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Hospitals and other health-care 
facilities have special considerations 
when it comes to the health, safety, 

and welfare of their occupants. Sanitation 
and cleanliness are of upmost importance. 
Residents and patients may be older or 
immune compromised, and thus more 
vulnerable to disease-causing pathogens 
than healthy people. In addition, health-care 
facilities often see a higher proportion of 
people with special needs when it comes to 
mobility and access. Care providers must be 
able to effectively perform their work. At the 
same time, the building design should ideally 
promote healing through design choices that 
create a warm and comforting environment. 
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Health-Care Design for All 
Architects and designers have many choices for 
enhancing accessibility, performance, and 
well-being in health-care environments 
Sponsored by Aamsco Lighting, Cascade Architectural, and Inpro
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Learning Objectives
After reading this article, you should 
be able to:
1. Describe how coiled metal wire panels  

can be used to divide interior spaces 
while maintaining good airflow.

2. Identify the features of accessible 
restrooms that facilitate good hygiene  
and access to medications.

3. Explain how antimicrobial products  
and materials can reduce the spread of  
health-care-associated infections (HAIs).

4. List products and materials that can  
hold up to rigorous cleaning regimens  
in health-care environments. 

5. Discuss how lighting can impact the  
safety, health, and well-being of patients 
and residents in health-care settings.

To receive AIA credit, you are required to 
read the entire article and pass the test. 
Go to ce.architecturalrecord.com for 
complete text and to take the test for free.

AIA COURSE #K2010L

Coiled wire fabric was used as a visual 
design element and safety feature 
around the elevator shaft and stairways 
at the VGM Group’s Iowa headquarters. 

Finally, the building should be safe, secure, 
and easy to navigate. 

The transmission of infectious disease 
is a serious problem in hospitals and other 
health-care settings. The COVID-19 pan-
demic has underscored the importance of 
mitigating this risk while also maintaining 
f lexibility. Sometimes spaces may need to 
be rapidly reconfigured to accommodate 
an inf lux of patients. At the same time, 
staff must help prevent the spread of highly 
infectious disease pathogens. Together, 
these concerns drive nearly every design 
choice, from f loorplan design and layout 
to lighting design and the selection of sur-
faces, finishes, and fixtures.
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DESIGN FOR QUALITY CARE  
AND PATIENT SAFETY 
Designers of health-care facilities must 
balance many factors: the safety, health, 
and well-being of patients; the effective 
delivery of care; the creation of a welcoming 
environment that promotes healing; energy 
efficiency; and the cost of maintenance and 
operation, among others. 

A literature review conducted by several 
researchers in 2007 identified several design 
elements as critical for ensuring patient 
safety and quality care. These include strate-
gies that help prevent falls, reduce the risk 
of cross-contamination, and enhance visual 
performance, among others.

Let’s look at a few examples of design 
choices that enhance accessibility, safety, 
and health in health-care facilities. 

Wheelchair-Accessible Medicine Chest
Wheelchair-accessible medicine chests and 
mirrors can make a significant difference 
for someone with a disability. These Ameri-
cans with Disabilities Act (ADA)compliant 
products are ideal for assisted-living facili-
ties. One such medicine chest is constructed 
with an angled, LED-illuminated mirror 
that allows people with a lower viewing level 
to see their reflection. It also allows access to 
medications without assistance by allow-
ing the user to lower the interior shelving 
down to a comfortable level. This innovative 
design addresses equity and safety—two key 
concerns in health-care facility design. 

Copper-Clad Wire Fabric
Copper-clad wire fabric is an innovative 
product that can be incorporated into build-
ing interiors as part of an overall design 

Copper-clad wire fabric is naturally antimi-
crobial and can be used to divide spaces or 
provide solar and shade control.
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Privacy curtains can contribute to a safer, hygienic, and dignified health-care environment. 
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scheme or to temporarily partition rooms. 
The material is lightweight and will not in-
terrupt airflow, an important consideration 
for ensuring airborne pathogens do not build 
up within a space. The fabric consists of pure 
copper metallurgically bonded to the surface 
of low-carbon steel wire. Left in its natural 
state, copper-clad steel wire has demonstrat-
ed antimicrobial properties, reducing the 
risk of cross contamination and enhancing 
the safety of health-care facilities. 

STRATEGIES FOR 
ENHANCING QUALITY 
CARE AND PATIENT 
SAFETY

Safety: Strategies in this category 
include improving the availability 
of assistive devices to help prevent 
patient falls and patient and 
provider injury. Key to safety are 
strategies that reduce the risk of 
cross contamination. These include 
using ventilation and filtration 
systems to control and prevent the 
spread of infections; specifying 
surfaces that can be easily 
decontaminated; and facilitating 
hand-washing by making sinks and 
alcohol hand rubs readily available. 

Effectiveness: Measures that 
enhance effectiveness in health-
care settings include the use 
of lighting to enable visual per-
formance, the use of natural 
lighting, and controlling the effects 
of noise.

