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Quaternary bacteriostats 
fell into disuse years ago as 
a cost saver; now may be a 
good time to bring them back 

By Sam Garofalo

Who can forget the smell, hand 
and crispness of 100% cot-
ton sheets and pillow cases 

run in tallow soap, 160° F water and run 
through the ironer? As much as I love 
good change, I don’t like change for the 
sake of change. It’s just as off-putting to 
me as it is to most of you when I’m in a 
plant and I hear, “We’ve done this since 
my great grandfather ran the place.” We 
must remember, however, that Great 
Grandpa wasn’t necessarily doing it 
wrong.

REINFORCING 
CLEANLINESS SAFEGUARDS

A lot of great equipment and processes 
have gone by the wayside because of su-
perior product marketing and an over-
active calculator attempting to glean a 
penny off of operating costs. Back in the 

early ’60s, a salesman came into my fa-
ther’s plant with a new and better starch 
for shirts! It was made of fish scales. 
Sounded good until customers started 
sweating and smelling like fish! Be hon-
est with yourselves: If you’ve been in 
the business more than 10 years, you’ve 
probably been led down the primrose 
path more than once. How many times 
have we seen the carcasses of concept 
machines that failed, parked out by the 
loading dock to be scrapped? How many 
times has the purchaser swept it under 
the rug, rather than admit that they made 
a half-a-million-dollar mistake? What’s 
my point? Simpler is not only smarter; in 
the end, it will cost less. At some point 
circa 1979-’80, some smart bean count-
ers in plants decided that if we stopped 
using bacterial-inhibiting quaternary 
ammonium products, we could save a 
penny per 100 lbs. of textiles on chem-
ical costs! 

The healthcare industry is threatened 
by government regulations and puni-
tive measures that withhold payment for 
services. These regulations include pa-
tient surveys that pit the patient against 
the healthcare provider. At some point, 
the laundry providers will be held ac-
countable because things like this have 

a way of flowing downhill. We need 
to give them every tool that we can to 
help them comply! TRSA’s Hygienically 
Clean certification program ensures that 
healthcare textiles are free of pathogens 
in sufficient number to cause disease in 
humans (aka hygienically clean). This 
certification process spans the entire pro-
cess, from soil sorting to the delivery of 
clean goods, and includes periodic mi-
crobiological testing of textiles. I believe 
that—coupled with a bacterial-inhibit-
ing product—laundry operators can re-
inforce the cleanliness safeguard that our 
customers expect and provide a “zone of 
inhibition” to protect the hospitals from 
the punitive regulations that the govern-
ment has put in place! 

To underscore the gravity of this issue, I 
can refer to the most recent catastrophic 
event that occurred from August ’08-
July ’09, in which five pediatric patients 
died after a fungus from tree leaves came 
in contact with clean textiles in an open 
delivery cart. In my opinion, all of the 
systems in the world are only as good as 
the people implementing them. I don’t 
know everything regarding bacterial-in-
hibiting products, so I referred some 
questions to Eli Cryderman, director of 
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Your Customers Work Best When Their 
Uniforms are Deep Cleaned!

See for yourself - Contact your Gurtler Service 
Representative today for a free demonstration of 

the latest in surfactant technology.
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stains and soils of the industrial uniform market. 

The Work*Clean Team of products combine 
a unique mixture of surfactants, builders and 

conditioners to penetrate, lift, emulsify, and deep 
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unique blend of multiple surfactants that 
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technical services, at Gurtler Industries 
Inc., to answer some basic questions. 

WHAT MAKES A 
BACTERICIDE?

First, a bactericide in its simplest form is 
a chemical agent that can kill bacteria. 
There are several classes of chemicals 
that can be used to kill bacteria in the 
wash process, such as oxidizing com-
pounds (sodium hypochlorite) or quater-
nary ammonium compounds (quats). It 
is important to note that a bactericide is 
different than a bacteriostat; a bacterio-
stat is a chemical agent that prevents the 
reproduction of the bacteria, but doesn’t 
necessarily kill the bacteria outright.

