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BACKGROUND	  

MATERIALS	  AND	  METHODS	  

With growing concern about contamination of the healthcare 
environment with sporulating organisms such as C.difficile and 
others not susceptible to the quaternary ammonium 
compounds commonly used for environmental disinfection, 
many facilities are exploring the use of other types of 
disinfectants to control these difficult environmental 
pathogens. We compare the affect of 4 disinfectant methods, 
400 nm UV irradiation, chlorine bleach, 10% bleach solution, 
and a chlorine-dioxide based disinfectant have on three 
common materials found in the healthcare environment: nitrile 
rubber, 26 gauge s ta in less s tee l and lamina te 
coverings.  Each of these three materials were treated with 
these four disinfectants daily in a manner consistent with 
current guidelines for disinfecting surfaces contaminated with 
sporulating organisms daily for 1 week. The affect on the 
materials was documented including corrosion, discoloration 
and microscopic evaluation. Moreover, the affect of the 
disinfection on the tensile strength of the nitrile rubber was 
evaluated after the 1 week period. Significant corrosion of the 
26 gauge stainless steel was noted on the second day of 
disinfection with the disinfectant bleach that continued to 
progress with additional treatments. Microscopic pitting was 
noted on the steel at day 2 with the 10% bleach solution with 
visible corrosion noted at day 5, while neither the UV 
irradiation nor the chlorine dioxide appeared to corrode the 
stainless steel.  The nitrile rubber disinfected with disinfectant 
bleach was noted to be significantly discolored by day 7, but 
all the rubber was grossly intact and microscopically 
unchanged, however the tensile strength of the bleach-treated 
rubber was diminished as compared to the other samples 
failing at 2.5 pounds of force with the control/untreated rubber 
failing at 7.5 pounds the UV treated rubber failing at 7 pounds, 
the 10% bleach treated rubber failed at 6.5 pounds, and the 
chlorine dioxide treated  rubber failed at 6 pounds of force. No 
changes were noted on any of the test samples of the 
laminate during the study period. As such, these data 
demonstrate that bleach should not be used for disinfection in 
areas with stainless steel or nitrile rubber in favor of other 
technologies such as chlorine dioxide or UV irradiation. 

In order to be labeled for use in healthcare facilities, 
disinfectants (AKA Antimicrobial Pesticides) Are tested for 
efficacy and safety under laboratory conditions proscribed by 
EPA (1) .In actual practice however, disinfectants are used on 
a variety of different surfaces repeatedly, potentially having a 
cumulative affect on these surfaces over time not accounted 
for in current testing requirements. 
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In order to determine the cumulative effect that several 
disinfectants had on surfaces commonly found in healthcare 
facilities, 3 different types of surfaces, 26 gauge stainless 
steel, nitrile rubber, and laminate coverings were each treated 
with chlorine bleach, a 10% solution of chlorine bleach, a 
stabilized chlorine dioxide solution (Vital Oxide brand) and 
400nm UV radiation daily for 7 days. For the 3 disinfectant 
solutions, 5mLof each was placed on each of the 3 test 
surfaces and allowed to sit for 10 minutes, followed by 
removal with absorbent paper towels in accordance with 
product labeling instructions (2,3). For the UV radiation 
treatment each of the 3 types of test surfaces were treated by 
exposing them to 20 minutes of UV radiation as is common in 
disinfecting protocols from UV disinfecting system 
manufacturers (4). Each of the test surfaces for each 
disinfectant and corresponding controls (a total of 16) were 
visually and microscopically evaluated daily. After a total of 7 
days of treatment, the  nitrile rubber samples were  tested for 
tensile strength by subjecting them to increasing vertical 
weight until rupture. The amount of weight needed to cause 
rupture of the nitrile rubber was then recorded. 
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Significant corrosion of the  26 gauge stainless steel was 
noted on the second day of disinfection in the area treated 
with  the un diluted disinfectant bleach that continued to 
progress with additional treatment until the treatment area 
was completely corroded. Microscopic pitting was noted on 
the steel at day 2 with the 10% bleach solution with visible 
corrosion noted at day 5, while neither the UV irradiation nor 
the chlorine dioxide appeared to corrode the stainless steel 
upon visual or microscopic examination.  All the nitrile rubber 
samples were grossly intact and microscopically unchanged 
at day 7, however the sample disinfected with disinfectant 
bleach was noted to be significantly discolored by day 7. 
Likewise the strength of the bleach-treated rubber was 
diminished as compared to the other samples failing at 2.5 
pounds of stress with the control/untreated rubber failing at 
7.5 pounds, the UV treated rubber failing at 7 pounds, the 
10% bleach treated rubber failed at 6.5 pounds, and the 
chlorine dioxide treated  rubber failed at 6 pounds of force. No 
changes were noted on any of the test samples of the 
laminate during the study period 

The data collected in this project demonstrate the deleterious 
affect that disinfectants can have on surfaces common in 
healthcare. All three surfaces tested in this project are 
common in the healthcare environment and finding solutions 
for the disinfection of these types is an important patient 
safety goal, in order to decrease the likelihood that 
environmental surfaces serve as vectors or fomites for the 
transmission of infections in the hospital. 


