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NanoRAD Coating and Film Spray Improve Disinfection in Multiple Hospital Settings

Abstract

This study examines the around-the-clock disinfection provided by NanoRAD-
enabled products in an 800-bed level 1 trauma hospital. The study was carried out in
the Emergency Department (ED), a newly opened Pre-Operative (Pre-Op) Ward, and
the Pre-Op waiting room. Silver-mediated cerium oxide (AgQCNP) nanoparticles in
NanoRAD produce hydrogen peroxide in the presence of bacteria, viruses and fungi at
the microscale and nanoscale. NanoRAD coatings and films were applied to various
surfaces, including floors, bathrooms, chairs, privacy curtains, sharps boxes, and other
high-touch surfaces around the facility. Bacterial loads on the various surfaces were
determined by swabbing and plating with MC-Media Pads. Recommended
NanoRAD-treated surfaces provide enhanced bioburden reduction by 69%-90% over
a 6-month period compared to the current cleaning protocol alone. The NanoRAD
Film Spray showed efficacy on privacy curtains out to 6 weeks (about 1 and a half
months) post application.

Introduction

Hospitals are the access point for patients seeking acute medical care. Many of these patients are
immune compromised and all have injuries, illnesses or need critical surgical procedures. Hospitals
are also environments where the risk of infections can be high, particularly due to the presence of
pathogens and the vulnerability of patients receiving care. Proper disinfection and cleaning protocols
are essential to ensure patient safety, maintain a hygienic environment, and prevent healthcare-
associated infections (HAIs).

HAIs are infections that patients acquire while receiving healthcare treatment, and they can have
serious consequences. According to the Centers for Disease Control and Prevention (CDC), 1 in 25
US patients has at least one HAI, leading to prolonged hospital stays, increased healthcare costs,
and even death.* That same study shows that about 99,000 hospital patients with HAIs died during
their hospitalizations in 2020. Hospitals are environments where various pathogens, including
bacteria, viruses, and fungi, can thrive. These pathogens can be spread through contact with
contaminated surfaces, medical equipment, and healthcare workers. Regular disinfection and
cleaning are key to preventing the spread of pathogens, thus lowering the risk of HAls and protecting
patient and worker health.

A 2018 study reveals that several nosocomial pathogens, including VRE, MRSA, Acinetobacter, C.
difficile, and P. aeruginosa, have been shown to persist in the environment for several hours, days, or
months and on health care workers (HCW) hands for hours with endospores typically lasting longer

11 ¢DC HAI Data Portal (2023) Centers for Disease Control and Prevention. Available at:
https://www.cdc.gov/hai/data/portal/index.html
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than vegetative bacteria? These microorganisms characteristically survive for long periods after
being shed into the environment and are difficult to eradicate. In a prospective microbiological
survey, 40% of rooms were contaminated with multi-drug resistant organisms or MDROs. Despite
terminal cleaning, Hu et al. demonstrated that biofilms containing MDROs are found on 52% of ICU
surfaces, half of which were S. aureus.

To help keep these hospitals clean, Kismet Technologies has developed a safe, persistent
antimicrobial technology called NanoRAD. NanoRAD is embedded into coatings and films giving
treated surfaces non-stop virus and bacteria protection for weeks or months, depending on the
surface to which it is applied. Due to the persistent nature of NanoRAD products, not only can they
aid in keeping patients and healthcare workers safe, but they can also reduce cleaning time, with
reapplication of the products happening monthly rather than daily or even on an hourly basis.
According to a 2017 study, the time to terminally clean a private room and to clean a ward bay were
both over 30 minutes each, with time increase due to actions taken such as replacing privacy
curtains.? Additionally, NanoRAD can help minimize human error in disinfecting by providing a more
reliable and consistent approach. Its advanced technology ensures thorough and even coverage,
correct dilution, and sufficient contact time for effective disinfection. Additionally, NanoRAD helps in
targeting high-touch surfaces and hard to disinfect surfaces, preventing cross-contamination,
maintaining proper frequency of application, and selecting the most suitable disinfectant, thus
reducing the risk of HAls arising from surfaces.