Second, regardless of the class of chem-
ical, all bactericides inactivate bacteria 
through a physical mode of action by 
destroying the bacteria cell wall and oth-
er biological structures necessary for the 
bacteria to survive. This is in contrast 
to antibiotics that are taken by humans 
that must target the right ‘bugs’ without 
harming other cells in the body; antibi-
otics infiltrate the bacteria’s metabolic 
processes and interrupt these processes to 
kill the bacteria and/or prevent it from 
replicating. A genetic mutation in a bac-
terium can lead to antibiotic resistance, 
such as Methicillin Resistant Staphylo-
coccus aureus or MRSA. However, since 
bactericides act via physical processes, 
MRSA is still easily destroyed by a bac-
tericide outside of the body.

What’s more, any product that’s intend-
ed for sale as a bactericide, i.e., it makes 
claims of killing bacteria or other or-
ganisms—the seller must register the 
product with the U.S. Environmental 
Protection Agency (EPA). EPA registra-
tion ensures that the scientific data sup-
ports the claimed efficacy of the prod-
uct; that the product is applied properly 
and at the correct use rate; and that the 
product is stored, handled and used in a 
manner that doesn’t harm the user or the 
environment. 

IS THE ZONE OF INHIBITION 
ENOUGH PROTECTION?

Specifically, if the laundry in question in 
the 2008-’09 deaths in New Orleans was 
using a bacstat softener, could the zone 

PICTURED BELOW (FROM TOP LEFT): The photos shown below and at left confirm that the textiles treated with quaternary softener provide a protective 
area that inhibits bacterial growth. The photos below/right show the same result in the treated fabrics (labeled “C” and “D”) as opposed to the untreated fabrics 
(labeled “A” and “B”).
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of inhibition it created have provided a 
layer of protection against the fungus 
getting to the patient? 

In this case that came to light last year, 
healthcare textiles were stored in an un-
protected area where airborne fungus 
spores attached to them. Later these con-
taminated textiles were implicated in the 
deaths of children whose immune sys-
tems were already compromised due to 
disease. 

It’s important to clarify the different 
types of products that fall under the gen-
eral ‘bactericide/bacteriostatic’ umbrel-
la. They’re very specific, well-defined 
terms used to describe a chemical agent’s 
efficacy, use and performance. The prod-
ucts are categorized—and registered by 
the EPA—based on the performance of 
the product in regards to the level of mi-
crobial kill that the product can achieve. 
A bactericide that has the ‘sanitize’ level 
of kill claim indicates that 99.9% of tar-
get organisms will be destroyed on use 
(but not necessarily spores); a bactericide 
that has the ‘disinfectant’ level of kill 
claim indicates that 99.999% of target 
organisms will be destroyed on use (but 
not necessarily spores); the only higher 
level of kill claim is ‘sterilized’ and this is 
achieved through the use of an autoclave 
which uses steam and pressure to kill all 
organisms, including spores. Absent a 
specific claim of residual activity, a sani-
tizer, disinfectant and even the use of an 
autoclave doesn’t extend efficacy to new-
ly acquired bacteria after the textile has 
been sanitized, disinfected or autoclaved. 
A textile could be disinfected in the wash 
wheel or wrapped into a pack and ster-
ilized, but as soon as it leaves the wash 
wheel or the sterile pack and is opened in 
a nonsterile environment, it can be con-
taminated again. 

RESIDUAL PERFORMANCE 
CLAIMS

To provide additional protection to 
the textile, a launderer can use a regis-
tered product with residual performance 
claims. These types of products are al-
most exclusively quaternary ammonium 
compounds. They are available as a stand-
alone product or in combination with a 
quat-based fabric softener (referred to as 
“bacstat softeners”). A residual bacterio-
static claim indicates that newly acquired 
bacteria will neither grow nor repro-
duce after application to the textile, but 
is not necessarily destroyed. A residual 
self-sanitizing claim indicates that, at a 
minimum, 99.9% of newly acquired bac-
teria will be destroyed after application 
to the textile.

