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HuminTex - Humic substances for the antiviral functionalisation

of ecologically sustainable nonwovens for respiratory masks

Objective

Incorrect or careless handling of masks that are in use or have been used carries the risk of
unintentionally spreading active viral particles present on the mask. Furthermore, the use of fossil raw
materials in mask production contributes to an increase of carbon footprint, whilst improper disposal
exacerbates the global plastic waste problem. Therefore, the aim of the research project was to
develop a bio-based and biodegradable textile composite for particle-filtering half masks, as well as a
novel, environmentally friendly antiviral finish for it.

Approach and results

Spunbonded and meltblown polylactide (PLA) nonwovens of varying grammage and porosity were
combined in layers and assessed for their suitability and processability for use in respiratory masks.
In addition, methods were developed to impart antiviral properties to the meltblown filter fabric layer
using a polyaminosaccharide-based binder system (chitosan) and naturally occurring humic
substances. Beside the application by dip-coating followed by drying, the suitability of low-energy, non-
thermal electron beam (e-beam) technology for gentle and energy-efficient surface functionalisation
was investigated.

The result of this work is a particle-filtering half mask with an antiviral-functionalised filter layer. The
material composition is based primarily on renewable raw materials and biodegradable materials,
highlighting the potential for sustainable material and process alternatives in the field of protective
equipment and other nonwoven-based applications.

Functionalisation of Respiratory mask with antiviral-
meltblown nonwoven by dip  functionalised filter layer
coating and drying filter

layer

Acknowledgement

We would like to thank the Federal Ministry for Economic Affairs and Energy for funding the research project
HuminTex (Reg. No. 16PS104001) within the funding programme ‘Bundesférderung von Forschungs- und
Technologievorhaben zur Produktion innovativer persdnlicher Schutzausriistung”.

Contact: Dipl.-Ing. Marco Sallat Phone: +49 371 5274-167 Email:  marco.sallat@stfi.de
Dr. rer. nat. Ralf Lungwitz Phone: +49 371 5274-248 Email:  ralf.lungwitz@stfi.de

Z Fraunhofer
FEP

S

SENTIAS

GERMAN CARE

Hochschule
Zittau/Gorlitz

P ZIRKON

VWV

ZSCHIMMER & SCHWARZ

Gefordert durch:

* Bundesministerium
fiir Wirtschaft
und Energie

aufgrund eines Beschlusses
des Deutschen Bundestages

30/06/2026


https://www.stfi.de/en/

