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ABSTRACT K om AW ©7 ) ETHYL CELLULOSE (EC)
Ethyl cellulose (EC), a hydrophobic and film-forming |

cellulose derivative, is gaining attention as a sustainable

, , , 4% , EC foils remain structurally » Hydrophobic, water-resistant and film-forming [ OR
material platform, particularly in applications demanding and chemically stable up to e c ol Tl N e e 0 o
water resistance, mechanical durability, environmental 25 kGy. stability g O
resilience and processability. i . .

However, i’lcos behavior u»;der sterilization conditions ® ‘Biodegradableland biocompatible o) "
such as amr’na irradiation, remains underexplored | Minimal oxidation and * Suitable for advanced applications: packaging,
2 / > ' limited radical formation sensors, medical devices, cultural heritage R=H or CH,CHj

In this study, transparent EC foils were irradiated at 10 and
25 kGy, and their structural, chemical and mechanical
stability was assessed using Raman, FTIR, EPR, DMA and

after irradiation.

TGA analyses. X .

The results revealed only minor molecular changes, |\ @ y,.' Sllgh.t.lncrease in thermal
with limited signs of crosslinking or oxidation, negligible 7/ stability.
radical formation, and a modest increase in thermal
stability.

These findings confirm EC’s robust resistance to EC is a promising sterilizable
gamma-induced degradation, supporting its use in biopolymer for sustainable
sterilizable, bio-based materials for packaging and related applications.
technologies. |

devices, Gamma irradiation, Sterilizable materials.
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1. RAMAN SPECTROSCOPY 2. FTIR SPECTROSCOPY
1. Sample preparation
Transparent EC foils were prepared by solvent FEC HECHCO
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2. Gamma Irradiation intensities after irradiation. o — |
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= Dynamic Mechanical Analysis x 0 10 25 * All samples show a single main
(DMA) = Absorbed Dose (kGy) degradation step (~270 °C).
e Slight increase in thermal stability at 10
= Thermogravimetric Analysis 1 Low radical cpncentratlon in SI|gh’F shlft to higher jcemperature and.25 kGy. 0 o
(TGA-DTG) | N ?I samples with only a modest and limited changes in storage Residual mass > 50% at 600 °C for all
’ increase at 25 kGy. modulus and tan 6. samples.
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{2 Aslight increase in thermal stability was detected.

() EC maintains its structural integrity and mechanical behavior after sterilization doses.
@ These results support the use of EC as a sterilizable, sustainable biopolymer for
packaging, medical and electronic applications, as well as cultural heritage preservation.
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