Special Media

Emerging Antimicrobial Technology Offers
Broad Control of Pathogenic Microorganisms
By Martin R. Jenkins and Gregory C. Gilles

Summary: Recent failures in public water
treatment systems and a growing population with suppressed immune systems
have increased consumer awareness and
demand for point-of-use/point-of-entry
(POU/POE) and other commercial devices
that protect against harmful waterborne
microorganisms. Incorporating new microbial media will help reduce risk to endusers by mitigating unwanted microbes in
a variety of potable and non-potable water
supplies, in the United States and abroad.
Part 2 next month will discuss a new resin
with special properties for anion removal.

E.

coli outbreaks such as the one
in Walkerton, Ontario, which
killed at least seven and injured an additional 2,000 people, have
diminished the sense of security
people once had in the safety of drinking a fresh glass of tap water. Although the vast majority of public
water systems deliver “microbiologically safe” water to their consumers,
incidental and often undetected contamination does occur. Added to this
is an increased understanding of the
ill effects microorganisms can have
on at-risk individuals such as the elderly, young and those with suppressed
immune systems like chemotherapy
patients.
Together, these factors and others have created a groundswell of
demand for water treatment devices
and systems that are effective over a
wide range of microbes. While many
commercially marketed POU devices,
such as countertop and faucet-mount
filters, carafes, etc., now include antiWater Conditioning & Purification

microbial media to address this need,
they’re often limited in the range of
microorganisms they can control, continuing to leave the consumer potentially at risk from disease causing
pathogens.

Innovative technology platform
A new media-based technology
developed over the last two years
offers alternatives to consumers for
achieving the antimicrobial protection they expect, controlling not only
a wide range of bacteria and yeasts
but viruses as well.
At the heart of the technology is a
synthesis methodology involving
impregnation of various metal oxides
onto an inorganic support resulting
in a material with biocidal and bacteriostatic properties. The technology
platform allows the synthesis of numerous combinations of known antimicrobial agents—such as copper
(Cu), silver (Ag), manganese (Mn),
zinc (Zn) and others—with various
support materials to create a composition with unique physical and
chemical properties, e.g., surface area,
porosity, morphology, metal dispersion and metal distributions. Support
materials can include numerous substrates such as alumina, silica, carbon, polymers, plastics and other
metal oxides. The technology inactivates, reduces and/or exhibits bacteriostatic properties on a variety of
bacteria, yeast, algae, and viruses
through several modes of action:
• Chemical interactions between the
organisms and metals/metal ox-

ides, i.e., catalytic oxidation and
reduction;
• Cell wall interactions inhibiting
electron transport;
• DNA binding to prevent unwinding;
• Physical changes that disrupt normal organism function, and
• Synergistic effects of above.
Historically, the first application
investigated with this new technology was for an industrial reverse osmosis (RO) application, as an in-line
pretreatment step for controlling microbes such as Pseudomonas aureginosa.
The positive results naturally
launched the technology into a host
of new applications for potable and
recreational water treatment. This
particular technology offers some
unique features and advantages that
differentiate it from other commercially available microbial reduction
alternatives employed in water treatment devices and systems, including mechanical filtration (membranes), chlorine and other halogens
such as iodine, distillation, and ultraviolet (UV) technology. Among
those features:
• It imparts no odor or off-taste;
• It’s effective against a wide range
of microorganism;
• Short contact times can achieve
high efficacy;
• It’s safe to handle and chemically
stable;
• It’s applicable for use in many POU
and POE devices;
• It’s effective for potable and nonpotable water applications;
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Figure 4. Virus reduction—MS2 Phage
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The variety of
products developed from this core
technology has
broad applicability in helping consumers fulfill their need for safer
drinking water, again, both here in
the United States and abroad where
the existence of reliable water treatment systems is a luxury. Although
the primary focus of the technology
has been on treating waters of “known
microbiological quality” (i.e., deemed
to be potable), the products can be an
excellent complement to other technologies—such as membrane or ceramic filters and others—to create an
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As shown in Table 2, influent
concentrations of up to 480 cfu/ml
were reduced to less than 1 cfu/ml
during the test period. The media’s
aggressive performance at higher
temperatures suggests this technology could prove effective in similar
applications where Legionella often occurs such as showers, cooling towers,
and humidification systems.
The technology’s bacteriostatic
properties were most recently demonstrated in a series of laboratory
evaluations using small
disposable plastic car- Table 2 . Summary of spa pilot test—
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Legionella
Results:
ter inoculated with each
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bial media showed no
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Evaluation Completed
growth during or after the
BDL—Beyond
Detection
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test was completed.
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“ultimate” microbiological purifier if
desired. By that, it’s meant devices
that treat water of “unknown microbiological quality.”
The media or combination thereof
can be used alone within standard
devices and housings or can be customized to create an enhanced product with multiple functionality, depending on the desired claims as
shown in the example above. A number of prototypes are being demonstrated commercially for overseas
and domestic use. Some specific examples for microbial control in the
POU, commercial and recreational
markets include:
• Food and beverage service systems;
• Post-mix beverage systems for
underdeveloped regions where
electricity is limited or unreliable;
• RO systems for microbial control;
• POU filters combined with other
technologies;
• Pools, spas and other recreational
uses;
• Water coolers and sports bottles;
• POE systems for in-home and
public areas;
• Disaster relief devices, and
• Backpacking filters.
Although most of the commercial development to date has been
oriented toward aqueous applications, the far-reaching effectiveness
of the technology indicates that applications outside of the water industry are also possible, including
air filtration devices, fabrics, coatings, and manufactured goods.

Conclusion
To meet the increasing water
quality challenges of the future, new
antimicrobial technologies are required. Backed by two years of scientific, third-party testing, this technology has proven effective on a wide
range of bacteria, yeasts and viruses
in both potable and non-potable water treatment applications. The
technology’s effectiveness is due to
several different chemical and biochemical mechanisms, which allow
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successful performance in a wide variety of conditions and applications.
Ideal for POU applications, this technology can help consumers gain the
microbial protection they demand. q
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