
Surfaces in healthcare facilities are subject to 

frequent cleaning with chemicals that, owing 

to the disinfectants that make them effective 

against microorganisms, are destructive to 

even the most durable materials. Even metals 

like stainless steel, galvanized steel, and 

aluminum can corrode when regularly treated 

with bleach and other disinfectants.

Causes of Corrosion
Corrosion is damage to the surface of a metal. 

When exposed to oxidizing agents like bleach, 

or even simply air if given enough time, the 

refined metal will react with the oxygen to 

form a stable oxide. Metals used in healthcare 

settings are typically alloyed with other 

materials, polished, and finished with a surface 

sealant to prevent corrosion from exposure to 

dirt, bacteria, water, and even chlorine bleach. 

So why does it still happen?

In healthcare settings, bleach is the most 

common culprit. Bleach is so effective at 

degrading and infiltrating the tough outer 

spores of pathogens like Clostridioides difficile 
and denaturing proteins in the structures of 

vegetative bacteria and viruses because the 

active ingredient is an extremely reactive 

oxidizing agent.1 When metals like stainless 

steel are exposed regularly to bleach, the 

chances of corrosion will increase, an effect 

frequently exacerbated by the frictional 

abrasion of ready-to-use (RTU) wipes.

RTU wipes have become ubiquitous in most 

modern healthcare settings. They offer a 

speedy and effective method of delivering 

disinfection when and where we need it. 

Research supports their efficacy and often 

reinforces the benefits of frictional application.2 

Elbow grease, studies show, helps bleach 

wipes pick up more pathogens!3 Unfortunately, 

it is likely that the repeated and forceful 

abrasion of wipes on metal surfaces erodes 

the exterior and exposes the base metal to the 

corrosive properties of bleach.

Regular cleaning of metals with bleach leads 
to corrosion damage, but there are options.
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Beyond appearances, is 
corrosion a serious issue  
in healthcare settings? 
Corrosion poses multiple complications in the 
healthcare setting, and understanding what 
corrosion looks like at a microscopic level reveals 
why. Corrosive damage introduces fissures, 
cracks, and “pitting” — tiny craters — to otherwise 
smooth, polished metal surfaces (see Chart 1). 
Pathogens can find safe harbor in these small 
imperfections and shield themselves from 
exposure to disinfectants.4 This shielding effect 
can then allow for the growth of dry bacterial 
biofilms, viruses, or yeasts that can be transferred 
by the hands of healthcare workers to patients, 
and visitors, and contribute to the spread of 
healthcare-associated infections.5 

Both naked-eye examination and microscopy 
reveal another unfortunate reality of corrosive 
damage: the impact to equipment longevity. 
Hospital beds, for example, can experience 
corrosion in the space beneath mattresses as 
mattresses are often lifted to wipe the metal 
surfaces and replaced before the disinfectant 
has time to evaporate. This prolonged exposure 
of the metal to liquid bleach often results in 
corrosion and rusting of the components (see 
Figure 1), ultimately risking early retirement 
of expensive equipment that should still have 
additional usable life.

Highlight® for Bleach Wipes 
Reduces Bleach-Correlated 
Corrosion
An innovative new product, Highlight for 
Bleach Wipes, colorizes Health Canada-
registered bleach wipes to help users see 
their disinfection. Through patented color 
technology, Highlight’s bright blue provides 
instant visual indication of the spread and 
coverage of the disinfectant, improving user 
performance while reducing wasted time and 
wipes spent covering a surface that has already 
been disinfected. By fading to clear in a few 
minutes, Highlight doesn’t require added steps 
for removal, and incorporates retraining into 
each act of wiping. 

An additional benefit of Highlight is its ability 
to mitigate metal corrosion caused by bleach 
wipes. To better understand the benefits 
of adding Highlight to bleach RTU wipes, 
Kinnos scientists compared the effect on 
corrosion on surfaces caused by repeated 
wiping with bleach wipes alone to bleach 
wipes with Highlight using a scanning electron 
microscope (SEM).

