
 

 

 

When considering the design of surfaces and selecting materials, design teams should take surface maintenance and cleaning into account. This includes 

understanding the context of the assembly of different adjacent surfaces and materials (e.g., where crevices between surfaces may trap dirt, or where different 

materials next to one another require different cleaning methods), as well as product limitations (material characteristics) and cost implications. This tool provides an 

overview of cleaning mechanisms (i.e., processes and/or technologies) and material characteristics, which in turn may influence materials selection and specification.  

Table 1 compares current practices and trends in the healthcare industry (manual cleaning and no-touch automated disinfection technology). Table 2 summarizes the 

benefits and challenges associated with self-disinfecting surfaces. Given the multitude of products in the current market, the information below is not exhaustive. It 

can, however, be used as a starting point for design teams to review and make evidence-based decisions. The details can also be used as the basis for discussion for 

additional or emerging options. 

 Disinfectants for manual cleaning No-touch automated disinfection (NTD) technology 

Considerations Chlorine/Bleach/
Hypochlorites/ 

Hypochlorous 
Acid 

Quaternary 
Ammonium 
Compounds 

Accelerated/ 
Improved Hydrogen 
Peroxide Liquid 
Disinfectants 

Steam Vapor Ozone Hydrogen Peroxide 
Vapor/Aerosol 

UV-C Light/Pulsed 
Xenon Light 

Effectiveness 
against 
pathogens  

Effective against 
multiple pathogens 
(most bacteria, 
some viruses, 
MRSA) 

Effective against a 
broad spectrum of 
microbes, including 
MRSA and influenza; 
not effective against 
spores 

Effective against a 
broad spectrum of 
microbes, including 
MRSA and norovirus 

Effective against 
multiple pathogens, 
including norovirus, 
VRE, MRSA, P. 
Aeruginosa 

Lack of evidence on 
effectiveness against 
bacterial and fungal 
spores 

Effective against 
multiple pathogens, 
including CDI, MRSA, 
VRE 

Effective against 
multiple pathogens, 
including CDI, MRSA, 
VRE 

Toxicity (based on 

EPA categories) 
High High High Low High Low Low 
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 Disinfectants for manual cleaning No-touch automated disinfection (NTD) technology 

 

Considerations Chlorine/Bleach/ 

Hypochlorites/ 

Hypochlorous Acid 

Quaternary 
Ammonium 
Compounds 

Accelerated/ 

Improved 
Hydrogen 
Peroxide Liquid 
Disinfectants 

Steam Vapor Ozone Hydrogen 
Peroxide Vapor/ 
Aerosol 

UV-C Light/Pulsed 
Xenon Light 

CDC disinfection 
level 

 

 

Intermediate 

 

 

Low 

 

 

 

Low/Intermediate 

 

 

 

N/A N/A N/A N/A 

Distribution  N/A N/A N/A Homogenous Non-homogenous Non-homogenous Affected by line of sight 

Dwell times/ 
Exposure times 

5–10 mins. (approx.) 8–10 mins. (approx.) 1–10 mins. (approx.) Low Low High 

1.5–2.5 hours (or 
more) 

Low 

Vegetative bacteria: 10–
25 min; C. diff: 10–45 
min 

Cost implications Low Low High Low Low High initial cost,  

high operating costs 

High initial cost,  

low operating costs 

    *Consider initial costs, ongoing operating costs per room, labor costs, downtimes, and leasing arrangements. 

Logistics (exposure 

controls, staff 
training, equipment 
set-up) 

 Requires use of PPE 

 Surfaces require pre-
cleaning 

 Requires use of PPE 

 Surface pre-cleaning 
requirements are 
product-specific 

 Some are registered 
as one-step 
disinfectants 

No specific 
requirements 

Staff training 
required to check for 
leaks during the 
process 

Staff training required 
to check for leaks 
during the process 

High-level training 
required for 
specialized 
technician 

Room must be 
sealed 

HVAC must be 
disabled 

Room must be 
vacated  

Minimal training 
required for EVS 
personnel; user-
friendly 

Room does not need 
to be sealed 

HVAC system does 
not need to be 
disabled 

Room must be vacated  

Equipment and 
furniture must be 
moved away from 
walls 

Pre-cleaning  

requirements 

Surfaces require pre-
cleaning 

Product specific. 

 Some are registered 
as one-step 
disinfectants 

Does not require 
pre-cleaning 

Manual cleaning 
suggested before 
terminal cleaning 

Manual cleaning 
suggested before 
terminal cleaning 

Manual cleaning 
suggested before 
terminal cleaning 

Manual cleaning 
suggested before 
terminal cleaning 
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 Disinfectants for manual cleaning 

 

No-touch automated disinfection (NTD) technology 

Considerations Chlorine/Bleach/ 

Hypochlorites/ 

Hypochlorous Acid 

Quaternary 
Ammonium 
Compounds 

Accelerated/ 

Improved 
Hydrogen 
Peroxide Liquid 
Disinfectants 

Steam Vapor Ozone Hydrogen 
Peroxide Vapor/ 

Aerosol 

UV-C Light/Pulsed 
Xenon Light 

Wiping protocol Effective with cotton 
cloths and cotton mops, or 
as pre-moistened wipes 