Since there is no practical way of know-
ing the initial bacteria count on a soiled 
textile when it’s received in a laundry—
which is necessary to determine the level 
of bacterial reduction after the textile has 
been processed—the efficacy of sanitiz-
ers and disinfectants in the wash wheel 
can only be implied through proper use 
of the product. It cannot be verified 
through any post-wash test. This verifi-
cation can only be done in a laborato-
ry environment, and it is performed as 
part of the initial performance evalua-
tion by the chemical manufacturer when 
submitting their product to the EPA for 
registration. 

Regardless of whether a textile has been 
treated with sanitizer or disinfectant, 
it’s possible to take a sample of a laun-
dered textile, soak it with sterile saline 
solution, plate it onto a Petri dish with 
a growth media, incubate for a period 
of time, and then observe if any bacteria 
grew, expressed as colony-forming units 

(CFUs) per unit of area. While this post-
wash microbial test indicates how many 
bacteria remain on the textile and is an 
indication of the suitability of the textile 
for use, no qualitative calculations can 
be made since the initial bacteria load 
is unknown; therefore, it’s only inferred 
that a kill rate of 99.9% (sanitized) or 
99.999% (disinfected) has been achieved 
(if the textile has been laundered with an 
EPA-registered sanitizer or disinfectant). 

The performance of textiles treated 
with a residual bacteriostatic or residu-
al self-sanitizing claim can be verified 
through post-wash testing. This is done 
by taking a sample of the treated textile, 
placing it on a Petri dish and inoculat-
ing the dish with a representative bac-
terium. The Petri dish then is allowed 
to incubate for a certain period of time, 
after which it is removed and the sample 
is observed. If residual activity is present 
on the textile sample, there will be an 
observable zone around the textile sam-
ple where bacteria will not have grown. 
This zone on the Petri dish is referred 
to as the zone of inhibition, as it is the 
area where bacterial growth has been in-
hibited. There are various acceptable test 
methods for determining the activity of 
residual bacteriostatic/residual self-sani-
tizing activity on a textile, with the most 
common being the Association of Ana-
lytical Communities (AoAC) Test Meth-
od 972.04, a modified version of AoAC 
972.04 and a modified Kirby-Bauer Disk 
method.

USING THE RIGHT STUFF

While I don’t know the precise details 
surrounding the 2008-’09 incident in 
New Orleans with regard to wash for-
mulas, wash chemistry, wash titration 
results and post-wash handling, storage 
and transport procedures—and therefore 
can’t speak directly to that situation—
the use of a properly designed wash pro-
cess and the inclusion of an EPA-regis-
tered residual bacteriostat and residual 
self-sanitizer provides for a greater level 
of risk mitigation as opposed to not using 
a product that provides residual activity 
on a textile. 
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In the New Orleans situation, the or-
ganism responsible for the deaths of the 
pediatric patients was a particular type of 
mold that causes a fungal infection. Fungi 
are biologically different organisms than 
bacteria, and while bactericides typical-
ly have broad-spectrum activity against 
multiple types of organisms, bactericides 
are specific to bacteria only. Claims that 
a bactericide can also kill other types of 
organisms are prohibited by law, un-
less the particular product is registered 
with the EPA as a fungicide, mildew-
cide, virucide or for the target organism 
that it claims to kill. To my knowledge, 
there isn’t a product on the market with 
residual efficacy claims specific to fungi. 
However, there are some products that 
are also registered as effective vs. mildew, 
which is a form of fungi.

The risk of post-wash contamination can 
never be eliminated with absolute cer-
tainty because the possible sources and 
circumstances for textile contamination 
are unlimited, once the goods move out-
side the control of the laundry operator. 
Therefore, as part of a laundry operator’s 
risk-reduction activities, using EPA-reg-
istered products with residual activity 
imparted to the textile is a dependable 
practice for reducing the risk of having a 
textile serve as a vector for disease trans-
mission outside the laundry’s walls. The 
additional cost for including a product 
with residual textile activity can range 
anywhere from $.0012-$.0020 per pa-
tient gown or $.003-$.005 per bed sheet. 
At less than half a penny per textile, it’s a 
very cost-effective method for providing 
extra protection to the textile, and it’s 
also a value-added service that an oper-
ator can provide to their customers that 
can lead to increased sales opportunities 
and revenue. 