Kismet Technologies set out to understand how different surfaces in a hospital would retain
NanoRAD surface treatments over time, and how this could improve overall infection
control. Additionally, the team studied product performance for soft surfaces such as curtains and
chairs with NanoRAD treatment. Curtain replacement and cleaning time can be time consuming, and
the team evaluated if NanoRAD treatment could reduce cleaning turnaround time as well as
decrease microbes on surfaces.

Pilot Facility

The study occurred from July 2023-January 2024 in an 800-bed level 1 trauma hospital. The
Emergency Department (ED) waiting area, the Pre-operative (Pre-Op) waiting area, and a new Pre-
Op ward areas were the focus of the study. The 6-month study began within a week of patients
being seen in the new Pre-Op ward. This gave us a sense of how rapidly bioburden accumulated on
those surfaces and let us blind the study so that clinical staff did not know what surfaces were
treated as part of the study.

2 Geehan Suleyman, George Alangaden, and Ana Cecilia Bardossy. “The Role of Environmental Contamination in
the Transmission of Nosocomial Pathogens and Healthcare-Associated Infections.” Current Infectious Disease
Reports, vol. 20, article number 12, 27 April 2018

33 5cott, D., Kane, H. and Rankin, A. (2017) ‘time to clean’: A systematic review and observational study on the time
required to clean items of reusable communal patient care equipment, Journal of infection prevention. Available
at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5761933/
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Products Tested
1. NanoRAD Film Spray - an aqueous solution containing a water-soluble polymer
binder and NanoRAD
2. NanoRAD Coating - a waterborne acrylic coating incorporating NanoRAD

Application Areas
The main surfaces and application areas that are part of this report are as follows:
1. ED Waiting Area
a. Waiting Room Chairs - NanoRAD Film Spray
b. Intake Desk - NanoRAD Coating
c. Triage Chair - NanoRAD Film Spray
2. Pre-Op Waiting Area
a. Waiting Room Chairs - NanoRAD Film Spray
3. New Pre-Op Ward
Patient Privacy Curtains - NanoRAD Film Spray
Sharps Boxes - NanoRAD Coating
Restroom ADA Bars - NanoRAD Coating
Door Handles - NanoRAD Coating
Restroom Floors — NanoRAD Coating

Poo T

Protocol

Aerobic bacterial counts were monitored throughout the study, including treated surfaces and
control surfaces for comparison. The surfaces for the study were swabbed with a sterile swab
moistened with phosphate-buffered saline as shown in Figure 1. The swab was returned to the saline
and later plated out onto Millipore Sigma MC-Media Pads after being vortexed in the saline for 30
seconds. Pads were incubated at 35 + 1 °C for 48 hours + 2 hours, and colony forming units (CFU/pad)
counts were performed. Figure 2 shows examples of what the Pads look like after incubation. Results
in this report are shown as CFU/pad or CFU/ Environmental Sampling on Sigma Rapid Aerobic
Media Pad.

One set of swabs was collected for initial baseline testing to develop an understanding of the
baseline bacterial load and week-to-week variability. Subsequently, the coatings were applied, and
swabs were collected weekly thereafter, sampling the treated and similar control areas around the
facility for the rest of the study.
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Figure 2: Examples of MC Media Pads after Incubation
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Results

There were several surfaces and application areas that were included in this study. The results will
go section by section dependent on the surface being tested.

Sharp Boxes in New Pre-Op Ward

In the new Pre-Op ward, some study surfaces took a while for bacteria counts to rise at the beginning
of the study concurrent with the ward's opening. Sharps boxes (Figure 3) were treated with NanoRAD
coating and swabbed during each visit. Over the 6-month study, the average CFU/pad on control
surfaces was 62 CFU/pad, while on NanoRAD treated surfaces it was 6 CFU/pad, or a >90%
reduction. Figure 4 shows the statistical analysis for the Sharp Boxes, NanoRAD treated versus
controls. The datapoints were not normally distributed, ie. skewed to the right, and the p-value was
calculated by performing a Wilcoxon Test for non-parametric data. Shapiro-Wilks analysis was also
performed to confirm non-parametric Wilcoxon Test. The p-value was monitored over the 6-month
study and NanoRAD Coating was found to be statistically significant at p-value = 0.0028 at the end
of the 6 months in the new ward vs. the surfaces that were left untreated. NanoRAD coating was
applied on Sharp Boxes at the beginning of the study and data was from the single initial application
on the sharps boxes.
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Treated vs Untreated Sharps Boxes
70 Figure 3: Pre-Op Sharps Boxes
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Figure 4: Pre-Op Sharps Boxes Statistical Analysis
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Door Handles in New Pre-Op Ward

