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By Marty Gurian, Designtex (a subsidiary of Steelcase Inc.)

|Applied technology

Nanotechnology in High-Performance
stery for Sports Arena and
Healthcare Applications

This paper was presented at AATCC'’s Innovations in Nanotechologies, Composites, and
Sports/Military Materials symposium in Atlanta, Ga., U.S.A.
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Fig. 1. Nano-whiskers (1 10 m) attached to fabric.

In 2001, pioneering research and
development work began on applying nano-
technology to commercial interior textiles.
Initial efforts focused on attaching nano-
whiskers (Fig. 1), or engineered clusters of
molecules, to upholstery and panel fabrics.
The objective was to use the hydrophobic
(water-repelling) nano-whiskers to provide
fabric with a high level of stain resistance
and cleanability. High-use sporting venues
and healthcare facilities were some of the
initial commercial applications to benefit
from nano-whisker technology.

Early exploratory efforts on
Nano-Tex-treated upholstery and panel
fabrics demonstrated that this finish resulted
in a “WS" cleaning code for many fabric
types. This meant a wide range of popular
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water- and solvent-hased
cleaning agents could

be used. A high level of
stain resistance and easy
cleanability was indicated
for the four stains used as
a baseline: coffee, Italian
salad dressing, yellow
mustard, and Betadine.

A diverse range of qua-
ternary and phenolic
germicides recommended
by the Center for Disease Control and
Prevention (CDC) could be used safely for
disinfecting the fabric, without the loss of
stain resistance after repeated treatments. It
was also established that diluted bleach

(4:1 ratio) could also be used if the substrate
was 100% solution-dyed fiber.
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The first large commercial installation of
Nano-Tex-treated upholstery in a major
sporting venue was the upholstered seats
at the Houston Rockets basketball arena in
2003. In the critical evaluation stage, the
Rockets organization provided a list of 30
stains of concern in their arena. The stains
included seven beverages (coffee, beer,
orange juice, wine, liquor, fruit punch, and
soda), 18 foods (nacho cheese, spicy brown

Fig. 2. An ASCR cleaning technician applying
a water-based cleaning agent

mustard, honey mustard, yellow mustard,
ketchup, relish/pickle juice, salsa, tomato
juice, chili, melted chocolate, chocolate
syrup, hot caramel, Caesar dressing, Italian
salad dressing, barbecue sauce, Italian ice,
cotton candy, and gum), and five other stains
(paint, wood varnish lacquer, mud, blood,
and uring).

Stain resistance and cleaning studies
were conducted at the laboratory of the
Association of Specialists in Cleaning and
Restoration, ASCR (Fig. 2) and Designtex’s
internal cleaning workroom. After setting for
seven days, most of the 30 stains could be
removed by water-based methods (water
and detergent) and the remainder, by the use
of solvents. The ASCR evaluated 13 potential
solvents to determine which was most
effective on typical oil-based stains such
as mayonnaise and Italian salad dressing.
Fantastik was found to be the most effec-
tive commercial solvent cleaning agent in
this study. In the summer of 2003, 18,000
Rockets seats were upholstered with
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