Efficiency: Strategies that 
improve efficiency include the 
standardization 
of room layout, location of 
supplies and medical equipment, 
and minimizing patient transfers. 
The latter can be accomplished 
with variable-acuity rooms that 
can flexibly adapt to a patient’s 
changing needs.

Timeliness: Building design and 
layout together with thoughtful 
protocols and good communication 
among staff can ensure rapid 
response to patient needs. 
Measures that improve timeliness 
focus on eliminating inefficiencies 
and removing barriers that prevent 
nurses from doing their clinical 
work. 

Equity: Building design can 
address equity by ensuring that 
the size, layout, and functions of 
the structure meet the diverse care 
needs of all patients.
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Antimicrobial Privacy Curtains 
Privacy curtains are often used to divide 
cubicles in emergency departments. Al-
though single-patient rooms are preferred, 
privacy curtains are also used to provide 
privacy to patients who must share rooms. 
These frequently touched curtains can serve 
as a vector for disease organisms. However, 
fabrics that utilize silane-based technology 
have been tested and proven to be perma-
nently antimicrobial and inhibit the growth 
of mold and mildew. These fabrics also repel 
liquids and are highly resistant to most 
stains. 

The rest of this course will consider design 
choices in several key categories: hygienic and 
accessible restrooms; the creation of hygienic, 
f lexible, and healing interiors; materials and 
products that reduce the spread of contami-
nants via surfaces; and design choices for 
critical care environments. 

HYGIENIC AND ACCESSIBLE  
HEALTH-CARE RESTROOMS 
Restrooms offer a special challenge for health-
care design. These rooms must be easy to clean 
and hygienic, but they also must be safe and 
accessible. Health-care facilities provide treat-
ment for a higher proportion of people with 
physical challenges. These include physical 
disabilities as well as conditions such as obesity 
and age-related declines in vision and motor 
function. In addition, some patients and resi-
dences may suffer mental disorders that make 

them more prone to harming themselves.
As required by the ADA, all public 

buildings must be accessible for people with 
disabilities. This is especially important in 
hospitals and health-care facilities because 
they typically serve a much larger population 
of users with disabilities. 

There are specific requirements for ADA-
compliant restrooms that guide everything 
from how much weight certain fixtures must 
be able to bear to how much space must be 

allowed around fixtures. Architects and 
designers should also be aware that there 
is a trend in hospital design toward more 
“home-like” interiors. Colors, textures, 
and styles can impact patient comfort and 
well-being; this awareness is driving an aes-
thetic that feels more residential rather than 
institutional.

Accessible Medicine Storage 
People who need health care usually need 
medications. Someone who is also wheelchair 
bound must be able to access these medica-
tions and other health-related items, such as 
bandages and toiletries. Many people typically 
store such items in a medicine cabinet over 
a sink. However, these cabinets are usually 
beyond the reach of someone in a wheelchair.

Identifying Standards
ICC ANSI 117.1 addresses sinks and wheel-
chair accessibility. It also addresses high and 
low reaching heights from a wheelchair and 
differentiates between unobstructed and 
obstructed reaching conditions. A medicine 
cabinet over a sink creates an obstructed 
situation. The 117.1 standard defines that 
obstruction since it defines the parameters for 
the sink in Section 606: Lavatories and Sinks. 
First, the required clear space in front of the 
sink is defined based on Section 305 and a 
forward approach, meaning that the person 
in a wheelchair is able to reach forward to 
access the sink. The sink itself is required to be 
no higher than 34 inches from the floor. An 
enhanced reach range is acknowledged if the 
sink is no more than 11 inches deep. If a more 
standard condition occurs where the sink is 
in a countertop that is approximately 17 to 24 
inches deep, the reach range is not considered 
to be enhanced.

In terms of reaching something above the 
sink, Section 308: Reach Ranges is the appli-
cable part of the 117.1 standard. Section 308.2.2 
related to Obstructed High Reach points out 
that “the clear floor space complying with Sec-
tion 305 shall extend beneath the element…” 
thus allowing full access by pulling forward to 
reach the wall above the sink. It goes on to indi-
cate that there are two different high forward-
reach height limits: a 48-inch maximum above 
the floor applies where the reach depth is 20 
inches or less, while 44 inches is the maximum 
reach height if the depth exceeds 20 inches but 
up to a maximum of 25 inches.

In the case of providing an accessible medi-
cine cabinet over a sink, the standard dictates 
that the bottom of that cabinet (and the access 
to anything in it) must fall between 34 inches 

Safe, accessible medicine storage is important to the health and well-being of residents and 
patients in health-care facilities. 
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Image courtesy of AAMSCO Lighting

Maximum reaching height from a wheel-
chair is governed by the depth of a sink 
or other obstruction located between the 
person and the wall. 