The med room door handles were treated with NanoRAD Coating. In month 1, control door handles
saw an average CFU/pad of 78 CFU/pad, while the treatment saw an average of 18 CFU/pad, or a
77% reduction in microbes. After 4 months, both the control and treated door handles had a reduction
in microbe count with a control average CFU/pad of 44, with the door handle treatment after 4
months coming in at 25 CFU/pad, for a 43% reduction over the 4 months. One thing to note is that
after the first couple of visits to the new ward, Kismet staff made note that Pre-op staff wiped down
door handles when they saw our staff (noted from month 2 on). The reduction in performance of the
coating may be an artifact of this effect as the control surfaces were freshly cleaned, in most
instances, right before swabbing. Despite this, the coating still outperformed the control door
handles.

Floor Tiles in New Pre-Op Ward

The new Pre-Op restroom floors were also treated with NanoRAD, with some floors receiving film
spray, and others receiving coating (Figure 5). In month 1, Film Spray treatment provided an 83%
reduction in microbes, while in month 2, it provided a 60% reduction in microbes, after which the floor
was retreated with Film Spray, with efficacy jumping back up to a 78% reduction in the month
following retreatment. Floors treated with NanoRAD coating were only treated once. Month 1 saw a
76% reduction in microbes, month 2 a 49% reduction and in month 3 a 60% reduction in microbes.

Figure 5: Pre-Op Ward Restroom Floor
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ADA bars in New Pre-Op Ward

The new Pre-Op ADA bars were also studied and were treated with the NanoRAD coating (Figure 6).
The 4-month average saw an 83% reduction in microbes, with month 1 and 2 showing a 96% and 94%
reduction respectively. In the first 2 months, the average CFU/pad count was 28 and 29 CFU/pad,
indicating that the treated ADA bars would be unlikely to transmit pathogens. In month 3, CFU counts
in the restrooms jumped, making this increase in microbes consistent with the floor data seen earlier.
Despite this, in month 3, there was still an 89% reduction in microbes. In month 4, consistent with the
expectation that the coating will wear down with time, the average microbe reduction is at 60%. Not
shown is the standard NanoRAD coating which showed a 55% reduction in average CFU/pad over
the 4-month period of the study.

Figure 6: Pre-Op Ward Restroom ADA Bars

Pre-Op Ward Restroom ADA bars

1800 month 3

1600
1400
month 4
1200
4 month avg month 1
I I month 2

m Control ADA bars  m PU coating ADA

CFU/pad
8

g &8 & 8

Privacy Curtains in New Pre-Op Ward

A large portion of the study focused on the effect of NanoRAD film spray treatment on the privacy
curtains within the new Pre-Op ward. Curtains were treated in June 2023 and hung in the patient
bays prior to the opening of the new ward. Swabbing was done on the “leading edge” of the curtains
(where the curtains are grabbed to open or close) for both control and treated curtains. Over a 6-
month period, the leading edge on the control curtains averaged 78 CFU/pad while treated leading
edges were 20 CFU/pad. Statistical analysis is shown in Figure 7 from data collected from July 2023
to January 2024. Most notable in the data is that untreated privacy curtains could have significant
spikes in bioburden (625 CFU/pad for example) while none of the treated curtains had values above
75 CFU/pad until month 6 (Month 6 had 425 CFU/pad on treated curtain most likely due to wear).
Before statistical analysis was preformed, parameters for p-value were assessed by histogram and
Shapiro-Wilks Normality Analysis. Both analyses confirmed that the data was skewed to the right
and that non-normal distribution or non-parametric Wilconox Test was best matched to perform t-
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test analysis. Statistical analysis using a Wilcoxon Test shows a p-value of 0.0041 indicating strong
statistical significance - meaning that the NanoRAD treatment on privacy curtains can be the
expected performance across a broad population of curtains. The p-value was monitored over the
6-month study and the statistical significance increased during the 6 months as more data points
comparing control vs treat of the curtains and more patients and potential bioburden in the new
ward could be used to see the consistence in the NanoRAD Treatment over time in comparison to
the normal cleaning of the privacy curtains (control).

