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Researchers, packaging manufacturers and innovative pioneers are constantly seeking innovative ways to fight 
the ‘war on plastic.’ One disruptive way to achieve zero waste could be edible packaging innovations – made 
from milk protein, seaweed, food-waste and other plant carbohydrates and proteins. 

There are a range of 100% biodegradable and edible packaging solutions on the market, which are being trialled 
and introduced in the food and drink industry. However, could edible packaging have the potential to replace 
current plastic packaging within the food and drink sector at commercial scale? 

Edible food film to extend shelf life

Packaging made from milk protein to reduce food spoilage

Edible water ‘bottles’ to reduce plastic

In November 2018, researchers from the University of Nottingham developed an edible and 100% biodegradable 
food film, using plant carbohydrates and proteins, such as konjac flour and starch, cellulose or proteins. The 
food film is supposed to improve storage, safety and the shelf life of food products. In future, the team aims to 
introduce the edible food film into the wider food supply chain.  

Researchers at the US Department for Agriculture (USDA) have developed an edible plastic film, made from 
milk protein casein. It protects food from oxygen and food spoilage as well as reduces food waste. The package 
contains citrus pectin, which makes the package stronger, more resistant to humidity and high temperatures. 
Casein plastic films are currently being tested as plastic pouches and wraps, such as single-serve tea and 
coffee pouches that dissolve in hot water or individually wrapped cheese sticks. 

The company Lactips produces water soluble, edible and biodegradable thermoplastic pellets based on milk 
protein, who have recently signed an exclusive contract with BASF to market the new product. 

Lactips pellets are currently being used for 100% biodegradable unit packaging for detergent products. This 
new material is also aligned with a sustainable development for the food processing sector.

The waterball “Ooho”, invented by start-up Skipping Rocks Lab in London, is an edible membrane packaging, 
made from seaweed extract. By dipping an ice block in a solution of calcium chloride and brown algae, the 
waterball, with its surrounding membrane is formed. To protect the good from dirt and spoilage, one layer of the 
membrane can be peeled off. It is a tasteless package design, but flavours are adjustable. The water on-the-
go balls are popular use for marathons and music festivals, with 36,000 Oohos samples used at the London 
Marathon this year.

Ooho has recently secured funding through Innovate UK, in partnership with UK soft drinks manufacturer 
Lucozade Ribena Suntory and Vita Mojo. The funding will focus on developing an Ohoo machine that could be 
installed in gyms, cafes or restaurants to expand its potential long-term.



Seaweed packaging that disappears

Edible coating for fruits and vegetables to reduce food waste

Another innovative seaweed based packaging has been developed by the Indonesian company Evoware. Their 
packaging dissolves in hot water and can be used for seasoning, sugar, instant coffee, burger and sandwich 
wraps as well as drinking cups. The shelf-life of seaweed packaging is expected to be two years.

Start-up company Apeel Sciences, based in Santa Barbara, California, invented a natural preservation method 
for fruits and vegetables that replaces the obsolete use of wax, gas or other techniques that keep perishable 
produce fresh. Apeel Sciences has developed an edible and invisible coating for fruits and vegetables that 
protects them from spoilage and extends their shelf life by up to 5 times. The coating is made from extracted oil 
molecules of organic waste, such as grape skin, pear stems or grass clippings, and is sprayed onto fruits and 
vegetables after harvesting. The product, called Edipeel, acts as a barrier that keeps water from leaving and 
oxygen from entering the produce. Ultimately, it slows down the decay process and keeps the food fresh for 
longer without the need for refrigeration. 

Asda has been the first to start trialling this new technology in the UK, after it was granted approval for use 
by the EU Commission in June this year. Asda claims the technology could drastically reduce food waste and 
potentially cut the use of plastic packaging. Apeel Sciences plans to feature on more Asda shelves and other 
retailers across Europe in the next two years. 

Growth opportunities

Plastic packaging is a key issue in terms of plastic pollution. Alternatives, such as edible packaging made from 
seaweed or milk protein, could be one option to contribute to a sustainable environment. Currently, edible 
packaging innovations are a niche market and further research and development is required to break out into 
the mass market. However, edible packaging has the potential to tackle plastic waste. It is time for food and 
packaging manufacturers to start pushing these sustainable solutions to their customers.