ADA MIRROR REQUIREMENTS  
FOR HANDICAP ACCESS
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above the floor (maximum sink height) and 
either 44 or 48 inches above the floor depend-
ing on the depth of the sink/counter. Where a 
mirror is on the face of the medicine cabinet, 
the bottom of the mirror is dictated in the 117.1 
Standard in Section 603.3: Mirrors.  
In this case, it requires it to “be mounted with 
the bottom edge of the reflecting surface 40 
inches maximum above the floor.” This simply 
places the mirrored surface a bit closer to the 
sink height but does not change the maximum 
reaching height inside the medicine cabinet.

Providing Solutions 
The accessible range of someone in a wheelchair 
is limited to approximately 10 to 14 inches of 
height above a sink—or less. That severely limits 
access to medications or other needed health 
products. Keeping in mind that every individu-
al’s needs are different, solutions that emphasize 
flexibility and maximize accessibility usually 
serve the greatest number of people.

An excellent example of such innovation is 
found in a medicine cabinet now on the mar-
ket that combines accessibility and ingenuity. 
This cabinet allows someone in a wheelchair to 
reach the bottom of the cabinet door above the 
sink and open it to reveal the contents inside. 
While normally someone would only be able 
to reach the bottom shelf of the cabinet, this 
design includes a vertically hanging handle 
that is connected to a cleverly designed shelf 

system that the user can pull easily down-
ward. Individual shelves adjust with gravity as 
they are lowered, allowing all of the contents 
to remain on the shelf and be placed directly 
above the sink in front of the person. Hence, 
all of the contents of the cabinet are now ac-
cessible to the user. When done, the shelves 
are simply pushed back up into place and the 
door closed. This synchronized operation 
allows the user to act completely indepen-
dently from the wheelchair without requiring 
assistance or standing.

In addition to this helpful functionality, the 
cabinet features a residential style and inten-
tionally simple aesthetic. The medicine chest 
provides a clean-looking mirrored cabinet 
that is angled downward on the front so that 
wheelchair users can see themselves easily. The 
cabinet is also illuminated both on the outside 
and inside, providing light above the sink and 
easy visibility of the contents inside the chest.

Liz Congero, vice president of sales and 
marketing for Aamsco Lighting, notes the 
positive impact of this type of innovation, 
saying, “The overall net effect is that elderly 
or physically challenged people can remain in 
their homes or a long-term care facility and 
maintain a level of independence. This helps 
with a person’s well-being, which can also be 
linked to addressing concerns about having 
access to their medications without assis-
tance.” This innovative solution combines 

accessibility and architectural design, provid-
ing a model for the types of features we should 
expect in today’s health-care facilities.

Solid-Surface Shower  
Surrounds and Pans 
Showers in health-care facilities must be easy 
to clean, sanitary, and safe for the patients 
and residents who use them. Solid surface, 
typically made from a combination of acrylic 
and polyester resins, is an excellent material 
choice for shower surrounds and shower pans 
in health-care environments. Because the 
material is non-nutritive, it does not promote 
the growth of mold and mildew and resists 
bacterial growth. In addition, the inclusion 
of “active” antimicrobials within the solid 
surface can reduce odor-causing bacteria.

Solid surface has a huge advantage over 
tile, as it does not include grout, which is a 
favorite substrate for mold and bacteria. The 
material is also much easier to clean than 
grouted tile.

Designs can be routed into the solid sur-
face to mimic the look of tile without com-
promising the material’s integrity. Design-
ers can select smooth panels or, for a more 
residential aesthetic, choose from an array of 
decorative designs such as diamonds, subway 
tile, basic squares, and beadboard.

Photo courtesy of Inpro

Solid-surface shower surrounds and anti-
microbial curtains help maintain a cleaner 
environment, which boosts overall patient 
comfort and satisfaction.

This illuminated and mirrored medicine chest allows a wheelchair user to independently 
access medications and toiletries. 

Photo courtesy of AAMSCO Lighting
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Receptors or pans made from solid 
surface can be poured into squares and rect-
angles of varying sizes. The integral non-skid 
surface helps prevent slips and falls, and ADA 
edges and ramps can ease the transition from 
floor to receptor. Drain locations can be set 
to match existing plumbing; trench drains 
are also an option.

Shower bases can be poured and fabri-
cated into an almost unlimited array of cus-
tom shapes. In addition, factory-fabricated 
shower receptors ensure consistent quality 
and material performance through rigorous 
production standards.

Solid-surface products boast a long life 
cycle, reducing maintenance and replace-
ment costs. The material is extremely durable 
and will not degrade. Most importantly, it 
looks new for a very long time.

Fabric Shower Curtains 
Designers have several options when it comes 
to enclosing a shower. While new designs are 
incorporating doorless showers or glass doors, 
many facilities still have shower curtains for 
privacy. The right choice of curtain material 
can be enlisted to help keep mold and mildew 
in check.