 Wiping not required with 
hypochlorous acid 

 Ineffective with 
cotton 

 Effective with 
terrycloth towels or 
microfiber 
mops/wipes 

Effective with cotton 
cloths and cotton 
mops, or as pre-
moistened wipes 

Steam converts to 
water on surfaces 
that might require 
wiping; however, 
superheated steam 
does not leave 
condensation 

Does not require any 
after-procedure 

Does not require any 
after-procedure 

Does not require any 
after-procedure 

Hazards Mixing with QACs and 
other acidic compounds 
can form poisonous gases 

Corrosive to metals in 
high concentration 

Can cause skin and eye 
irritation 

Toxic to aquatic life 

 Initiates nasal 
irritation and 
contact dermatitis 

 Toxic to aquatic life 

Releases irritating 
vapors and toxic 
gases which can 
affect human health 

 

 Steam conversion 
to water poses risk 
of slips and falls 

 Careful handling of 
equipment 
required to reduce 
risk of burns and 
scalds 

 Risk of health 
issues for staff and 
patients with 
respiratory 
conditions 

Initiates respiratory 
symptoms among staff 

Releases irritating 
vapors and toxic 
gases which can 
affect human health 

No residuals 

 

No residuals 

Risk of retina damage 
with exposure to UV 
light 

Remarks May damage finishes and 
fibers of soft surfaces if 
used in higher 
concentrations 

 Vinegar-like odor 
may be of concern  

 Affected by organic 
matter 

 Sensitive to 
parameters (human 
error during the 
formulation phase 
can impact safety) 

 

 Non-corrosive in 
diluted form 

 Unaffected by 
organic matter 

 Discoloration has 
been observed 
when used on 
upholstery 

 

No indication of 
which areas have 
received sufficient 
exposure 

 

 Corrosive to metals 
and rubber 

 Has been 
incorporated in 
laundry 
decontamination 

Does not remove 
dust or stains 

Vapor systems have 
demonstrated 
increased efficacy, 
shorter duration 
cycles, and equal 
distribution in the 
space as compared 
with aerosolized 
hydrogen peroxide 

 Does not remove dust 
or stains  

 Less effective for sites 
around corners or 
shielded by solid items  

 Damages plastic and 
polymers in 
surrounding areas after 
repeated exposure 
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 Benefits Challenges 

Antimicrobial coatings 

Triclosan  Antibacterial efficacy on a variety of plastic surfaces and textiles  Possible environmental and human health hazard 

Paints with Quaternary 

Ammonium Compounds 

(EPA registered) 

 Non-toxic and less corrosive  

 

 Repeated washing or cleaning with disinfectant wipes leads to surface wear and 
reduced effect on pathogens 

 Effects of no-touch automated devices on painted surfaces are unknown 

Organosilicanes  Do not leach 

 Can last for prolonged periods of time 

 Antimicrobial effects unclear 

N-Halamines  Broad-spectrum biocide incorporated into textiles and hard surfaces  Insufficient antibacterial efficiency  

 Treated textiles are found to leave residual chlorine on surfaces, resulting in stains 
and odors 

 Complicated preparation methods, instability under certain conditions (e.g., water, 
light, or heat) 

Silver 

(EPA registered) 

 Reduces contamination if applied on a smooth surface (e.g., a sink)  Spraying on rough material (wood surface) increases contamination 

 Toxic 

 Development of antimicrobial resistance unclear 

 Cumulative soiling and wiping reduces microbial effects over time 

Copper 

(EPA registered) 

 Profound antimicrobial effect 

 Enhances antimicrobial properties, water repellence, soil resistance, 

antistatic, anti-infrared, and flame-retardant properties of 
conventional textiles 

+  Can be cleaned with most products without damage 

 Varied corrosion rates 

 May be susceptible to color changes (depending on composition) 

 Excessive exposure can be toxic (though unlikely in these settings) 

 Should not be cleaned with products that leave a residual film (e.g., some metal 
polishes) 

Impregnated antimicrobial surfaces 

Silver 

(EPA registered) 

 

 Profound antimicrobial effect when incorporated into textiles or hard 
surfaces 

 Can be used in laundry treatments of fabrics 

 Slow antimicrobial effect compared with liquid disinfectants 

 Residual activity unknown 

 Toxic to aquatic organisms 

 Interaction with automated disinfection technologies unknown 

 Antimicrobial effects unclear 

Copper 

(EPA registered) 

 

 Incorporated into textiles or hard surfaces (e.g., door handles, toilet 
seats, push plates, over-bed tables, and other high-touch surfaces) 

 Varied corrosion rates 

 May be susceptible to color changes (depending on composition) 

 Excessive exposure can be toxic 

 Interaction with automated disinfection technologies unknown 

 Antimicrobial effects unclear 
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 Benefits Challenges 

Altered surfaces 

Altered Topography 

(e.g., mimicking shark fin 
or lotus leaf) 

  Delays, but does not prevent, biofilm formation 

 Has not been tested in clinical settings 

 

Additional information can be found in the accompanying issue briefs on Contact Transmission (Part 1: The Role of Surfaces in HAIs and Part 2: The Role of Materials, 

Design, and Cleaning in HAIs). 

 

https://www.healthdesign.org/insights-solutions/contact-transmission-part-1-role-surfaces-healthcare-associated-infections
https://www.healthdesign.org/insights-solutions/contact-transmission-part-2-materials-design-and-cleaning
https://www.healthdesign.org/insights-solutions/contact-transmission-part-2-materials-design-and-cleaning