One key point is that just adding a bacte-
ricide to a poorly designed washing pro-
cess may not lead to the desired results. 
The entire wash process, wash chemistry, 
washing equipment—especially contin-
uous batch washers—water-reuse pro-
grams, and textile finishing, storage and 
handling processes must be considered in 
its entirety in order to achieve the de-
sired goal of providing hygienically clean 
textiles to a customer. This rule applies 
whether one is seeking a third-party cer-
tification, such as TRSA’s Hygienically 
Clean standard, or responding to special 
requests from a healthcare customer. A 
laundry is a complex, multifaceted oper-
ation. Making a change in one area can 
have unintended consequences in anoth-
er, unless the complete system undergoes 
a thorough review.

What’s clear is this: the cost of using a 
bactericide is less than complying with 
regulations that don’t actually contrib-
ute to real-life infection-control pro-
grams! If we go back to pre-1980s, no 
one used anything but chlorine. The 
demise of chlorine started with hospi-
tals’ extensive use of products that con-
tain chlorhexidine gluconate as an an-
timicrobial skin-preparatory solution, 
commonly known by the trade name 
Hibiclens©. It was mistakenly thought 
that chlorine was the culprit in staining 
cotton textiles. However, that mystery 
wasn’t solved for decades. In the interim, 
when the damage started with the “old 
technology” chlorine, chemical compa-
nies immediately sought out hydrogen 
peroxide as a substitute. Trial and error 
over a long period of time led to the use 
of peracetic acid, which is a compound 
comprised of hydrogen peroxide, per-
oxyacetic acid and acetic acid. Don’t for-
get that until the Hibiclens problem, no-
body would have accepted the inherent 

challenges of using hydrogen peroxide 
to destain and produce textiles that are 
free of the bioburden necessary to ensure 
a hygienically clean status! Most health-
care professionals still believe, as I do, 
that chlorine bleach provides the greatest 
potential for microbial reduction when 
used as the main oxidizer. 

THE ULTIMATE 
RESPONSIBILITY 

Additionally, the push to conserve and 
reuse water, increase production, short-
en wash times and reduce launder-
ing costs has led to incredibly efficient 
laundries. But there was an impact to 
finished textile quality—particular-
ly when considering the production of 
hygienically clean textiles—when the 
goals of the launderer were to produce 
as much as possible for the lowest possi-
ble cost. As healthcare regulations have 
evolved and the demands of healthcare 
customers have expanded in scope, the 
old paradigm must be re-examined and 
the entire laundering process reviewed. 
The “evolved” laundry process, without 
softener/bacststat and chlorine, removed 
two proven methods of producing hy-
gienically clean textile products for our 
healthcare providers. 

Did these valuable tools go by the way-
side because of aggressive marketing pro-
grams aimed at touting new technology? 
Were these overreactions to problem 
solving? Some have questioned the envi-
ronmental impact of chlorine. I believe 
that when used correctly, chlorine is as 
safe for the environment as either perox-
ide or paracetic acid. Moreover, while 
the industry is constantly changing and 
introducing new products, let’s not for-
get the ultimate responsibility, which is 
providing your healthcare customers 
with hygienically clean textiles. This 
challenge is serious, and there’s no room 
for smoke and mirrors, just proven tech-
nology. TS

SAM GAROFALO is a laundry 
industry consultant based in 

Charlotte, NC. Contact him at 
315.882.2950 or sam@technicalconsulting1.
com.

THE ENTIRE WASH PROCESS, WASH CHEMISTRY, 

WASHING EQUIPMENT…WATER-REUSE PROGRAMS, AND 

TEXTILE FINISHING, STORAGE AND HANDLING PROCESSES 

MUST BE CONSIDERED IN ITS ENTIRETY IN ORDER TO 

ACHIEVE THE DESIRED GOAL OF PROVIDING HYGIENICALLY 

CLEAN TEXTILES TO A CUSTOMER.  
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