Bio-static shower curtains resist mold and 
bacteria and are made from durable, multi-
purpose vinyl for easy cleaning and low main-
tenance. These curtains are also available in a 

variety of colors and styles and can contribute 
to the room’s aesthetic. ADA models feature a 
bottom lip and side Velcro seals to keep water 
in the shower area, which reduces the risk of 
slips and falls.

FLEXIBLE AND HYGIENIC INTERIORS 
More than ever, health-care facilities must be 
able to accommodate fluctuating caseloads. 
At times, rooms may need to be partitioned to 
make the best use of space. Fortunately, there 
are solutions for changing the configuration of 
rooms that are not only hygienic and safe but 
also offer a pleasing aesthetic.

When partitioning a space, there are sev-
eral factors to consider. The HVAC system has 
likely been designed to maintain airflow and 
ensure airborne pathogens do not accumulate. 
It is important that a partition does not block 
this important function. In some cases, it may 
also be important that the partition does not 
block access to light. Finally, it should not 
obscure wayfinding signage.

Although functionality and cleanliness are 
critical in health-care facilities, aesthetics play 
an important role in creating an appealing 
environment that promotes healing. Increas-
ingly, these facilities are incorporating design 
elements that feel warm and welcoming rather 
than cold and sterile. Many of these elements 
also bring a touch of nature into the facility—
a strategy which has been shown to promote 

well-being and healing and even reduce the 
length of hospital stays. This can be accom-
plished through a combination of elements, 
including finishes and flooring, partitions, 
curtains, wallcoverings, and lighting. Arti-
ficial lighting and daylighting in particular 
play a key role in illuminating a space and 
creating an appealing indoor environment in 
which to live, work, and heal. 

Coiled Wire Fabric Panels 
The COVID-19 virus outbreak has spawned 
an urgent need for medical capacity in many 
regions. There are many design situations 
where a need arises to provide a degree of 
separation for safety or different uses where 
a solid wall or partition is not needed. In 
fact, it may even be desirable to provide for 
some connectivity between spaces for visu-
al, airflow, sound, or other considerations. 

Coiled wire fabric panels are an excellent 
solution for partitioning spaces in health-
care facilities. The panels can be used in 
common areas requiring wayfinding and to 
create temporary dividers or partitions for 
check-in stations. Because the material is so 
f lexible, panels can be straight, curved, or 
undulating, providing visual interest while 
performing their important function.

Coiled wire panels are comprised of a 
base metal wire that is typically available 
in varieties of steel, aluminum, brass, cop-
per, or stainless steel. They are manufac-
tured by interlocking metal wire coils via 
a simple corkscrew method; the spirals are 
woven together to create a f lexible metal 
fabric panel. Panel edges are hand crimped, 
and the finished panel is secured to the 
attachment system. Both the wire material 
and its gauge impact weight, functionality, 
and aesthetics, so it is important to select 
these attributes with the project require-
ments in mind.

Architects and engineers can use coiled 
wire fabric in building interiors for curtains, 
ceiling treatments, wallcoverings, security 
gates, and even as complete partitions. They 
are available with a range of attachment 
systems, allowing for different building con-
ditions and finish treatments.

Coiled wire fabric panels provide privacy 
and delineation, but the nature of the mate-
rial allows light and air to pass through. 
This is a key consideration when partition-
ing rooms, especially in health-care settings. 
The HVAC system is designed to circulate 
air so that pathogens do not accumulate in a 
space. It is critical that partitions or curtains 
do not interrupt this function.

The gauge and fullness of coiled wire fabric panels can be varied to achieve the desired 
visual effect. 

Photo courtesy of Cascade Architectural
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Flexible Wall Protection 
Walls in high-occupancy buildings endure 
continual wear and tear, whether it be from 
equipment and carts or pedestrian traffic. 
The most obvious type of impact is that 
which directly damages drywall, leaving 
cuts, gouges, or even holes. However, a more 
subtle form of damage accumulates more 
slowly in the form of scuffs, marks, and abra-
sions that eventually create a shabby, worn 
appearance.

An excellent solution for walls in health-
care facilities is f lexible wall protection, 
which combines the look of true wallcover-
ing with the durability of rigid wall protec-
tion. This durable, resilient, and easy-to-
clean material is available in many patterns, 
textures, and colors. The surface is nonpo-
rous, which makes it a hygienic solution for 
health-care facilities. 

Flexible wall protection is made from 
vinyl, but it incorporates texture in the 
material for an appealing and interesting aes-
thetic. This wall protection is as thick as rigid 
products and will withstand moderate abuse. 
In addition, the panels are Class A fire rated.

Health-care facilities must be cleaned 
frequently and thoroughly, and fixtures, sur-
faces, and finishes must be able to withstand 
frequent treatment with strong, broad-spec-
trum bactericides and virucides.

