MEDICAL TEXTILES

New Technology Helps Medical
Textiles Fight Hospital Germs

BY MATTHEW HENRY, APPLICATIONS ENGINEER MANAGER, NANOHORIZONS INC.

sk any hospital or other
A health care facility adminis-
trator what is the most vex-

ing problem faced by their organiza-
tions and the answer will likely be
HAIs—hospital acquired infections.
According to a recent study conducted
by the Washington, D.C., think tank
Resources for the Future, 48,000
Americans die of infections caught
while in the hospital each year and that
is probably a conservative figure. In its
2009 quality report to Congress, The
U.S. Health and Human Services
Department found “very little
progress” in eliminating HAIs and
called for “urgent attention” to the
problem. In addition to the negative
impact on patient outcomes, HAIs also
hit the hospital’s bottom line. Medicare
has reduced or eliminated reimburse-
ments to hospitals for HAI treatments
and the mean cost of treating HAIs is
estimated to be $13,973 per incidence.
With a hospital-acquired infection rate
of approximately 5% of admissions,
reducing this rate to even 4% could
translate into millions of dollars in sav-
ings per hospital.

Fortunately, advances in antimicro-
bial technology are providing hospital
administrators, doctors, and health
care sector suppliers with new oppor-
tunities to reduce the seemingly
intractable HAI rate. While standard
infection prevention practices such as
hand washing and disinfection are of
paramount importance, an additional
approach gaining attention and sup-
port is to expand the role of antimicro-
bial agents in hospital settings from
the traditional therapeutic one to a
preventative one; in short, to provide
built-in antimicrobial protection for
the entire patient environment — from
the scrubs of the healthcare givers to
the wall paint, curtains, and patient
bed in the hospital room. The success

Greenology USA uses SmartSilver™ antimicrobial additives in its Do No Harm™ medical
scrubs. Photo courtesy of ©Greenology USA LLC

of this preventative approach depends
primarily on using an antimicrobial
agent that is effective, safe, durable,
affordable, and adaptable to a variety

of materials. Silver, revered for thou-
sands of years as a natural healing
metal and preservative, uniquely fits
this set of requirements.
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NanoHorizons offers a diversified line of SmartSilver™ additives. Photo courtesy of ©NanoHorizons Inc.

SILVER - AN ANTIMICROBIAL

The inherent antimicrobial proper-
ties of silver have a long historical
track record. As early as 1200 BC, the
ancient Phoenicians stored water in
silver bottles to prevent spoilage from
microbes. By 500 BC, Greeks and
Romans routinely used silver vessels
for water purification. In the fourth
century BC, Hippocrates, the father of
modern medicine, noted the healing
benefits and anti-disease properties of
silver. As they trekked westward, 19th
century American pioneers used silver
to keep their water safe and prevent
common ailments such as dysentery,
colds and flu. They also used silver
dollars in their milk containers to slow
bacterial growth. The 1800s also saw
silver used directly for medicinal pur-
poses—as silver sutures for surgical
wounds, as a silver nitrate solution to
eliminate blindness in newborns, and
to treat typhoid and anthrax. Before
the onset of antibiotics, silver com-
pounds were used to prevent infection
during World War 1. During the 1920s,
over 3 million prescriptions were writ-
ten annually for medicinal silver.

Silver’s impressive history contin-
ues today. Because it is recognized as
one of the most non-toxic and safest of
nature’s metals, silver is routinely used
in neonatal eye drops to prevent eye
infection. It is the preferred antimicro-
bial in wound care because of its abili-
ty to reduce infections without pro-

moting antibiotic resistance. Silver sul-
fadiazine is the most popular treat-
ment for burns in U.S. burn centers.
Outside the health care sector, you will
find silver in surfaces such as cutting
boards and table tops to help protect
against food contamination, in sport
and military
clothing to
reduce bacteria-
causing odors,
and in water
purification fil-
ters used by
international air-
lines and NASA.

The challenge
for hospital and
health care facili-
ty  administra-

tive health care facility products that
are made of a variety of materials
(including natural and synthetic fibers
as well as plastics, coatings and foams),
and to do so without requiring product
manufacturers to redesign their current
processes. The solution lies in leverag-
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NanoHorizons' state-of-the-art laboratories conduct industry-standard efficacy testing and

R&D. Photo courtesy of ©NanoHorizons Inc.

ing the natural antimicrobial capabili-
ties of silver with nanotechnology.

LESS IS MORE

Nanotechnology combines engi-
neering and science to make materials
that are smaller than 100 nanometers
and, in doing so, impart to these mate-
rials unique properties not present in
their bulk form. NanoHorizons Inc.

Call PASCO for a full
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our medical fibers

equipment can make

your production

more profitable and
with better quality.

IPASLIE

specializes in the field of practical
nanotechnology for a broad range of
textile, health care and industrial
applications. The company’s
nanoscale silver antimicrobial addi-
tives are entirely developed and man-
ufactured in the United States, are
EPA-registered and Oeko-Tex®
approved, and are marketed globally
under the SmartSilver™ brand.

NanoHorizons’ proprietary applica-
tion of nanotechnology produces sil-
ver particles that are nanoscale (<100
nm) in size. To put things into per-
spective, the width of a human hair is
about 100,000 nanometers while the
average size of bacteria and viruses is
generally 2,000 and 100 nanometers,
respectively. Reducing silver to these
extremely small sizes provides several
important benefits not found in sil-
ver’s bulk form. The first is related to
antimicrobial performance. Ionic sil-
ver, the active form of silver that
inhibits the growth of microbes, is
released from the surface of the silver
when exposed to moisture. The key to
optimizing the use of silver as an
antimicrobial, therefore, is to maxi-
mize the production of silver ions that
target and eliminate microbes. The
smaller the silver particle is, the larger
the surface area producing silver ions.
Hence, unlike bulk silver-based
antimicrobial solutions that depend
on adding increasingly more silver to
be effective, nanoscale silver can
achieve the same or better levels of
efficacy using considerably less silver,
thereby reducing costs and environ-
mental impacts.

