Antimicrobial and Electrically Conductive Silver Coated Fabrics by Plasma-Based Techniques

 
Dominic Tessier,  Martin Filteau 
 CTT Group, 3000 Boullé, Saint-Hyacinthe (Quebec), Canada, J2S 1H9

Claude Côté, Andranik Sarkissian

 Plasmionique Inc, 1650 boul. Lionel-Boulet, Varennes (Quebec), Canada, J3X 1S2.
 

Cold plasma technology offers a versatile, environmentally friendly and energy cost effective method for treatment and/or development of fabrics with applications in medical field, including applications to development of fabrics exhibiting antimicrobial and electrostatic dissipation properties. Chemically silver-coated antimicrobial fabrics (or laminates) are often used for skin wound dressings (burn or chronic), after surgery masks and pressure-controlled garments.  However, deposition of silver by chemical treatment requires complicated multi-step processes that often result in poor reproducibility and quality control.

In this work, plasma-based techniques were used for cleaning the fabric and deposition of the silver coating. A mixture of Argon and Nitrogen plasma was used for the removal of silicone contaminants (used as lubricants) and surface activation of a commercially available Nylon 6/Lycra knitted fabric (74/ 26%). The silver deposition was carried out by magnetron sputtering technique. 

Antimicrobial testing (AATCC Test Method 147-1998) revealed that the antimicrobial activity of our silver coated fabric was moderate.  Results depicted in Table 1 indicate that bacteria inhibition was observed only for bacteria in direct contact to –beneath- the fabric and no clear zone of inhibition beyond its edge was detected. However, a simple single-step chemical treatment has been developed and tested at CTT that significantly improves the zone of inhibition around the silver coated fabric’s edge.  The initial experimental results demonstrate that our developed process results in a significantly better inhibition performance than the chemically deposited silver fabric.
Table 1.  Bacteria inhibition (AATCC 147-1998) of silver coated fabrics.
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Work is in progress to optimize our process by further improving silver/ fabric adhesion and decreasing the process time, while retaining high antimicrobial activity, large zone of inhibition and high electrical conductivity.
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		Samples		Silver deposition method		Silver coating		Chemical treatment time (min)		K. pneumo-niae		S. aureus

										Inhibition zone (mm)

		1306A		chemical		2 sides		n / a		1.0		1.0

		7 **		sputtering		1 side		0.0		0.0		0.0

		7B **		sputtering		1 side		1.0		2.0		2.5

		7C **		sputtering		1 side		10.0		9.0		11.0

		7D **		sputtering		1 side		30.0		8.0		10.0

		**Coating time of 84 min.
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