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Carta patinata ad alte prestazioni da residui di cellulosa batterica

¢ polpa di eucalipto: maggiore resistenza meccanica, resistenza all’acqua

e proprieta di barriera all’aria

I prodotti cartacei a base di cellulosa derivati da scarti agroindustriali hanno suscitato notevole
interesse per il loro potenziale nello sviluppo di materiali sostenibili. In questo studio, residui di
cellulosa batterica (BC) provenienti dall’industria alimentare ¢ delle bevande sono stati impiegati
come agente rinforzante per realizzare compositi di carta ad alte prestazioni, miscelandoli con polpa
di eucalipto (EP) in diversi rapporti ¢ grammature.
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Abstract: Cellulose-based paper products derived from agro-industrial waste have attracted
considerable interest due to their potential in sustainable material development. In this
study, bacterial cellulose (BC) residue from the food and beverage industry was employed
as a reinforcing agent to fabricate high-performance paper composites by blending with
eucalyptus pulp (EP) at various ratios and basis weights. These papers were coated with
a cationic modified starch solution (MS) using a rod coater, followed by hot pressing.
Mechanical strengths (TAPPI Standard), water resistance (Cobb test and water contact
angle), and air permeability (ASTM D737) were evaluated to assess material performance.
The results showed that incorporating 50 wt% BC produced paper with outstanding
mechanical performance, characterized by a high tensile index and excellent tear resistance.
The application of the MS coating significantly boosted water resistance and air barrier
check for performance, underscoring the effectiveness of this approach in creating high-performance

dat . . . .
updaa A“ paper materials. The resulting coated composites demonstrated excellent mechanical
Academic Editor: Seneen Han strength and barrier properties, positioning them as promising candidates for filtration
Rocnived: 25 A peil 2028 applications such as personal protective face mask membranes.
Coatings 2025, 15, 720 https://doi.org/10.3390/ coatings15060720

hups://www.mdpi.com/2079-6412/15/6/720

NUMERO 4 - LUGLIO 2025



Verso I"uso razionale degli imballaggi in plastica per ridurre I'inquinamento

da microplastiche: unabreve rassegna

Le microplastiche (MP) nell’ambiente naturale si formano quando i polimeri sintetici vengono
frammentati ¢ micronizzati fino a una dimensione = 5 mm. Le MP sono un problema ambientale
globale, in particolare all”interno degli ecosistemi acquatici, a causa della loro persistenza, accumulo
ed effetti incerti a lungo termine. Questa revisione esamina i percorsi di degradazione dei polimeri
che determinano la formulazione di MP, il loro tasso e distribuzione negli ecosistemi e il loro
potenziale ingresso nei sistemi alimentari. Le sfide principali includono la mancanza di metodi di
rilevamento standardizzati, in particolare per le nanoparticelle; prove limitate di tossicita a lungo
termine; e |"inefficienza degli attuali quadri di gestione dei rifiuti.
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Abstract

Plastic pollution has been recognized as an emerging risk for the aquatic environment.
Shifting from the prevailing linear “take-make-dispose” model to a “circular” economy
framework is essential for mitigating the environmental impact of plastics. Microplastics
(MPs) in the natural environment are formed when synthetic polymers are fragmented
and micronized to a size < 5 mm. MPs are a global environmental problem, particularly
within aquatic ecosystems, due to their persistence, accumulation, and uncertain long-term
effects. This review examines the degradation pathways of polymers that result in MP
formulation, their rate and distribution across ecosystems, and their potential entry into
food systems. Key challenges include a lack of standardized detection methods, specifically
for nanoparticles; limited evidence of long-term toxicity; and the inefficiency of current
waste management frameworks. Emphasis is placed on the cradle-to-grave lifecycle of
plastic materials, highlighting how poor design, excessive packaging, and inadequate post-
consumer treatment contribute to MP release. The transition from Directive 94 /62/EC to the
new Regulation (EU) 2025/ 40 marks a significant policy shift towards stronger preventive

J. Mar. Sci. Eng. 2025, 13, 1245 https:// doi.org/ 10.3390/ jmse13071245
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Rivestimento idro-oleorepellente sostenibile a base di chitosano altamente
deacetilato per pasti in scatole monouso

