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e  We devised MycoPaper (blended mycelium) and MycoSheet (sheet substrate), which is original from the above work
e Other than substituting polystyrene, we investigated in more forms of application of mycelium-based substrate

I. Background

As the demand for shipped products surge, so do the amount of waste produced by the one-time packaging used in each
delivery. In our literature review, we touched on the pollution caused by this industry. Plastic mailers, plastic-lined
packaging, and plastic-based fillers in particular contribute to severe global issues like microplastic pollution, acid rain, and
toxin emission.

Facing this issue, we devised 3 products.
1) MycoPaper : Recycled paper made from blending mushroom fruiting bodies
2) MycoSheet : Mycelium composite grown on sheet substrate
3) MycoPack : Mycelium composite grown on block substrate

I1. Objectives

We aim to investigate in a packaging workflow that...
1) forms a self-sufficient cycle of sustainable operation with little maintenance
2) is biodegradable and compatible with the environment
3) releases little to no pollutants.

III.  Hypothesis

A few hypotheses were made in each stage of our project.
Stage 1: MycoPaper
e Longer blending time gives paper with less spotting on the surface
e Addition of CaCO3 gives a whiter product
e Addition of vinegar bleaches the paper white
e (Coating enhances flexibility of paper
e  Waterproof coating enhances water resistance.
Stage 2: MycoSheet
e Allowing mycelium to grow on tissue paper can produce a sheet of mycelium that takes the shape of the substrate
beneath it.
Stage 3: MycoBlock
e Cotton is preferable over rice husks as mycelium substrate, since it's less compact, allowing its hyphae to spread its
colony easier.

Iv. Methodology

Stage 1: MycoPaper Stage 2: MycoSheet Stage 3: MycoBlock
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To observe the effects of the changed parameters, a control setup is used in Stage 1.
e allows comparison between experimental setup and control
o thickness, appearance, strength, water resistance




V. Results

Data
Stage 1: MycoPaper
Control Blended Longer CaCO3 Starch Coating Waterproof Coating

Y

To compare the effectiveness of waterproof coating, samples are immersed in water for 2.5 hours.
The average water absorption (by weight) are as followed:

Control Waterproof Coating
+175% +102%

Stage 2: MycoSheet Stage 3: MycoBlock

(green: mycelium) (red: contaminated) (green: mycelium) (red: contaminated)

Picture Labelled Picture Labelled

Improvement
=> to ensure even inoculation, rather than using cubes of agar, composite is first allowed to grow (to expand the
mycelium network), then broken up to ensure even dispersal of mycelium starters
Application
We think the MycoPack products can be used as replacements of the following:
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VI. Conclusion

Results
Stage 1: MycoPaper
e/ Blending time should be longer for coherent color

e/ Addition of calcium carbonate can be used to whiten the product

e % Addition of vinegar doesn’t turn paper white, but make it semi-transparent
e % Our coatings tested did not strengthen the paper significantly

o/ Waterproof coating is advised to be sprayed on to enhance water resistance.

Stage 2: MycoSheet

e/ The product of MycoSheet showed positive results, mycelium did take on the shape of substrate beneath it.
Stage 3: MycoBlock
e 1/ Cotton showed better mycelium growth than rice husk substrate.

X Our project is developed based on our school’s previous project and the enhancement is as
below:




