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The agri-food supply chain uses plastic food packaging alongside many other types
of packaging materials. The extensive use of single use plastic packaging is known to
have many significant negative environmental implications and efforts are being made to
address this issue. One of the solutions for reducing the impacts of plastic packaging is
to take a circular economy approach, which includes multiple reuses of packaging before
closed-loop recycling. For this purpose, it is very important to investigate the factors
that may influence, discourage or prevent reusability. This research focuses on the most
concerning issue relating to the reuse of food packaging: the prevention of contamination
due to crossover from the old product to the new. Specifically, this work investigates factors
related to surface properties that have an influence on the effectiveness of cleaning plastic
food packaging and on the post-cleaning assessment.

In this study, we examine the surface characteristics of recycled polyethylene tereph-
thalate (rPET) trays that will likely change due to several supply use–clean cycles. Standard
rPET packs (W × L × H, 150 × 210 × 40 mm) have been subjected to repeated wash cycles
(using a Classeq® Glasswasher G400 Duo, Nisbets, Bristol, UK) at 55 ◦C wash and 70 ◦C
sanitisation, and their resultant surface roughness profiles measured using a Talysurf®

Form Intra 50, Taylor Hobson, Leicester, UK, apparatus. Although there was a significant
change in the Ra values (ranging from 0.07 to 0.26 µm) over 20 wash cycles (Figure 1), some
apparent increases in roughness could not be definitively proven due to fluctuating data
points. The procedure was undertaken with and without the use of caustic soda detergent
but no difference in roughness was apparent. Other influences on surface roughness, such
as the use of cutlery during the consumption of food, will be assessed and correlated with
cleaning parameters and the detectability of residual food fouling. The implementation
of this assessment process on an industrial scale will require rapid assessment methods
to analyse each pack in a rapid, automated process. Future work will thus investigate the
ability of rapid ultraviolet fluorescence imaging to assess the surface properties, alongside
the cleaning effectiveness of washed rPET packaging, which is a technique already under
development by this research team. The implications of such a system within a data-rich
Industry 4.0 system are discussed.
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Figure 1. Roughness of rPET Packs washed without detergent at 55 °C wash and 70 °C rinse tem-

perature. 
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Figure 1. Roughness of rPET Packs washed without detergent at 55 ◦C wash and 70 ◦C rinse
temperature.
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