
Project Overview

Pharmaceutical Coating Application: Chitin Nanofiber Tablet
Coating Fabrication

Group P5: Martin Edwini-Bonsu | Devin Sutton | Sarang Sai Narain | Karan Bakhshi | Kasish
Mahajan | Ryan Parissay

Environmental Impact

arapex

Process Description Economics

Plant Layout

Societal Impact

Acknowledgements

References

Deacetylation

Washing & Filtration

Protonation

Nanofiber Fabrication

Deacetylated chitin slurry is decanted to remove
proteins, then re-slurried and neutralized using
acetic acid to eliminate residual caustic and ash.

Commercial chitin reacts with concentrated
sodium hydroxide at 130 °C to cleave acetyl groups,
yielding partially deacetylated chitin.

Deacetylated chitin reacts with acetic acid to
protonate amine groups to generate surface
charge.

Protonated chitin undergoes high-pressure
homogenization at 1400 bar, using intense shear
forces to fibrillate the polymer, followed by
microfiltration to ensure uniform nanofiber
dimensions.

20 Years Plant
Lifetime

8000 operational
hours/yr

NPV = $35.8
million

Payback Period
= 3.8 yrs

IRR = 32%

Profit Margin:
10.1%

Recommendations

Microfiltration rejects
accumulate as
oversized chitin
biomass particles.

Upcycles
Organic Waste

Replaces Petroleum-
based Polymers

Enhances Consumer
Safety

Secure pharmaceutical R&D grants and investment tax
credits to improve profit.

Prof. Berretta, Dr. Verrett, Dr. Yadav, Dr. Kritharis,
Dr. Englezos. 

Location:
Shanghai,

China 

Objective: Design and construct a chitin
nanofiber production plant to create
biocompatible pharmaceutical tablet coatings.

Challenge: $33 billion CAD worth of pharmaceutical waste due
to low-quality tablet coatings.

Pharmaceutical
Waste

Possess intrinsic
anitmicrobial properties
that inhibit pathogens

ChNFs offer a
biodegradable and
biocompatible
alternative to reduce
pollution.

Extending API shelf
life by 120%
reduces expiry-
driven waste by
40%

Uses recycled
crustacean
shells from
seafood
industry

Use predictive maintenance and asset optimization to
extend equipment life and minimize downtime and repair
expenses.

Negotiate with suppliers for bulk discounts to reduce raw
material costs.

Acetic acid vapour is
released from open
batch reactors and
buffer tanks.

Local ventilation and
scrubbers capture emissions
at the source before release.

Process generates
high-pH (~15) from
NaOH deacetylation
stages.

On-site neutralization adjusts 
effluent to pH 6-9 before
discharge under Waste
Discharge Permit.

Non-hazardous 
biomass rejects directed to
composting facilities.

Tablet coatings use
petroleum-derived,
non-biodegradable
polymers.

Waste-derived ChNF replaces
synthetic polymers in a circular
bioeconomy.


