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Pectin-Chitosan Bioplastics: a better way to visualize contact lens packaging

It is estimated that 33 billion pounds of plastic leak into the ocean every year. Single-use
plastics oftentimes end up in the water system, can remain in the water system as microplastics,
and contaminate the environment. Although far from being the majority, contact lens wearers
contribute to this burden of plastic waste every day. The waste comes in many different forms -
the contact lens itself, the blister packs, packages, plastic bottles for cleaning solutions, and so
much more.

With more daily disposable contact lenses being prescribed, it may be necessary to look at
sustainable options, starting with the packaging (blister packs). After brainstorming and
researching, I want to introduce pectin-chitosan – a bioplastic combo involving two
polysaccharides that I believe is a promising future for sustainable packaging.

Both pectin and chitosan are polysaccharides derived from natural sources – pectin from fruit
peels and chitosan from shellfish wastes. Both are renewable, inexpensive, degradable,
non-toxic, non-polluting, and have mechanical integrity5. They have not been explored as an
alternative for one-time-use packaging yet, but I would like to make a case for them.

Pectin has traditionally been used in jams, and more recently in biofilms, bioplastics, and even
nanocoating for surgical implant surfaces with established efficacy and safety3. There are some
studies on using pectin for ophthalmic drugs as well, as it can be converted into swellable
hydrogels that increase drug contact time and ocular absorption. Pectin has also demonstrated
great antibacterial activities2, including effects against Pseudomonas aeruginosa and
Staphylococcus aureus that can both cause keratitis, and has shown signs of anti-viral activities
in some studies. However, pectin by itself may not reach the level of desired integrity.
Fortunately, it can easily combine with other polysaccharides to achieve great stability and
durability – one of those polysaccharides is chitosan, a fibrous substance that can be extracted
from the exoskeletons of crustaceans. As a product of the deacetylation of chitin, chitosan is
less water soluble and able to be made into a tough bioplastic4. Synergistic effects can be
achieved by combining these two polysaccharides, harnessing the benefits of antimicrobial
effects from pectin and structural integrity from chitosan. In addition, the benefit of using
pectin and chitosan is that the effect on the environment is two-fold: reducing the amount of
plastic used, and repurposing current waste from citrus1 and shellfish waste, with no threat to
trees unlike other bioplastics and avoiding the use of raw materials. Technology to extract and
process both materials have been explored and many avenues of application have been
established, making them the perfect candidates for further research.
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With packaging that is sustainable, fully biodegradable, and perhaps more functional (bioactive
and antimicrobial), doctors can prescribe daily contact lenses with more confidence - knowing
it would benefit the patient without creating environmental burdens. The future is bright, and
with further research and prototyping, I firmly believe this is the next step to sustainable
packaging.
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