In risposta alle preoccupazioni ambientali e sanitarie associate ai contenitori per alimenti in plastica
a base petrolchimica e agli agenti idrorepellenti e oleorepellenti fluorurati, questo studio propone
una tecnologia di rivestimento sostenibile e priva di fluoro a base di chitosano per migliorare la
resistenza all’acqua e all’olio dei contenitori per alimenti in polpa di carta stampata. Regolando il
grado di deacetilazione ¢ la concentrazione della soluzione di chitosano, i contenitori per alimenti
rivestiti sono stati realizzati mediante un metodo di spruzzatura.
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Abstract: To mitigate the serious environmental impact caused by the persistent accumula-
tion of plastics, replacing conventional plastics with paper-based alternatives has emerged
as a promising trend. In response to the environmental and health concerns associated with
petrochemical-based plastic meal boxes and fluorinated water- and oil-repellent agents,
this study proposes a sustainable, fluorine-free coating technology based on chitosan to
enhance the water and oil resistance of molded-paper pulp meal boxes. By adjusting the
degree of deacetylation and the solution concentration of chitosan, coated meal boxes were
fabricated via a spraying method. The results demonstrate that coatings prepared with
highly deacetylated (>95%) and concentrated (4% w/v) chitosan significantly improve
barrier properties, achieving a water contact angle of 114.9” = 3, the highest oil-resistance
rating (12/12) according to TAPPI standards, and stable resistance to 95 “C hot oil for up
to 30 min without leakage. In addition, the coated samples exhibit enhanced mechanical
strength (21.26 MPa) and excellent biodegradability. This work provides a cost-efficient and
eco-friendly disposable food packaging solution, facilitating the sustainable substitution of
petrochemical-based plastics.

Matenals 2025,18, 741 https: //doi.org /10.3390/mal8122741
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Attacco e formazione di biofilm di otto diversi sierotipi di Salmonella

su tre superfici a contatto con gli alimenti a diverse temperature

Le specie da Salmonella rappresentano un rischio per la sicurezza alimentare nella catena di
produzione a causa del loro potenziale di sviluppo di biofilm. Questo studio ha esaminato la
formazione di biofilm di otto sierotipi di Salmonella provenienti da diversi focolai di origine
alimentare su tre superfici a contatto con gli alimenti, acciaio inossidabile, silicone e nylon, a 10 °C
e 37 °C. L'effetto della temperatura ¢ stato osservato in una formazione piu lenta del biofilm a 10
°C con circa 5 log (ufe/cm2) dopo 24 ore, in contrasto con 7-log (ufc/cm2) a 37 °C. Il materiale ha
anche influenzato la formazione del biofilm, con 1 biofilm piu forti su acciaio inossidabile a 10 °Cee
siliconea 37 °C.
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Abstract

Salmonella spp. represent a food safety risk in the production chain because of their
potential for biofilm development. This study examined the biofilm formation of eight
Salmoneila serotypes from diverse foodborne outbreaks on three food-contact surfaces,
stainless steel, silicone, and nylon, at 10 °C and 37 °C. The effect of emperature was
observed in slower biofilm formation at 10 °C with about 3-log (cfu/cm?) after 24 h,
contrasting with 7-log (cfu/ cm?) at 37 °C. The material also influenced biofilm formation,
with the strongest biofilms on stainless steel at 10 °C and silicone at 37 °C. The serotypes
producing the strongest biofilms were S. Enteritidis, S. Saint Paul, and S. Montevideo. The
weakest serotypes were S. Senftenberg, S. Anatum, and the avirulent S. Typhimurium. The

. production of extra-polymeric substances was evident with S. Enteritidis. The biofilm index

updates showed the highest value for low temperature, nylon, and silicone, and for S. Montevideo,
Acadernic Editre- Ginseppe Comi S. Enteritidis, and S. Saint Paul. The whole-genome sequencing of each serovar suggested
Microorganisms 2025, 13, 1446 https://doi.org/10.3390/ microorganisms13071446
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Studio delle proprieta superficiali e dell’attivita antibatterica di campioni a base
di poliammide 12 stampati in 3D rivestiti da un film sottile amorfo

al plasma S10xCyHz approvato per il contatto alimentare

Questo studio ha valutato I’efficacia di un rivestimento nanometrico SiOxCyHz depositato,
approvato per il contatto con gli alimenti, su substrati a disco in poliammide 12 (PA12) stampati in
3D, con l"obiettivo di fornire funzionalitd antimicrobica e anti-biofilm a componenti meccanici e
materiali di imballaggio nella filiera alimentare. Il rivestimento ¢ stato applicato utilizzando la
deposizione chimica davapore con plasma (PECVD) e caratterizzato tramite spettroscopia infrarossa
atrasformata di Fourier (FTIR), spettroscopia Raman, analisi termogravimetrica (TGA), microscopia
elettronica a scansione (SEM) e misurazioni dell”angolo di contatto.
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Abstract: Microbial contamination and biofilm formation on food contact materials (FCMs)
represent critical challenges within the food supply chain, compromising food safety and
quality while increasing the risk of foodborne illnesses. Traditional materials often lack
E';G‘Cr‘?; sufficient microbial resistance to contamination, creating a high demand for innovative
antimicrobial surfaces. This study assessed the effectiveness of a nanosized deposited

