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Project Summary
This project explores the potential of biodesign as an emerging field for developing
materials and processes within graphic design, focusing on root domestication as a
co-creation technique with living organisms. Through experimentation with seeds,
substrates, molds and material configurations, the work evaluates aesthetic, functional
and ecological viability, recognizing the need to situate design within biological and
circular cycles. To quantify ecological performance, the Material Circularity Indicator (MCI)
was applied to estimate the level of circularity across different prototype versions.
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Category Fit
Regen develops and communicates regenerative practices through living materials and
includes quantitative circularity assessment (MCI). The outputs include physical
prototypes, educational tools (manual and test kit) and a digital dissemination ecosystem.
These characteristics align most closely with sustainability- and circularity-oriented
categories, especially A' Sustainable Products, Projects and Green Design.

Unique Properties
The project adapts root domestication into a reproducible technique for producing graphic
supports and compositions. It combines hands-on material experimentation (seeds,
substrates, molds and configurations) with communication design touchpoints and
MCI-based evaluation to document ecological performance across prototype versions.

Main Deliverables
• 5 experimental posters (root-pattern based visual language).
• Root domestication prototype systems (Version 1 and Version 2) and material

evaluation via MCI.
• Root Domestication Test Kit (instruction document v1.0; 4 participants, 3 completed).
• Digital ecosystem: website user flow, digital posters and community gallery logic.
• Packaging and complementary prototypes: product bag, shirt wrapper, bookmark and

label strips.
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Research Question and Objectives
Research question: How can biodesign alternatives be integrated to create new forms of
sustainable graphic design?

General objective:
To contribute to the transition of graphic design toward regenerative practices, not only
through discourse but through material processes and substrates, by proposing new forms
of visual communication using living materials and sustainable processes; specifically, by
exploring and adapting the root domestication technique to generate regenerative graphic
supports and compositions.

Specific objectives:
• Analyze and contrast conceptual and practical references related to graphic design,

experimental graphic practices and regenerative communication strategies linked to
sustainable material innovation.

• Define the project scope through a visual strategy that articulates a regenerative
graphic design process, including methodology, visual language and possible
applications.

• Develop physical and experimental prototypes by exploring and evaluating materials,
techniques and visual elements, and assess their aesthetic, functional and ecological
viability.
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Methodology and Evidence Base
The research combines qualitative and quantitative approaches with exploratory
objectives to understand and evaluate the potential of adapting root domestication as a
regenerative material and strategy for graphic design. The process is guided by the Design
Council's Framework for Innovation (including the Double Diamond), incorporating iterative
feedback loops between phases.

Samples
• 1 graphic design student from a private university (representing emerging voices in

graphic design).
• 1 professor with experience in biotextiles (representing academic and professional

perspectives on sustainable design).
• A broader group of design and university students (approx. 250) responding to a Google

Forms questionnaire; the annex reports 256 responses.

Survey Signals (Annex: 256 responses)
• 58% of respondents have never taken a workshop related to sustainability or design;

however, overall interest is high.
• 34% report they have not yet learned about biodesign, while interest in engaging with

the topic is strong.
• School or university is the main learning channel (80%), followed by social media and

mixed media (videos and conferences).
• The most desired workshop type (112 mentions) focuses on creating graphic material

with living materials.

Intellectual Property Framing (NICE Classification)
• NICE Class 41: educational programs and workshops (identified as the most suitable

initial class for Regen).
• NICE Class 42: potential future expansion as a design-research collective (methods and

tools for regenerative design).
• NICE Class 40: services linked to recycling and waste management (if the project

develops a stronger reuse focus).
• NICE Class 16: editorial products and printed publications (if formalized through physical

books, posters or printed materials).
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Physical Prototyping and Material Outputs
• Seeds: pigmented green wheat seeds were thrown onto paper to observe dispersion

and organic pattern formation; the resulting forms were vectorized in Adobe Illustrator.
• Outputs: the vectorized patterns were used as the basis for five experimental posters.
• Extensions: packaging and complementary pieces were prototyped, including a product

bag, a shirt wrapper, a bookmark and label strips.
• Formal sources: forms reference wheat root structures, lace-like patterns and

Voronoi-type morphologies emerging from visual experiments.
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Root Domestication Test Kit
A Root Domestication Test Kit was developed to evaluate the clarity, usability and
comprehension of the experimental instructions for applying root domestication to graphic
design. The test was applied to four participants; three completed the full domestication
process using the kit. Each participant received a package with basic cultivation materials
and an instruction document (v1.0).

