Infection Control
Reference Guide

Staphylococcus aureus has a
diameter of 0.8 micron to 1.0
micron. An air filter, having an
efficiency of MERV 14, when
rated under ASHRAE Standard
52.2, will remove more than
909, of this contaminant.

Tuberculosis has a diameter of
0.2 micron to 0.5 micron and a
rod length of 1.0 micron to 4.0
microns. Although an ASHRAE
MERV 14 filter should, in all
probability, remove at least 909,
of this contaminant, assurance
can only be provided through the
use of HEPA filtration.

Tuberculosis contaminant that
approaches the media on a per-
pendicular may penetrate the filter
based upon its diameter of 0.2
to 0.5 micron. HEPA filtration
should be strongly considered
in areas servicing tuberculosis
patients. Filter selection should
include consideration of the size
and type of contaminant to be
captured.

Aspergillus is easily removed
by MERV 14 level filtration.

Airborne transmission occurs by
dissemination of either airborne
droplet nuclei (small-particle
residue 5-micron or smaller in size
of evaporated droplets containing
microorganisms that remain sus-
pended in the air for long periods
of time), or dust particles contain-
ing the infectious agent.

Microorganisms carried this
way can be dispersed widely by
air currents and may be inhaled
by a susceptible host within the
same room or over a longer
distance, depending on
environmental factors.
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Therefore, special air handling and
ventilation are required to prevent
airborne transmission.

Legionella, Mycobacterium
tuberculosis and the rubeola
and varicella viruses are also
of concern.

Room air cleanliness is always a
function of filter efficiency and the
number of air changes. Many noso-
comial maladies are easily removed
with a MERV 14 filter. Viruses and
other sub-micron contaminants
cluster and often adhere to larger
items that easily become airborne
such as skin flakes. Many are
removed from the airstream when
the larger particles are captured by
the filter.

The chart on page 13 notes the
time required to obtain a desired
removal efficiency (99% and
99.99, listed). This removal
efficiency is just a factor of
moving air through the filters so
the filters can do what they were
designed to do; remove particles
from the airstream.

Operating suites are designed
with airflows of 15 air changes
per hour or more. Some ultra-
critical care suites have air
changes of 30-50 per hour.




Health Care Industry Guidelines,

Filter
Efficiency
Bed #1

Filter
Efficiency
Bed #2

Hospital Area

Minimum Requirements

Relative
Room
Pressure

Minimum
OSA Changes
Per Hour

Minimum Total
Air Changes
Per Hour

Relative = Temperature
Humidity °F
(%)

Surgery and Critical Care

Operating/surgical cystoscopic rooms HEPA 15 & P 30-60 68-73
Delivery room MERV 14 15 8 P 30-60 68-73
Recovery room MERV 14 6 2 - 30-60 70-75
Critical and intensive care MERV 14 6 2 - 30-60 70-75
Newborn intensive care MERV 14 6 2 - 30-60 72-78
Treatment room MERV 14 6 = = = 75
Trauma room MERV HEPA 15 3 P 30-60 70-75
Anesthesia gas storage £ MERV 14 8 - N - -
Endoscopy MERV 14 6 2 N 30-60 68-73
Bronchoscopy MERV 14 12! 2 N 30-60 68-73
ER waiting rooms MERV 14 12! 2 N23 - 70-75
Triage MERV 14 12! 2 N2 - 70-75
Radiology waiting rooms MERV 14 12 2 N23 - 70-75
Procedure room MERV 14 15 3 P 30-60 70-75
Nursing

Patient room MERV 14 6* 2 = = 70-75
Toilet room MERV 14 10 - N - -
Newborn nursery suite MERV 14 6 2 - 30-60 72-78
Protective environment room? HEPA 12 2 P = 75
Airborne infection isolation room® L3307 HEPA 12! 2 Ne - 75
Isolation alcove or anteroom®® E MERV 14 10! - N/P - -
Labor/delivery/recovery MERV 14 6* 2 - - 70-75
Labor/delivery/recovery/postpartum MERV 14 6* 2 > - 70-75
Patient corridor MERV 14 2 - = - -

Footnotes (Additional notes on page 20):
1 All air exhausted to the outside.

2 In a ventilation system that recirculates air, HEPA filters can be used in lieu of exhausting the
air from these spaces to the outside. In this application, the return air shall be passed through
the HEPA filters before it is introduced into any other spaces.

3 If it is not practical to exhaust the air from the airborne infection isolation room to the
outside, the air may be returned through HEPA filters to the air-handling system exclusively
serving the isolation room.

4 Total air changes per room for patient rooms, labor/delivery/recovery rooms, and labor/
delivery/recovery/postpartum rooms may be reduced to four changes when supplemental heat-
ing and/or cooling systems (radiant heating and cooling, baseboard heating, etc.) are used.