Three metals common to healthcare facilities 
(aluminum, galvanized steel, and stainless 
steel) were wiped with a commercially 
available bleach wipe product commonly used 
within healthcare facilities. These samples were 
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Figure 1:  When bleach pools beneath mattresses, 
corrosion can damage equipment

compared to a set of identical metal surfaces 
wiped with bleach wipes to which Highlight had 
been added. A control version of each metal 
surface was not wiped to serve as a point of 
comparison. Each bleach wipe was wrapped 
around a 10-kilogram weight to standardize the 
force of wiping, and each wafer of metal was 
wiped 150 times, drying completely between 
each wipe. The resulting metal surfaces were 
examined by SEM at 10,000X magnification to 
visualize corrosion at the microscopic level.

The SEM photographs revealed that bleach 
wipes alone changed the surface of the metal 
significantly, causing pitting, fissures, and cracks 
that might harbor pathogens (see Chart 1).
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Aluminum wiped with bleach wipes + Highlight 
displayed minor surface crazing  

Galvanized steel remained undamaged after wiping 
with bleach wipes + Highlight

Stainless steel showed little to no corrosion after 
wiping with bleach wipes + Highlight

Pitting corrosion caused by bleach wipes  
on Aluminum

Cracking and fissure corrosion caused by  
bleach wipes on Galvanized steel

Cracking corrosion caused by bleach wipes on 
Stainless steel
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Chart 1: Evidence of Corrosion Damage Differences (10,000X magnification)

Control image of Aluminum  Control image of  Galvanized steel Control image of Stainless steel
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Summary
The reduced corrosion on metal surfaces when using Highlight for Bleach Wipes compared to 

bleach wipes alone is visible to the naked eye. Microscopic investigation shows an even sharper 

contrast. Visible inspection has shown bleach wipes can result in rust and corrosion that harms 

aesthetics and requires expensive replacement. Scanning electron microscopy of bleach 

wiped metals reveals serious pitting, fissures, and cracks where nosocomial pathogens might 

harbor. Use of bleach wipes enhanced with the Highlight colorant produces measurably less 

corrosion and damage. While Highlight can’t reverse rust or corrosion, it may certainly prevent 

such deterioration.

Despite the ever-present risk of pathogens such as C. difficile, hospitals are often forced to switch 

away from using bleach to mitigate costly surface damage. Highlight now enables facilities to use 

bleach more confidently to protect patients while mitigating surface damage and saving hospitals 

money. The benefits of using Highlight for Bleach Wipes goes beyond preventing corrosion too: 

it has been shown to reduce ATP failure rates and to improve surface coverage of bleach by 

providing instant visual feedback to users of bleach wipes.7,8 When seeking to preserve patient 

safety and healthcare environmental surfaces, Highlight for Bleach Wipes stands out as a clear 
choice for reduced materials damage, improved disinfectant coverage, and instant user 
performance feedback.
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Fig. 10.In contrast, metals wiped with bleach plus 
Highlight exhibited little to no corrosion (see 
Figure 1). The aluminum surface displayed 
minor surface fissures. Galvanized steel and 
stainless steel were comparatively undamaged 
by the bleach + Highlight wipes. 

This confirms earlier reports demonstrating 
that bleach wipes enhanced with Highlight 
significantly reduced the rate of corrosion and 
discoloration when compared to bleach wipes.6

Highlight has been formulated to help reduce 
microscopic pitting and fissuring normally 
caused by friction and abrasion between 
disinfectant wipes and surfaces. These types 
of corrosion can be compounded when bleach 
gets trapped in the newly formed defects and 
continues to oxidize the core metal, increasing 
the likelihood that the next wipe will make the 
cavities even larger. By preventing physical 
abrasion and reducing pitting and fissuring, 
the bleach from Highlight-enhanced wipes is 
unable to penetrate the exterior coat of the 
surface as readily, explaining the reduced 
rate of corrosion. Studies have confirmed that 
the addition of Highlight to bleach does not 
reduce its antimicrobial properties, still killing 
pathogens in the same amount of time with the 
same efficacy as the initial product. Therefore, 
the reduction in corrosion is not caused by a 
reduction in bleach concentration.
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