Completion rate
3 of 4 participants completed the full domestication process using the kit.

Image: physical prototype from the Regen series (root-based piece).
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Digital Communication Ecosystem
The digital design phase translated the project's biological and material principles - growth,
connection, adaptation and collaboration with living systems - into a visual identity and an
online environment intended as a meeting, learning and community space for students
and designers interested in biodesign.

Digital Posters and Messaging
Posters created during physical experimentation were reinterpreted for digital formats
(social media), preserving the experimental aesthetic and organic-growth symbolism. In
the digital funnel, these posters operate in the awareness phase and introduce 'Symbiotic
Matters' as the project's visual axis; selected phrases are used to educate, communicate
value, inspire regenerative thinking and reinforce the educational dimension of Regen.

Website User Flow
• Landing: the user arrives at the Home page from social media or a QR code.
• Exploration: the user reads the manifesto, views photographs and explores the gallery

(interest).
• Conversion: the user clicks 'Download Free Manual', opening a pop-up (call to action).
• Data capture: the pop-up form requests name and email and invites the user to join the

community.
• Confirmation: the system sends the PDF automatically.
• Strategic redirection: the user is guided to the project gallery.
• Inspiration: the user is invited to create and upload a piece and tag Regen so it can be

featured in the gallery and social media.
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Circularity Evaluation (MCI)
To objectively measure circularity, the project applied the Material Circularity Indicator
(MCI), a metric developed by the Ellen MacArthur Foundation and described as aligned with
ISO standards. The free Thinkstep ANZ MCI Calculator was used to evaluate the circularity
of the root domestication mold systems across versions.

System Results

Version 1 (2025)
Circularity 61.3%; MCI 0.65; Raw Material Decoupling 46%; Waste
Decoupling 15.4%; Enhanced Utility 15.4%; Circularity Gap 38.7%.

Version 2 (2025)
Circularity 52.2%; MCI 0.57; Raw Material Decoupling 35%; Waste
Decoupling 8.1%; Enhanced Utility 9%; Circularity Gap 47.8%.

Material-Level MCI Values - Version 1 (Root Domestication Mold)
Material MCI Interpretation (from evaluation)
Seeds 1.00 Compostable; 0 waste.

Water 0.55 Part is lost; semi-circular behavior.

Beeswax 0.91 High circularity; can be melted and reused.

Mesh 0.55 Reusable but not compostable.

Container 0.62 Reusable; moderate circularity.

Material-Level MCI Values - Version 2 (Root Domestication Mold)
Material MCI Interpretation (from evaluation)
Seeds 1.00 Compostable; 0 waste.

Water 0.55 Part is lost; semi-circular behavior.

Silicone 0.10 Not compostable or recyclable.

Mesh 0.55 Reusable but not compostable.

Edges 1.00 Recoverable or reusable.

PET 1.00 Recycled and recyclable.

MDF 0.73 Partial recovery.

Packing tape 0.10 Completely linear material.

Notes and Opportunities Identified
• The evaluation reports a linear mass of 19.170 g for the system and highlights the

tension between the circular behavior of living materials and the linearity of support
materials.

• Opportunities identified include biodegradable alternatives to silicone, modular supports
designed for multiple use cycles, compostable adhesives, and replacing MDF with
regenerative materials.
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Selected Outcomes and Material Evidence
Below are selected photographic records from the Regen series, illustrating root-based
graphic artifacts and material textures developed through root domestication.
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Designer Statement
Regen was developed from a desire to go beyond sustainability discourse in graphic design
and to reconnect with nature through the design process itself, not only through ideas. The
project was conceived to educate, regenerate and build, showing that design can practice
sustainability through material cultivation. Working with living systems shifted the
designer's perspective toward slower, more attentive processes and collaboration with
other beings; design becomes a participatory and regenerative act.

Credits
• Designer: Sofía Porto Iannuzzi.
• Academic advisor: Iliana María Moreno Guzmán.
• Institution: Universidad de Monterrey - Escuela de Arte y Diseño.
• Date: 28 November 2025.
• Circularity evaluation: Material Circularity Indicator (MCI) via Thinkstep ANZ MCI

Calculator, reported for prototype Versions 1 and 2.


