and health. Penguin ran-
dom house, Dublin, 465 p.

hUrAi, Petra. 2023. Principles of Time Mea-
surement and Their Development Using intelli-
gent Technologies. Faculty of Architecture and 
Design, institute of Design, Slovak University 
of Technology, Bratislava, Dissertation thesis, 
181 p. Available in the online catalogue of the 
central register of theses: https://opac.crzp.
sk/?fn=detailBiblioForm&sid=F806E6B7D-
49B8C8B1760F8F8458C

rUShKOFF, Douglas. 2013. Present Shock. 
When Everything happens Now. Penguin Pub-
lishing group. 304 p.

ThACKArA, John. 2006. in the Bubble. De-
signing in a Complex World. London: The MiT 
Press. 321 s. iSBN-13: 978-0-262-20157-5.

ThÖNES, S., Von Castell, C., iflinger, J., Ober-
feld, D. 2018. Color and time perception: Ev-
idence for temporal overestimation of blue 
stimuli. Scientific reports 8, 1688. Available 
online: https://www.nature.com/articles/
s41598-018-19892-z [cited 23.3.2023]

ZAPLETAL, Aleš. 2022. Obrazy filosofie a těle-
sná mysl. Akademie výtvarných umění v Praze. 
NAVU - Nakladatelství AVU. 247 p. iSBN 978-
80-88366-35-5.

Image Credits

  Tibor Antony © images on pages 18, 19, 
23, 24, photograph on page 26, technical 
drawing on page 27 

  Matej Dubiš © all images on page 37
  Dumolab research, Stuart Weitzman 

School of Design University of Pennsylvania 
© photograph on pages 56-57

  Petra hurai © images on pages 69, 74,  
vector illustrations on pages 76, 77

  Peter Chmela © vector illustrations on 
cover page and page 17

  Marco Kesseler, Michelangelo Foundation 
© photograph on page 46

  Vlasta Kubušová © photographs on page 54 
  Martin Mjartan © photograph on page 43 

(first from the bottom)
  Soňa Otiepková © photographs on pages 

64, 67, illustration and color definitions on 
pages 65, 66

  Natália Petríková © photographs on page 
43 (top and middle)

  Peter Skokan © photograph on page 70 
Martin Sombathy © technical drawing on 
page 47

  Adam Šakový © photographs on pages 07, 
08, 11, 12, 15, 29, 30, 33, 34, 39, 40, 44-45, 
49, 50, 59, 60, 62, 63 

  Škoda Auto, a.s © photograph on page 36
  Marek Wurlf © photograph on page 55



Publication

Michala Lipková: Prototyping Change
Doctoral design research projects  
at FAD STU in Bratislava

Publisher:
Faculty of Architecture and Design,
Slovak University of Technology
SPEKTrUM STU Publishing, 2023
iSBN 978-80-227-5335-7

Text author: 
Michala Lipková

1st edition, Bratislava 2023 
All rights reserved

Proofreading: 
Katarína Kasalová

Edition: 
100 pieces

graphic design: 
Chmela studio

Typeface: 
Styrene by Commercial type

Print: 
VACh print

Paper: 
Koehler Eco® Black 270 g/m2 (cover) 
and Crush Corn 100 g/m2 (core) 
distributed by Europapier Slovensko

Exhibition project

DESigN × SCiENCE
Doctoral design research projects  
at FAD STU in Bratislava

Location:  
Designblok - 25th edition of Prague 
international Design Festival,  
4.— 8. 10. 2023,  
Openstudio at The Trade Fair Palace, 
Dukelských hrdinů 47,  
170 00 Prague 7, Czech republic

Featured authors: 
Tibor Antony, Matej Dubiš,  
Petra hurai, Vlasta Kubušová,  
Martin Mjartan, Soňa Otiepková

Exhibition curator: 
Michala Lipková

Production: 
Petra hurai, 
Michala Lipková

installation design: 
František Dorko, 
Martin Sombathy 

Trimtab | Prototyping Change
www.tr1mtab.com

National infrastructure for technology  
transfer support in Slovakia ii - NiTT SK ii
investment in your future.  
This project is supported by the  
European regional Development Fund. 
www.opii.gov.sk

CrUSh is the ecological range of upcycling papers made using 
process residues form organic products (corn, coconut, co-
coa, citrus fruits, olives, coffee, kiwi fruits, cherries, lavender, 
grapes, hazelnuts and almonds) to replace up to 15% of virgin 
tree pulp. Crush is FSCTM certified, produces with EKOener-
gy, gMO free, contains 40% post-consumer recycled waste. 
The carbon footprint is reduced by 20%. Any unavoidable 
emissions generated during production of this eco-friendly 
paper are fully offset through Carbon Credits. Crush is recy-
clable and biodegradable! 

Koehler Eco® is the new tinted paper range made from 100% 
recycling fibers. The range is harmless to health and the en-
vironment, the range is acid-free, ph-neutral and tinted by a 
carbon-free staining method. Due to the production from 100% 
secondary fibers and the eco-certifications - FSC recycled, Blue 
Angel, and EU-Ecolabel certified – Koehler Eco® papers are the 
green alternative in the sector of high-quality packaging.