peadme B PR ARSET Si0,C,H, coating approved for food contact on 3D-printed polyamide 12 (PA12) disk
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Sviluppo di film di acido poli(L-lattico) contenenti estratto di Curcuma

lunga L. per il confezionamento attivo di formaggi

Le soluzioni di imballaggio a base biologica con funzioni attive per diverse categorie alimentari sono
oggi un tema molto interessante. Questo imballaggio garantisce un’adeguata conservazione della
qualitd degli alimenti e prolunga la durata di conservazione dei prodotti confezionati. Inoltre,
rappresenta una promettente strada per contrastare |’inquinamento globale, proteggere la salute
umana e garantire un migliore benessere planetario. In questo lavoro, una composizione di
imballaggio a base di acido polilattico (PLA) con I"aggiunta di estratto di Curcuma longa L. (C),
preparata con il metodo di fusione in soluzione, viene promossa come potenziale opzione di
imballaggio per il confezionamento alimentare attivo del formaggio.

processes [ﬁ\{p’u
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Abstract Biobased packaging solutions with active functions for different food categories
are a very attractive topic nowadays. This packaging provides suitable preservation of the
food quality and extends the shelf life of packed items. In addition, this is a promising
pathway to overcome global pollution, to protect human health, as well as to provide a
better planetary wellbeing. In this work, a packaging composition based on poly (lactic
acid) (PLA) with the addition of Curcuma longa L. (C) extract prepared by the solution
casting method is promoted as a potential packaging option for the active food packaging
of cheese. The dopant levels of the extract were performed at 0.5%, 1%, 2%, 5%, and 10%,
while the neat PLA film was used as a control. The obtained results are promising. By
a thermal analysis, it is shown that C-extract has a plasticizing and nucleating effect on
PLA molecules, as well as improving the barrier and other film properties. Moreover, this

Processes 2025, 13, 1881 https: / /doi.org/10.3390/pr13061881
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Tendenze e sfide recenti nell’analisi non mirata e nella valutazione del rischio

di sostanze migranti aggiunte non intenzionalmente da materiali plastici

a contatto con gli alimenti

I quadri normativi si sono evoluti di pari passo con questi progressi analitici per garantire la sicurezza
alimentare. Il Regolamento (UE) n. 10/2011 della Commissione Europea [7], recentemente
modificato dal Regolamento (UE) 2025/351 della Commissione [8], ad esempio, stabilisce limiti di
migrazione specifici per le sostanze presenti nei materiali per il contatto con gli alimenti (MOCA) in
plastica e impone ai produttori di valutare la potenziale migrazione sia di IAS che di NIAS nelle
condizioni peggiori, utilizzando simulanti alimentari appropriati. Tali normative richiedono test di
migrazione completi, che comportano 1"esposizione dei MOCA a simulanti alimentari in condizioni
controllate che riproducono scenari reali.
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Recent Trends and Challenges on the Non-Targeted Analysis
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Abstract

Non-intentionally added substances (NIAS) in plastic food contact materials represent a
critical undercharacterized chemical safety concern, caused by their inherent diversity,
potential toxicity, and regulatory challenges. This review synthesizes recent advances and

Academic Edisor: Ping Xiang persistent gaps in NIAS analysis, with a primary focus on analytical workflows for non-
Received: 21 May 205 targeted analysis, alongside a consideration of risk assessment and toxicological prioriti-
Revised: 17 June 2025 zation frameworks. Conventional plastics (e.g., polyethylene, polypropylene, or polyeth-
Accupted: 24 Jure 2005 yvlene terephthalate) as well as emerging materials (e.g., bioplastics and recycled poly-
Fekfished:28 June 2025 mers) exhibit different NIAS profiles, including oligomers, degradation products, addi-
Gitation: Misalles, P.; tives, and contaminants, requiring specific approaches for migration testing, extraction,
Fusntes-Ferragud, E; and detection. Advanced techniques, such as ultra-high-performance liquid chromatog-
Soces-FHemdnder, C: Coscolih. C. raphy or two-dimensional gas chromatography coupled with high-resolution mass spec-
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trometry, have enabled non-targeted analysis approaches. However, the field remains

Toxics 2025, 13, 543 https://doi.org/10.3390/toxics13070543
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