Here are some of the standards and certi-
fications to consider when specifying interior 
products:
• ASTM D-543 for chemical resistance; 

G-21 and G 22 for fungal and bacterial 
resistance

• ISO 846: Biological resistance and ISO 
2812-1: Chemical cleanability

• GREENGUARD certification for indoor 
air quality
Proper surface preparation and adhesive 

is critical to prevent mold behind flexible 
wall cladding. When tested for use with the 
U.S. Environmental Protection Agency's 
(EPA's) approved list of disinfectants, f lexible 
wall protection products showed no change 
on the surface material or color following 
exposure to the cleaning agents, such as un-
diluted household bleach, isopropyl alcohol, 
and 3 percent hydrogen peroxide. 

  
The Importance of Lighting in Resi-
dential Health-Care Settings  
Lighting plays a critical role in health-care 
facilities. Good lighting design considers 
illumination levels, color temperature, and 
color rendering of artificial light sources; 
it balances ambient and task lighting and 

CLEAN AND GREEN

In addition to functionality and aesthetics, coiled wire fabrics can offer significant 
building performance and environmental benefits.

According to one manufacturer, independent testing shows that coiled metal 
fabric panels can yield up to 5.7 percent in energy consumption savings for interior 
applications and 21.3 percent for exteriors. These panels are an effective solution for 
retrofitting buildings that lack high-performance glazing. Both internal and external 
applications significantly increase occupant comfort by mitigating sunlight, reducing 
glare, and controlling interior temperatures. In interior applications, the breathable 
fabric allows air to circulate—an important consideration for all healthy buildings but 
especially in health-care settings.

Coiled wire fabric is an environmentally responsible material. At least one 
manufacturer offers products that have earned the Living Building Challenge Red List 
Free label. These products are 100 percent recyclable, and no toxic chemicals are used 
in the manufacturing process. In addition, the wire is sourced from manufacturers who 
use a high percentage of recycled content, some as high as 90 percent scrap base. 
Selecting domestically sourced materials that are durable and easy to maintain, easy 
to recycle, and contain recycled materials reduces the life-cycle impacts and carbon 
footprint of these building elements.

artificial and natural light. Effective lighting 
ensures health-care providers can perform 
their tasks and help keep patients, residents, 
and staff safe.

Residential facilities such as assisted-
living facilities, nursing homes, and hospice 
care facilities have particular concerns. On 
average, residents in these facilities are in 
their 80s or older. People in this age group 
experience physiological changes that affect 
their vision, sleep patterns, and more.

Older people may have poorer vision and 
a decreased ability to detect color differenc-
es; at the same time, they may be more sensi-
tive to glare. They may have trouble reading 
small print, distinguishing colors, and 
transitioning between bright and dim spaces. 
Eye diseases such as glaucoma and cataracts 
are also more common in this demographic. 
Degradation of sight and disorders such 
as Alzheimer’s disease and dementia can 
disrupt circadian rhythms, which govern 
sleep cycles and other physiological func-
tions. Alzheimer’s can negatively affect depth 
perception and peripheral vision. People 
suffering from Alzheimer’s may not be able 
to discern brightness contrast, and they 
may be more sensitive to glare and shadows. 
These deficiencies can contribute to falls and 
reduced balance and stability.

Lighting design for long-term care 
facilities typically emphasizes daylight and 
higher electric light levels, minimizing glare 
through indirect light distribution and other 
means, good uniformity of light distribution, 

and accent lighting for safety. Transition 
spaces receive high illumination for visual 
adaptation. Flicker should be avoided. At the 
same time, these facilities are not just clinical 
environments but residences. Consequently, 
lighting should support the body’s inherent 
biological circadian rhythms, which depend 
in part on light and dark cycles. In addition, 
both the light quality and lighting fixtures 
should be promote a sense of comfort and 
“hominess.” 

Several standards guide lighting design 
in health-care facilities. IES RP-28 sets 
minimum recommended light levels, while 
the ADA sets limits for how far light fixtures 
may project from a wall. The Facility Guide-
lines Institute (FGI) require daylighting in 
common areas such as dining and activity 
rooms, while recommending it wherever else 

Textured solid-surface wallcovering is du-
rable and easy to clean, and it can impart 
a warm, residential feel to health-care 
facilities. 
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possible based on its value for light levels, 
color quality, and circadian entrainment. 
The guidelines add that if daylight is not 
available, electric lighting should promote 
circadian response, which may be accom-
plished with intensity and color control in 
LED luminaires.

LED lighting technology has opened up 
new possibilities for lighting design that sup-
ports health. LEDs can produce “white” light 
in a range of color temperatures; in addition, 
newer LEDs have improved color rendering, 
which is a measure of how they appear under 
artificial lighting compared to natural light.

Recent studies also underscore the prom-
ise of biodynamic LED lighting. Such light-
ing supports the body’s natural circadian 
rhythms by mimicking the color temperature 
and intensity of light as it cycles through 
the day. “Circadian-friendly” lighting may 
improve sleep by ensuring adequate levels 
of “blue” light during the day. This helps 
regulate the production of melatonin, a key 
sleep hormone.