5 The protective environment airflow design specifications protect the patient from common
environmental airborne infectious microbes (i.e., Aspergillus spores). These special ventilation
areas shall be designed to provide directed airflow from the cleanest patient care area to less
clean areas. These rooms shall be protected with HEPA filters at 99.97 percent efficiency for
a 0.3 micron sized particle in the supply airstream. These interrupting filters protect patient

rooms from maintenance-derived release of environmental microbes from the ventilation
system components. Recirculation HEPA filters can be used to increase the equivalent room air
exchanges. Constant volume airflow is required for consistent ventilation for the protected
environment. If the facility determines that airborne infection isolation is necessary for
protective environment patients, an anteroom should be provided. Rooms with reversible
airflow provisions for switching between protective environment and airborne infection
isolation functions are not acceptable.

6 The infectious disease isolation room described in these guidelines is to be used for isolating
the airborne spread of infectious diseases, such as measles, varicella, or tuberculosis. The
design of airborne infection isolation (All) rooms should include the provision for normal
patient care during periods not requiring isolation precautions. Supplemental recirculating
devices may be used in the patient room, to increase the equivalent room air exchanges; however,
such recirculating devices do not provide for the outside air requirements. Air may be recircu-
lated within individual isolation rooms if HEPA filters are used. Rooms with reversible airflow
provisions for switching between protective environment and all functions are not acceptable.
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Health Care Industry Guidelines,
Minimum Requirements (Continued)

Hospital Area Filter Filter Minimum Total Minimum Relative Relative Temperature
Efficiency Efficiency Air Changes  OSA Changes Room Humidity °F

Bed #1 Bed #2 Per Hour Per Hour Pressure (%)

Ancillary or Support Areas

X-ray (surgical/catheterization/critical care) MERV 14 15 P 30-60 70-75
X-ray (diagnostic & treatment) darkroom M%RV MERV 14 6 - - 75
Darkroom MERV 14 10 N = =
Laboratory:
General MERV 13 = 75
Biochemistry HEPA P = 75
Cytology MERV 13 6! N - 75
Glass washing MERV 13 10° N - -
Histology M%RV MERV 13 6' N - 75
Microbiology MERV 13 6’ N - 75
Nuclear medicine MERV 13 6' N - 75
Pathology MERV 13 6 N = 75
Serology HEPA 6! B - -
Sterilizing MERV 14 10" N - -
Autopsy room MERV 14 121 N - 70
Non-refrigerated body-holding room M%RV MERV 14 10 N - -
Pharmacy HEPA 4 P - -
Diagnostic and Treatment -
Examination room MERV 14 6 - - 75
Medication room MERV 14 4 B = =
Treatment room MERV MERV 14 6 - - 75
Physical therapy and hydrotherapy S MERV 14 6 N - 75
Soiled workroom or soiled holding - 10" N - -
Clean workroom or clean holding MERV 14 4 B - -
Sterilizing and Supply
ETO - sterilizer room MERV MERV 14 10° N 30-60 75
Sterilizer equipment room 8 MERV 14 10" - -
Central medical and surgical supply:
Soiled or decontamination room MERV 14 6' - 68-73
Clean workroom M%RV MERV 14 30-60 75
Sterile storage MERV 14 Max 70 =
Service
Food preparation center - 10 - - -
Warewashing - 10" N - -
Dietary day storage - 2 N - -
Laundry, general - 10° - - -
Soiled linen (sorting and storage) M%RV - 10! N - =
Clean linen storage - 2 E - -
Soiled linen and trash chute room = 10° N = =
Bedpan room - 10 N - -
Bathroom - 10 N - 75
Janitor’s closet - 10" N - -

Additional Notes:

Where two filter beds are indicated Filter Bed #1 should be upstream of air conditioning
equipment and Filter Bed #2 should be downstream of the supply fan. Where only one filter

is indicated that filter should be located upstream of the air conditioning equipment.

HEPA filtration designated at 99.97% when evaluated on particles 0.3 micron in size.
HEPA filters must be individually tested and certified by the manufacturer and should be

commissioned to conformed efficiency after site installation.
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Protective environment rooms, or a bedded unit where severely immunosuppressed patients are
cared for (e.g., bone marrow transplant units) require HEPA filtration as their final stage before
room introduction. Infectious isolation is a room with an inward air movement relationship to adja-
cent areas where a patient with airborne infectious diseases may be a risk to the surrounding
area. Protective isolation is a room with an outward air movement relationship to adjacent areas
where the patient may be at risk from the surrounding areas. Protective environment rooms shall
be designed to provide directed airflow from the cleanest patient care area to less clean areas.
These rooms shall be protected with HEPA filters at 99.97 per cent efficiency for a 0.3 micron

size particle in the supply airstream.



Camfil Farr participates in several
guideline and standards-creating
bodies whose logos are shown
below. Our goal: to ensure that the
air filtration industry advocates for
the benefit of those we serve.

American Society for Healthcare Engineering
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CSA INTERNATIONAL

CHES T SCIsS

United States Green Building
Council (USGBC)

Its mission is to transform the
way buildings and communities
are designed, built and operated,
enabling an environmentally and
socially responsible, healthy, and
prosperous environment that
improves the quality of life.
www.usgbc.org

United States Environmental
Protection Agency (EPA) Energy
Star Partner

ENERGY STAR is a joint pro-
gram of the U.S. Environmental
Protection Agency and the U.S.
Department of Energy.
www.energystar.gov/

Camfil Farr supports the
efforts of our employees as
individual members of these
organizations seeking to improve
environments for people and
processes worldwide.