Nanotechnology brings other advan-
tages to silver. NanoHorizons™ silver
particles are covalently bonded to mol-
ecules in the products in which they are
integrated. In this way, the silver parti-
cles are less susceptible to being washed
out or worn off over time. Under the
proper application techniques, their
antimicrobial capabilities are effective
for the expected life of the host materi-

PASCO has been active in the development of specialized

machines used for medical applications for many years.
Fiber forming, heating, drawing, drying, and coating
equipment is provided for both mono and multi-filament

products used for sutures, hollow fiber, carbon fiber, etc., etc.

Such equipment development and manufacture is usually
done under confidentiality agreements and is specific to the
customers exact requirements. Components from the USA
are used to the extent possible. Consultation, engineering
and service originate out of our North Carolina plant site.

P.O. Box 5468 - Asheville, NC 28813 - Tel: 828-684-7070
Fax: 828-684-6937 + E-mail: sales@pascorolls.com
Ship to: 44 Buck Shoals Road, Building D-2, Arden, NC 28704

Visit our website at www.PASCOROLLS.com
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al. In addition, silver nanoparticles are
so small that they don’t impact mechan-
ical properties such as hand feel or ten-
sile strength, and unlike organic
antimicrobials, silver won't negatively
impact other textile effects such as
flame retardation or moisture control.
Finally, NanoHorizons’ proprietary pro-
duction methods result in a nanoparti-
cle silver additive that is integration-
ready and compatible with virtually any
manufacturing process across a wide
variety of host materials. SmartSilver
additives are easily mixed or metered
into finished and in-process formula-
tions. The additives are also stable
against UV light and high temperatures
and resist oxidation.

FIGHTING BACTERIAWITHTEXTILE

Medical textiles have numerous
applications in the health care field
including clothing, bedding, curtains,
and medical devices, to name a few.
NanoHorizons works with a number
of OEMs and end-customers that
manufacture  medical  textiles.
Greenology USA LLCs Do No
Harm™ brand, for example, has
launched a line of eco-friendly med-
ical scrubs and apparel enhanced
with SmartSilver that helps protect
the scrubs from bacterial contami-
nants found in the workplace and
transported from room to room.
NanoHorizons’ silver nanoparticles
have also been integrated into materi-
als used in the construction of wound
care dressings to help prevent wound
site infections as well as in breast
forms used by women following mas-
tectomy surgery.

NanoHorizons offers several formu-
las of its SmartSilver additives, facili-
tating integration into customer-spe-
cific manufacturing processes. For tex-
tile applications, the most frequently
used formulas are the SmartSilver™
Masterbatch and the SmartSilver™ Pro
Series. The Masterbatch antimicrobial
additives consist of silver nanoparti-
cles pre-dispersed in a specific resin
for use by yarn and film extruders as
well as by companies involved with
molding and foaming thermoplastics.
Manufacturers use these resins like

any other standard additive-based
masterbatch to add antimicrobial per-
formance to the desired polymer.

For dye-based processes, the Pro
Series offers manufacturers the option
to exhaust an antimicrobial directly
onto fibers or fabrics made of natural
fibers, such as cotton and wool, or
onto synthetic fibers, such as poly-
ester and nylon. These additives are
applied like an exhaust acid dye and
can be treated either before or after
the dye step. NanoHorizons also offers
a line of powder-based dispersible
additives that can be applied to tex-
tiles using standard finishing or coat-
ing equipment. The resulting treated
textiles have proven to be both safe to
wear and effective at killing bacteria
even after 50-75 launderings.

PATIENT ROOM OF THE FUTURE

Left unchecked, HAIs threaten sig-
nificant economic consequences to
the health care system as well as an
unacceptable human toll. In this
fight against microbe-causing infec-
tions, there is no substitute in the
healthcare setting for personal
hygiene and frequent facility clean-
ing. That said, however, research has
shown that health care workers clean
their hands effectively only about
half the time. A comprehensive
approach that integrates durable
antimicrobial protection into multi-
ple patient touch points can provide a
second line of defense to the current
labor-intensive cleaning procedure.
Nanoscale silver additives, such as
SmartSilver, offer a cost-effective and
flexible solution to integrate safe and
proven antimicrobial protection into
virtually all hospital surfaces that har-
bor germs. With their ubiquitous
presence in the patient room, medical
textiles enhanced with these additives
can play a key role in reducing the
HALI threat.

For more information contact;
NanoHorizons Inc.

Tel: 1-814-355-4700

Fax; 1-814-355-4722

Email; Info@nanohorizons.com
Website: www.smartsilver.com

Technical Textiles
Mergers,
Acquisitions
and Divestures

GL Capital, LLC

We understand the nuances of
the domestic and International
technical textile industry and
bring over 70 years of com-
bined business, technical and
financial expertise. The current
economic climate is an ideal
time for sellers to locate buyers
seeking to diversify and for
buyers to identify growth op-
portunities through acquisition.

For a confidential
conversation contact:

Edward C. Gregor P. John Lovell
704-442-1940 719-375-1564
ecg@egregor.com glcapital@comcast.net
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