ANTIMICROBIAL MATERIALS  
AND SURFACES
Both airborne and waterborne transfer of 
germs and bacteria are of great concern in 
health-care settings. However, infectious 
organisms can also be transferred indirectly 
through our hands. When an infected person 
touches a wall, curtain, door handle, or piece 
of equipment, they may deposit bacteria on 
that surface. A healthy person may come into 
contact with the infectious bacteria when 

they touch the same surface. From there, the 
bacteria may be transferred to something the 
non-infected person eats or drinks, or it may 
enter the body when that person rubs their 
eyes or nose.

Frequent handwashing is often promoted 
as the best way to protect against infection; 
however, this practice requires constant dili-
gence and access to handwashing facilities. 
Hence, finding ways to control or elimi-
nate the spread of diseases is an increasing 
priority in hospital settings as well as other 
high-occupancy buildings, particularly 
where vulnerable populations may be pres-
ent. These include retirement communities, 
assisted living facilities, spa/wellness centers, 
schools, and other public buildings.

One way to combat the transmission of 
these diseases is to reduce the amount of 
time that bacteria or viruses can survive 
on surfaces that people touch. This can be 
accomplished by specifying antimicrobial 
materials and products.

The term “antimicrobial” is used to 
generically describe materials or products 
that have been shown through testing to 
kill or stop the growth of bacteria and other 
microorganisms. Specifying materials with 
antimicrobial properties for touchable 
surfaces is a prime strategy for stopping or 
slowing the spread of disease-carrying germs 
in health-care facilities. 

Copper-Clad Wire Fabric 
Copper-clad wire fabric is an innova-
tive product that can be incorporated into 

building interiors as part of an overall design 
scheme and for its demonstrated antimicro-
bial properties. This fabric consists of pure 
copper metallurgically bonded to the surface 
of low-carbon steel wire. It is extremely du-
rable and contributes a distinct and beautiful 
aesthetic. Copper-clad wire exhibits a bril-
liant red polished finish when extruded in a 
continuous solid-cladding process. However, 
if left bare and untreated, the wire’s appear-
ance will evolve over time, taking on brown-
ish hues and ultimately a grey-green patina. 
Left in its natural form, copper-clad steel wire 
is naturally antimicrobial and can enhance 
public safety where it is installed. (Apply-
ing a thin layer of clear automotive lacquer 
can help maintain the bright salmon color; 
however, this finish may reduce the material’s 
antimicrobial effects.) Copper-clad wire con-
forms to ASTM standards for both interior 
and exterior applications and is available in a 
wide variety of wire gauges.

Antimicrobial Properties of Copper 
Copper, whether in pure form or in an alloy 
such as brass, bronze, or copper-nickel alloy, 
naturally has antimicrobial properties. For 
millennia, these metals have been attrib-
uted with reducing illness, although our 
understanding of germs and bacteria as the 
cause of such illnesses is a much more recent 
development. 

The scientific research on the antimicro-
bial effects of copper suggests that it affects 
bacteria in two sequential steps. First, the 
copper surface directly interacts with the 

The COVID-19 pandemic has brought dramatic attention to the 
ways that viruses and bacteria can be spread or contained among 
people around the world. But even before COVID-19, health-care 
facilities have been challenged with protecting the patients and 
residents they serve from diseases they come into contact with at 
these facilities.

Health-care-associated infections, or HAIs, are infections 
that patients contract while they are receiving care in a health-
care facility. These infections are caused by any number of 
microorganisms, including bacteria, fungi, and viruses. According 
to the U.S. Centers for Disease Control and Prevention (CDC), at 
any given time, about one in 25 patients has at least one health-
care-related infection. 

In the United States alone, HAIs afflict 2 million patients and 
claim nearly 90,000 lives each year, making HAI-related deaths 
more prevalent than diabetes, influenza, pneumonia, AIDS, breast 
cancer, or Alzheimer's disease. HAIs are also costly; the treatment 

of these infections cost hospitals an estimated $28 billion to $45 
billion annually.

Some of the most common HAIs include pneumonia, 
surgical site infections, catheter-associated urinary tract 
infections (CAUTIs), and Methicillin-resistant Staphylococcus 
aureus infections (MRSA). It is often difficult to treat HAIs with 
antibiotics, in part because some of these disease organisms have 
developed resistance to antibiotics.

Patients and health-care workers can unwittingly spread 
infection-causing disease organisms by touching contaminated 
fixtures and surfaces and/or not practicing good hygiene. 
Handwashing is the single most effective means of preventing 
the spread of germs; however, people do not always practice 
proper technique. Facility owners and managers must ensure 
best practices are carried out in the health-care environment. 
But specifiers also play an important role in preventing these 
diseases.