The American Society of
Heating, Refrigeration, and
Air-Conditioning Engineers
(ASHRAE)

Advances technology to serve
humanity and promote a sustain-
able world. www.ashrae.org

American Society for Healthcare
Engineering (ASHE)

The American Society for
Healthcare Engineering (ASHE) is
one of the personal membership
groups of the American Hospital
Association (AHA). ASHE represents
a diverse network of 9,400 mem-
bers dedicated to optimizing the
health care physical environment.

Institutes of Environmental
Sciences & Technology (IEST)

Founded in 1953, IEST is a
multi-disciplinary, international
society whose members are
internationally recognized for their
contributions to the environmental
sciences. www.iest.org

European Committee for
Standardization

CEN, was founded in 1961
by the national standards bodies
in the European Economic
Community and EFTA countries.
www.cen.eu

International Organization for
Standardization

ISO standards add value to all
types of business operations.
They contribute to making the
development, manufacturing and
supply of products and services
more efficient, safer and cleaner
and make trade between countries
easier and fairer. www.iso.org

CSA International

CSA International tests
products for compliance to
national and international
standards, and issues
certification marks for
qualified products.

The Canadian Healthcare
Engineering Society (CHES)

CHES exists to help its mem-
bers manage the environment
which is essential for efficient
and effective health care delivery.
They publish information to
assist their members in
providing the best medical
facility care possible.
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The Meaning of ‘“Sustainability’

“I want Camfil Farr to be rec-
ognized as the ‘sustainability
leader’ in the air filtration
industry by our clients, our
partners and the markets in
which we compete.”

Alan O’Connell
CEO, Camfil Farr

The Meaning of
““Sustainability”

Sustainable development
meets the needs of the present
generation without compromising
the ability of future generations
to meet their needs.

Sustainability as a business
approach creates long-term
shareholder value by embracing
opportunities, and managing risks
from economic, environmental
and social developments.

Sustainability and social
responsibility combine in a
concept whereby organizations
take responsibility for the
impact of their activities on
customers, employees,
shareholders, communities
and the environment.

Camfil Farr has a long
and successful track record
in the pursuit of green and
sustainable strategies.
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Developments as diverse as Hi-flo®
Green, Ecopleat Green, Life Cycle
Costing tools, Opakfil Green,
CamCarb Green, the SAVER
analysis tool and Energy Cost
Indexing illustrate a decades-long
commitment to environmental
principles and practices, and envi-
ronment-driven decision-making.

The Camfil Farr Sustainability
Model is threefold:

Social - We are committed
to health preservation through
controlled indoor air quality
in public residential and work
environments, the safety of
materials used in filter
construction, and cleanliness
of ventilation installations.

Environmental - Camfil Farr
reduces greenhouse gas emissions
through energy-efficient filters, and
reduces environmental impact
through good manufacturing prac-
tices and by supplying filters that
perform to their rated efficiency
throughout their service life.

Economic - Our Life Cycle Cost
Reduction Strategy is a powerful
tool that helps customers achieve
greatest air filtration value, at
lowest total cost. And because
Camfil Farr filters perform at their
rated efficiency through the filter’s
life, they directly contribute to
higher overall productivity and
fewer days of sick leave.



© Camfil Farr, 2009
Items from this brochure may be used freely as long as credit is given to the original source.
The latest version of this brochure may be downloaded from www.camfilfarr.com.

For information on any of the products listed in this brochure or to access reference materials,
please contact us at literature@camfilfarr.com.

LEED is a registered trademark of the United States Green Building Council (USGBC).
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Our Health Care Commitment

Camfil Farr is dedicated to the principle
that America’s health care providers,
their patients, and their communities
are best served by exceptionally high
quality air filtration, tailored to individual
areas, that promotes the health and
well-being of everyone.

Take a moment to learn more about
the mobile lab, In situ-testing units for
individual AHUs, and Life Cycle Cost
analysis software. Put them to work to
help you determine the best perform-
ance outcome, and the best value,

for your health care facility. Call your
Camfil Farr representative today.
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Corporate Offices
Camfil AB Camfil Farr USA Camfil Farr Canada
Industrigaten 3 1 North Corporate Drive 2785 Francis Hughes Avenue
SE-619 33 Trosa, Sweden Riverdale, NJ 07457 Laval, Quebec H7L3J6
Tel: 46 156 536 00 Tel: 973-616-7300 Tel: 450-629-3030
Fax: 46 155 167 24 Fax: 973-616-7771 Fax: 450-662-6035

North American Manufacturing Locations

Concord, Ontario  Conover, North Carolina Corcoran, California  Crystal Lake, lllinois
Laval, Quebec Riverdale, New Jersey Washington, North Carolina

Worldwide Manufacturing Locations

Belgium France Germany Ireland Malaysia Sweden Switzerland United Kingdom





