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“Never doubt that a small group of thoughtful, committed citizens can change the world; indeed, it’s the only thing that ever has.” American cultural anthropologist Margaret Mead. With the continuous threat of our oceans becoming more and more contaminated, ” A UN Environmental Programme (UNEP) studied showed that more than 8 million tons of plastic are being dumped in our oceans each year, while the Alliance for a Living Ocean estimates that 33% of the total plastics manufactured are one-time use only.” (Zhang, 2018). What are the packaging solutions in this modern day it seems Bio-fabrication, has in recent years engineered single-cell organisms like yeast and bacteria that then produce proteins for new materials like silk and leather which are now animal free, with “Unsustainable farming, fishing and climate change has intensified the struggle for survival among vulnerable animals and crops, says IUCN at the release of its latest list of endangered species” (McCurry, 2017),it is a good thing as they are not interfering with trees, animals, and vegetation this means they are not being destroyed or in danger of becoming extinct through natural man-made products that consumers are demanding more and more.
[bookmark: _Hlk531416528]Ecovative Design LLC is a private advanced biomaterials materials company based in New York, designing the future of sustainable materials alternatives to plastic and polystyrene foam using their own Mycelium Bio-fabrication Platform. Eben Bayer and Gavin McIntyre (2006) who were students at the time developed from a university project a method of growing mushroom-based insulation, it was originally called Greensulate they patented it and in (2007).  Now with a team of engineers, biologists, artists, and designers they have found a way through advanced technologies on how to produce alternative packaging without using recyclable products, or by using trees or even hemp, animals etc, but with bioplastic which is a bio-gradable plastic, from biological substances rather than petroleum, they do this through a mycelium-based technology. Biology plays a part of the production process, but the key to their materials assembly enable structure complexity so far is only found in nature. Ecovative’s technology process of mycelium growth leads to specific outcomes, which results in more freedom and control over geometry, density, size and composition. 
Mycelium is a multicellular organism, which produces a type of natural fungus that produces filaments is a vegetable part of a fungus bacterial colony it is a mass of branching thread-like hyphae, “from the Greek `web` ia long, branching flamentous structure of fungus familiar to a mushroom, in most fungi, hyphae are main mode of vegetative growth, and are collectively called a mycelium”. (Wikipedia, n.d.). The fungal colonies composed of mycelium is found in and on soil and many other “substrates” which makes it fully bio-gradable and compostable. The mushroom materials therefore do not degrade without exposure to living organisms, such as those found in soil “biota”, “(biota the animal and plant life of a particular region, habitat, or geological period.”) (dictionary, n.d.), and moisture. By them controlling the nutrients, environment, and the DNA of their organisms, they are then able to turn mycelium into programmable matter. Ecovative can then with one cell at a time self-assemble into complex, high performance 3D structures that are both tuneable and programmable. Ecovative covers all the costs, they make parts every week to maximize their sustainability and provide lower costs to the consumer.
 Eben Bayer says “These same techniques can be used to develop new housing solutions in conventional architecture, as well as support rapidly deployable relief structures in area’s struck by natural disasters” (Bayer, 2017). “During the last ten years we created a new materials science by demonstrating the versatility of mycelium, in combination with agriculture waste, to create sustainable products with a range of properties and functions, this next logical step is to determine how to tap the power and potential of a consortia of organisms to create the next generation of advanced, biomaterials. Microbial communities’ power our bodies and ecosystems, and ecovative is uniquely positioned to exploit a novel microbiome to propel material science into new frontiers.” (McIntryre, 2017). Ecovative have now developed a manufacturing system to grow blocks over 9 days, unlike many bio-materials processes require highly sterile growth environments. The blocks meet with highest standards of sustainable goods, panels are cut from large blocks for anything you can imagine that is thermoformable, (“having the ability to be reshaped using heat and pressure”) (Collins, n.d.). Ecovative developed and commercialized production of a protective packaging called EcoCradle that is now used by Dell, Puma SE, and Steelcase.
The product: “GROW TIME….7 
 MIN. SIZE OF SHAPE…2in. x 2in. x2in. (5cm x 5cm x 5cm)
MAX. SIZE OF SHAPE…18in. x18in. x 5in. (46 cm x 46 cm x 13 cm)
USES/STRENGTHS…Packaging, Home Accessories, Lightweight, Small, Complex Shapes.
MycoComposite 029 Material Specs” (Ecovative, n.d.).
The product: “GROW TIME…10 days
MAX. SIZE OF BLOCK…36in. x 40 in. x 24 in. (91 cm x 102 cm x 61 cm)
USES/STRENGTHS…. Large flat panels, Single season floating rafts for wetland restoration and aquaculture, Temporary displays, signage, and theatre sets, Acoustic panels and barriers, Door cores.
MycoComposite 570 Material Specs
MycoComposite 584 Material Specs” (Ecovative, n.d.).
Ecovative can custom make and shape materials that resemble high performance foams, Grown molded shapes, Large panels and blocks, luxury textiles (like mylo a synthetic leather) and Cellular scaffolding. Ecovative even sell `buy your own grow kit` so you can try it yourself.” Dutch designer Eric Klarenbeek’s new Mycelium Chair is an amazing mushroom-sprouting seat that fuses organic materials with modern 3D printing technology. Working with the University of Aachen, Klarenbeek developed a way to 3D print with living cells instead of plastic or metal. The sculptural fungus chair is sowed with mushroom spores that flourish over time, creating a new symbol of organic technology.” (Zimmer, 2014). Ecovative are partners with Dell, Ikea, Gunlocke, Bolt Threads, Bio-mason and Sealed Air. “They won first prize with Picnic Green Challenge in 2008” (Parool, 2008). Ecovative have had numerous awards of money and investment from different foundations. Ecovative have a blog covering a lot of different topics, as well as you-tube tutorial programmes, Facebook page and twitter with a lot of media coverage more and more people will hopefully get involved in this new technology. With more industries getting involved too with their wide selection of products across a variety of fields, Fashion/Apparel, Beauty, Packaging, Design/Interiors, Performance foam materials (shoes, apparel, furniture), Performance Filters (air, water) and building materials……
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