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Maximizing Sanitation and Hygiene in

Washeterias
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Large- $10.00
Med- $9.00
Small- $7.00
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Outline

e Brief intro on MRSA

e MRSA and bacterial hotspots
e Sanitation: toilets, showers

e Laundry disinfection

e Saunas
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MRSA: Methicillin-resistant Staphylococcus aureus

* Beta-lactam antibiotic resistance = difficult to treat

 People are very commonly colonized with CA-MRSA and are
completely asymptomatic — nose colonization

» Simple skin infections, such as impetigo, boils, abscesses,
folliculitis, and cellulitis

e Rarer, but more serious necrotizing fasciitis and pyomyositis
(most commonly found in the tropics), necrotizing pneumonia,
infective endocarditis



PATHOGEN

-Virulence factors
-Strain type
-SCCmec type

-Gene expression

BEHAVIOR & EXPOSURES

-Skin-skin contact (with colonized skin)

-Skin-fomite contact (with colonized fomite)

-Antibiotic exposure

Stepwise progression of exposure to MRSA, followed by colonization, followed by infection:

NO

CA-MRSA acquisition may arise from a variety of forces that may result in either colonization
or infection (without preceding colonization). In turn, colonization may lead to infection or

infection to colonization

HOST
DEFENSES

-Skin integrity
-Other poorly

understood
factors

-Antimicrobial
peptides?
-Other?
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Davis et al. 2012

MRSA: Environmental factors
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Infant areas

Touched surfaces
(shared bedding
and pillows)

Common rooms

Repository sites
(shelves and top of

/<<M entertainment unit)

\\-\— Touched surfaces

(remote controls,
game controllers)

Touched surfaces

Touched surfaces
(door handles
light switches)

.ﬁg

(crib, changing station, high chair, child's toys) towels)

Touched surfaces

Kitchen

Repository sites
(refrigerator and cabinet tops)

— |

(tap. toilet handle,

Food preparation
areas (sink surfaces
aerosols)

Pet areas
(food bowls,

|

Touched surfaces
(sponges, towels, refrigerator handle)

Figure 2: Potential points of transmission of staphylococci within households

Davis et al. 2012




Hot spots: Bacteria (in general)

Light blue indicates low abundance while dark blue indicates
high abundance of taxa. (A) skin-associated taxa; (B) Gut-
associated taxa; and(C) soil-associated taxa.
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http://www.cosmosmagazine.com/
news/showers-can-be-bad-your-health/

http://microbewiki.kenyon.edu/
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HYGIENE:
Clean first, then disinfect
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« Pine Sol $7.29
Bleach $17.51
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Washeteria toilet.

Faw

oy,
L o o

Cruikshank School, Beaver

Women's shower $1 for 10 minutes. One stall has a shower curtain.
3-4 people a week shower, as steams are the preferred method of

cleaning.

Washeteria sink.




Average contributions of different sources to the surface-associated bacterial
communities in twelve public restrooms.
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Flores GE, Bates ST, Knights D, Lauber CL, et al. (2011) Microbial Biogeography of Public Restroom Surfaces.



Showerhead disinfection
procedure
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NAV-CO2 systems use liquid carbon dioxide (CO2) as a
propellant to dispense a 58% isopropyl alcohol solution in a
heated stream of CO2 liquid. This technique allows alcohol to
be used in an atomized vapor, capable of reaching nooks,
crannies and crevices that would normally be beyond the reach
of other disinfecting methods.

* Because CO, is gas at room temperature, liquid alcohol
evaporates off of contact surfaces within minutes after
application

e Surfaces do not require wiping, thus reducing the spread of
pathogens on cloths

* “Alcohol and CO, are also inexpensive and supplies are
readily available” ** unlikely to be the case in rural AK



US Arctic Research Commission

AC Quickmart. Washers.

LAUNDRY

Washers and dryers.



Laundry Contamination

Concentration of bacteria from:
Soiled undergarments
Dirty dishrags
E. col
Salmonella (sp)

_
Shigella (sp) :
Campylobacter (sp) / \

Contamination of Contamination
other laundry of washing
items machine

l |

Decrease in numbers assoclated with
washing and sanitation

Laundry water

y
Contamination of Contamination of

hands when unloading subsequent loads
washer

/

Transfer from hands to
mouth

v

Probability of infection of
primary case

Fig 1. Framework for the transmiasion of microbial pathogens through contaminated laundry.
Gibson, Rose, and Haas, 1999




Ozone

Reduces Energy Use—0Ozone enhances the effectiveness
of the actions of chemicals, reducing the need for high temperature washing.

Reduces Water Use—Ozone wash systems normally require fewer rinse steps,
thus reducing water usage by an estimated 30-45%.

Reduces Chemical Use—0Ozone makes existing chemicals work better
e (Ozone in water solution performs the function of chlorine bleach,
without producing by-products.

Purifies and Disinfects—Ozone is very effective against bacteria, viruses and
other microorganismes.

Improves Textile Life and Quality—Shorter cycle times and cooler temperature
water

Improves Effluent Quality — Fewer chemicals needed, ozone oxidizes bacteria/
microorganisms and some dissolved organic compounds
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Laundry disinfection: MRSA and
Ozone

FIGURE 5. MRSA impregnated onto membrane (Microsearch
Labs, 2004).

FIGURE 6. MRSA on membrane after 40EC wash. FIGURE 7. Absence of MRSA after OTEX.
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Ozone Laundry Systems

Three types:

1) Recirculation injection (RI)

(water drawn from, ozone added to the wash water)

2) Direct water-injection

(ozone added directly to water during fill)

3) Air injection

(similar to direct injection, but involving a storage tank/pressure)

‘ Qzenated Water
Supply Line

Ozome [
Recirculation
Pump ana Piping

v

PAGURE 1. (zow landy systoms (Calfomia Uban Watar Consanation Coundl, 2008).
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For 3 years residents have filled the washing machines manually with wq

water because plumbing is broken and machines underfill.

Danby Washer. 1.7 cubic feet (11
pounds) per load. Water may be
reused to conserve water. \

- N8

Danby washers?

Better than nothing? Can
their use be made more
hygienic?



Copper: Microbicidal/germicidal/
antimicrobial/antibacterial action

http://fennsheetal.wordpress.com/2012/10/12/anti-bacterial-materials/
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COST???

http://www.scienceonthenet.eu/content/article/copper-kills-bacteria-end-hospital-acquired-infections
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SAUNA/STEAM ROOM

Cleaning Floor, Benches, Stones, Other surfaces
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Tips for Design / Operation

SAUNA/STEAM ROOM
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images: Toronto Public Health 2008
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