HEALTH-CARE-ASSOCIATED INFECTIONS (HAIs)
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outer membrane of the bacteria cell, causing 
the membrane to rupture. Once ruptured, 
the cell loses vital nutrients and water, 
causing a general weakening of the cell and 
finally killing off the bacteria altogether.

Antimicrobial products marketed and 
sold in the United States are regulated by the 
EPA to ensure the products are safe to use. 
Advertising claims about protecting public 
health and efficacy against specific patho-
gens must be supported by rigorous testing 
under EPA-approved protocols. For example, 
a product or material must demonstrate 
that it continuously kills more than 99.9 
percent of bacteria within 2 hours of contact 
between routine cleanings. Copper alloy 
materials are registered by EPA (Reg. Nos. 
82012-1 to 6) to make public health claims 
against six specific bacteria:
• E. coli O157: H7, a food-borne pathogen 

that has been associated with large-scale 
food recalls;

• Methicillin-Resistant Staphylococcus 
aureus (MRSA), one of the most virulent 
strains of antibiotic-resistant bacteria 
and a common culprit of hospital- and 
community-acquired infections;

• Staphylococcus aureus, the most common 
of all bacterial staphylococcus (i.e., staph) 
infections that can cause life-threatening 
diseases, including pneumonia and 
meningitis;

• Vancomycin-resistant Enterococcus 
faecalis (VRE), an antibiotic-resistant 
organism responsible for 4 percent of all 
HAIs;

• Enterobacter aerogenes, a pathogenic 
bacterium commonly found in hospitals 
that causes opportunistic skin infections 
and impacts other body tissues;

• Pseudomonas aeruginosa, a bacterium 
that infects the pulmonary tracts, uri-
nary tracts, blood, and skin of immune-
compromised individuals.
While copper has been shown to be very 

effective at killing these six specific bacteria, 
it should be noted that at this time, there is 
very limited information and testing avail-
able on COVID-19 or other similar corona-
virus microbes.  

Hygienic Privacy Curtains  
Privacy curtains are essential for protecting 
the privacy and dignity of patients in 
health-care settings. They are used in 
emergency departments, private rooms, 
and elsewhere, and are an essential tool 
for rapidly reconfiguring a space. The 
selection of colors and textures can help 

create a warm and welcoming environment 
for patients, residents, visitors, and staff. 
However, these fabric curtains are also a 
prime vector for contamination, as they 
are touched frequently by many different 
people. They also require laundering, unlike 
counters or medical devices.

Although frequent changing and washing 
of these curtains can help reduce the inci-
dence of cross contamination, as can practic-
ing good hand hygiene, the risk cannot be 
completely eliminated.

Selecting easy-to-clean fabrics with 
antimicrobial properties can reduce the risk 
further. Fabrics that utilize silane-based 
technology have been tested and proven to be 
permanently antimicrobial and inhibit the 
growth of mold and mildew. These fabrics 
also repel liquids and are highly resistant to 
most stains. These properties make them 
ideal for cubicle curtains, shower curtains, 
and window treatments.

One hospital in New York did a room 
turnaround analysis and determined that by 
using antimicrobial fabric curtains, they could 
speed the changeover and save the hospital 
$50,000 in the first year and $140,000 in each 
subsequent year. The savings derived from 
lower laundering costs, change-out time, and 
reduced loss in revenue due to room closures. 

Another option that utilizes the same 
antimicrobial fabric is snap-panel curtains, 
which allow easy change-out of only the 
soiled panels. Standard panel sizes are 66 
inches wide by 66 inches high; custom sizes 
are available. These panels easily snap into 
place and can be configured to any length. 
No ladder is needed, which reduces the risk 
of strains and falls.

There are some cases where disposable 
curtains might be the best options. These 
are typically made from 100 percent woven 
polypropylene and include a polyester mesh 
and Velcro tie back. Be sure to select dispos-
able curtains that have passed the NFPA 701 
Fire Retardant Test.

Analysis shows that disposable privacy 
curtains over time can cost as much as 70 per-
cent more than washable curtains. However, 
disposable curtains may be a better alternative 
in spaces where frequent change-outs are the 
norm. Environmental services and mainte-
nance staff must weigh their options when it 
comes to privacy curtains. They may switch to 
disposable curtains, stay with washable cur-
tains, or employ a mixed strategy and utilize 
disposable curtains for some applications and 
washable curtains for others.

SOUND CHOICES FOR CRITICAL  
CARE ENVIRONMENTS
Critical care environments have special 
design concerns. Portions of a hospital that 
provide critical care include intensive care 
unitss (ICU), labor and delivery units, surgi-
cal ICUs, trauma ICUs, and many others.

Each of these has very specific patient 
needs, and the design of these spaces has 
important implications for safety, well-being, 
and the delivery of care. For example, some 
patients may be experiencing delirium. 
Others may be recovering from stroke; they 
likely have limited mobility and may require 
in-room cameras to spot seizures and other 
issues. All of these concerns must be factored 
into the design of the space.

