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biomaterials.
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Exploring Biomaterials 
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Thank You! 

Hannah Cormier, Sheridan College. 
Bacterial Cellulose Research Beatriz Tiemi, Centro Universitário 

Belas Artes de São Paulo. 

Biomaterials Researcher

Professor Ranee Lee
Champion of sustainable 

innovation and uplifting students.



How might we…
develop a biomaterial that is 

strong, flexible and 
water resistant

in order to replace unsustainably sourced and non 
biodegradable materials. 



A lot of cool research in this area…

The Chemarts Cookbook, Alto 
University, 2020. Pirjo Kääriäinen, 
Liisa Tervinen, Tapani Vuorinen, 
Nina Riutta

Bioplastic Cook Book. FABTEXTILES, 
2018. Margret Dunne.

Youtube video series by Giestas.
https://www.youtube.com/@giestas





Understanding the ingredients

Agar Agar Glycerine Starch Substrate

all available at grocery or baking store.

Cellulose (CMC)



Experiments





You can make it too!

Ingredients (in grams) for one baking sheet of biomaterial: 

16g          Paper pulp  400g Water
20g        Corn Starch  8g Agar Agar 
30g        Glycerine  
9g          CMC Powder (Carboxymethyl Cellulose)

Process

1. In a blender, mix together the all the ingredients. Blend 

until smooth. 

2. Pour mixture into a cooking pot and cook on a stove top 

until it begins to thicken. 

3. Spread out on a nonstick flat surface such as a baking 

sheet and let dry for up to one week.

4. Once dry, material should easily lift off the baking sheet 

and not rip or tear when tugged. 



Applications

Lamp design and Photo 
by Zach Mernard 



Brazil

Photo: Lali Barros Photo: Vitoria Dalla Val



But wait…







● Experiments can discover things you 

didn't even know you are looking for 

● Don’t try to force a material into a use 

it’s not suited for. 

● We can all be a part of sustainability 

research!



Ingredients (in grams) for one baking sheet of biomaterial: 

16g  Paper pulp  400g Water
20g  Corn Starch  8g Agar Agar 
30g  Glycerine  
3g 3% (CMC) Carboxymethyl cellulose

Process

1. In a blender, mix together the all the ingredients. Blend until smooth. 

2. Pour mixture into a cooking pot and cook until it begins to thicken. 

3. Spread out on a nonstick flat surface such as a baking sheet and let dry for 

up to one week.

4. Once dry, material should easily lift off the baking sheet and not rip or tear 

when tugged. 

DESIGNwith cellulose based biomaterials
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2015
Poverty Reduction Strategy
Invitation to design with 
sewists

2017-2018
Design classes and co-design 
in the Fall term

2019
Design class fully offsite 
and participation design 
in Regent Park 

2020
Global pandemic

Dec 2021
Wrote a design proposal 
to CF

Feb 2022
Approval by CF for a design 
incubator

June 23, 2022
DESIGNwith opened its 
doors!



Transforming Communities Participatory Design
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What’s the worst 

thing that can 
happen?
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What is innovation?
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Environmental and 
social sustainability

corporations

education community
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Making connections.



Transforming Communities
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Form
Follows
Care
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Our Zero Waste approach

Duffle tags

Duffle tags

Duffle bag main 
body

Duffle bag side 
panel

Duffle bag side 
panel

Duffle bag side 
panel

Duffle bag side 
panel

The entire banner will gain value by 
being used as part of the bag, while 
the offcuts will be made into duffle 
tags, creating a circular economy.

X
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THE OUTPUT

NO. Products: 200

Products Made: 70 Shoe / 
travel bags, 50 pencil / 
cable cases, 80 laptop 

cases

THE BANNER

Material: 9 oz mesh  

Banner Sizes: 116 x 
84”, 823 x 69”, 218 x 
69”, 85 x 69”, 44 x 
87.5”, 197 x 69”

Banner Qty: 6 panels

Ranee Lee | 2026



THE OUTPUT

Product Qty: 10

Products Made: 10 duffel 
bags

THE BANNER

Material: 21.3 oz  Vinyl

Banner Size: 26.75 x 71”

Banner Qty: 10

Ranee Lee | 2026



THE BANNER

Material: 21.3 oz  Vinyl

Banner Size: 26.75 x 71”

Banner Qty: 133

THE OUTPUT

Product Qty: 519

Products Made: 133 
Tote bags and 386 

clutches / pouches

Ranee Lee | 2026



THE OUTPUT

Product Qty: 9 large tents 
(1512 sq. ft. per tent) and 9 

flags

Products Made: 36 picnic 
mats and 20 shopping 

bags

THE BANNER

Material: polyester tent 
and nylon flags 

Tent Size: 1512 sq. ft. per 
tent

Tent Qty: 9
Ranee Lee | 2026



THE BANNER

Material: 21.3 oz  Vinyl

Banner Size: 26.75 x 71”

Banner Qty: 24

THE OUTPUT

Product Qty: 24

Products Made: 24 tote bags 



Transforming Communities Through 
Circular Design + Social Innovation



Everyone is invited.
@designwith.ca  |  www.designwith.ca



Peter Jones - Head of Sustainability, IKEA Canada

Circularity and how IKEA is designing for the 
future
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What is 
circularity?



Source: Ellen MacArthur Foundation

Take

Make

Use

Waste

Use

Recycle

Make

Minimal 
Take

Refurbish
Reuse / re-
distribute 

Remanufacture 

Repair/
Reduce  

Linear Economy Circular Economy

Minimal waste

Going from 
a Linear to a 

Circular 
Economy 











Circular Design Principles



LISABO



PAX 2.0







‘Most things remain to be done. A 
glorious future!’ 

- Ingvar Kamprad 



Discussion and Q&A
The Global Centre for Climate Action
BMO Climate Action Speaker Series

Generously supported by:

Background photo supplied by IKEA



Future GCCA Events
Sign up for updates!



Thank you for attending!
The Global Centre for Climate Action
BMO Climate Action Speaker Series

Generously supported by:

Background photo supplied by IKEA
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