Lighting must be adequate for performing 
critical tasks while reducing fatigue among 
health-care workers. Finishes and surfaces 
must be durable and resistant to bacteria. 
And the environment should be soothing 
and help make the experience less stressful 
for the patient.

Now we willll take a look at some specific 
examples of design choices for critical care 
environments. 

Solid-Surface Wall Cladding 
Solid-surface wall cladding is an excellent 
and durable solution for spaces like operat-
ing rooms and other sterile environments. 
The material is made from acrylic and/or 

Copper is naturally antimicrobial and, where used, may help reduce the transmission of 
certain pathogens from surfaces. 

Photo courtesy of Cascade Architectural
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HOW SILANE-BASED TECHNOLOGY WORKS 

Silanes are chemical compounds composed of silicon and hydrogen. Silane-based an-
timicrobial fabrics can provide an aesthetically pleasing and hygienic option for privacy 
curtains in health-care settings. 

Here is how the antimicrobial technology works. Silane-based chemistry carries a posi-
tively charged nitrogen molecule. Because bacteria cells are negatively charged, they are 
attracted to the fabric surface containing the silane-based chemistry. 

When the negatively-charged bacteria cell comes into contact with the positively 
charged surface, the silane molecule physically pierces the cell membrane, and the positive 
electrical charge electrocutes the cell completely. 

Finally, since nothing is transferred to the now dead bacteria cell, the antimicrobial does 
not lose strength, and the molecule is just as effective against the next bacteria cell.

Since it is not consumed and does not dissipate, the antimicrobial compound is not 
depleted and continues to inhibit microbial growth over time. Thus, the antimicrobial will 
be fully effective as long as the surface remains intact. 

Silane-based fabrics do not require frequent laundering. Because of their high degree 
of repellency and stain resistance, they may be wiped clean with disinfectants, saving time 
and costs associated with laundering. Unlike other fabrics, silane-based fabrics do not 
require special detergents to maintain their antimicrobial properties. They also require 
little to no dry time. Because of these properties, silane-based fabrics are also an excellent 
choice for shower curtains.

Durable, nonporous solid-surface panels are 
an excellent choice for critical care environ-
ments, and they can be accessorized with 
trim and molding. 

Photo courtesy of Inpro
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Each fixture is independent and can be 
quickly and easily controlled. The recessed 
fixtures provide an uncluttered environment, 
which helps reduce stress for both the patient 
and the caregiver. 

CONCLUSION
Health-care design can help mitigate the 
risk of infection and HAIs while ensuring 
patient accessibility, safety, and well-being. 
Good design can also support the vital work 
that health-care workers perform, and help 
cultivate a welcoming and healing environ-
ment for patients, residents, visitors, and 
staff. As this course has shown, architects 
and designers play a key role in ensuring 
health-care facilities meet all of these goals 
through the specification of finishes and 
surfaces, fixtures, and lighting products, 
among many others.

polyester resins combined with filler, color 
pigments, and acrylic chips. The material is 
typically extruded or poured; it can also be 
molded while hot.

Since solid surface is non-nutritive, it 
does not promote the growth of mold and 
mildew, and it resists bacterial growth. The 
inclusion of “active” antimicrobials within 
the solid surface can also reduce odor-caus-
ing bacteria.

Many colors and particulate combina-
tions available. Most manufacturers offer 
complementary accessories such as corner 
molding, batten strips, and perimeter trim 
for a cohesive appearance.

Solid surface is nonporous and extreme-
ly durable. It has a long life cycle, which 
helps with its environmental footprint and 
helps keep maintenance and operation 
costs down. 

In construction projects, especially 
major renovations or retrofits, installers may 
encounter wall conditions that are less than 
true. Specifying solid-surface panels with 
an S-curve “wavy” edge allows panels to fit 
together with a f lat, f lush seam where the 
wall may fluctuate.

This has important implications for 
hygiene. The tight, f lush, hard seam reduces 
places where dirt, dust, mold, and germs can 
get trapped. Some solid-surface panels are 
produced in larger-than-standard industry 
size, which can also reduce the number of 
seams in a wall run.

Critical Care Lighting Solutions 
Lighting for critical care units must be de-
signed for patient and caregivers alike. It must 
provide high-quality illumination for critical 
care and labor and delivery settings, but it 
must also help patients feel comfortable.

One in-ceiling lighting system demon-
strates how a single system can meet both of 
these goals. The system features a low-profile 
style that helps patients feel more comfort-
able, while the high-quality illumination pro-
vides the caregiver with the ability to adjust 
the light intensity level for clinical care needs.

This system provides the ideal intensity 
and fixed spot for exam, suturing or minor 
procedures. Cool, color-corrected lighting 
renders skin tones and textures more ac-
curately. Easy-to-use wall-mounted controls 
allow the caregiver to focus on the patient. 