Figure 7: Pre-Op Ward Privacy Curtains

Privacy Curtains (July 2023 to Jan 2024)

° X
600 4

Wilcoxon, p = 0.0041

400 4

200+

CFU/Environmental Sampling on Sigma Rapid Aerobic Media Pad

of
o
4

Corl1trol Treat.ment
Treatment

KISM ETTECHNOLOGIES.COM



F
O kismet

TECHNOLOGIES

The leading edge of the patient privacy curtains were retreated at 2-, 4-, or 6-week intervals during
the first 5-months of the study period. Figure 8 evaluates the retreatment times versus the control
comparison averaged over the entire study. Figure g shows retreatment times versus the controls in
the weeks where the data was collected for the retreatment. From this perspective, a 4-week leading
edge retreatment appears to be the best time for retreatment. In this evaluation, the 2- and 4-week
retreatment schedules give about the same level of protection. Even at a 4-week retreatment
schedule, CFU/pad (~20CFU/pad) are kept at a level where the likelihood of microbial transmission
from a patient privacy curtain is highly unlikely. Also worth noting is that the 6-week retreatment
(with a higher overall CFU count) is what drove the higher CFU counts in Figure 8 for the treated
curtains, which means the overall performance would be even stronger for NanoRAD curtains
treated within 4 weeks alone. A statistical analysis was also conducted on the application rate (in
weeks) vs the control performance (Figure 10). There was statistical significance found at the 2-week
application rate for curtains (p-value = 0.0023), but 7-week interval between reapplication of the
NanoRAD Film Spray on the leading edge also show statistically validity (p = 0.011). The study had
most data points from 2-week reapplication during heavy usage of the Pre-Op Ward which is why
that category has the most data available. Towards the end of the study was when longer periods of
time before reapplication were conducted. This study shows efficacy of NanoRAD Film Spray still at
7 weeks since reapplication of the leading edge of the privacy curtain.

Figure 8: Retreatment Time vs. Control in The Same Time Frame
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Figure 9: Retreatment Time vs. All Time Control Average
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Figure 10: Pre-Op Ward Privacy Curtains Leading Edge Retreatment Analysis
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Intake Desk in Emergency Department Waiting Area

The patient intake desk (in front of the triage station) was coated and evaluated. Over a 6-week
period, the control surfaces on the intake desk were on average, 290 CFU/pad, while the NanoRAD
treatment saw an average of 44 CFU/pad, or an 85% reduction in retrieved bacteria on the patient
intake desk.

Chairs in Emergency Department Waiting Area & Pre-Op Waiting Area

Table 1
Surface Untreated CFU/pad | Treated CFU/pad % Reduction
Chair Arms 363 113 69 %
Triage Chair Arm 228 22 Q0+%

Waiting room chairs were treated in the ED and the Pre-Op. These were treated with NanoRAD Film
Spray and were re-treated (on average) every 3 weeks. Table 1 shows the results averaged over a 4-
month period for the waiting room chairs between the ED and Pre-Op. An average 3-week
retreatment schedule on the waiting room chairs resulted in an average 69% reduction in CFU/pad.
Also in Table 1 are the results for the triage chair arm, which were also treated with Film Spray and
have an average retreatment time of 3 weeks. The Triage chair appeared to be disinfected more
regularly (between patients) than the waiting room chairs. This saw a >90% reduction in retrieved
bacteria, to a level below concern of communicable disease. The difference in reduction is likely due
to the frequency and removal of organic matter (skin cells, dust) from the surface of the chairs to
expose the surface treatment. NanoRAD Film Spray showed long lasting disinfection on difficult to
disinfect chairs. Further, on chairs where a traditional wet disinfectant is more regularly used,
NanoRAD drastically improved the bioburden reduction on that chair, improving the disinfection.

The waiting room chairs had two different areas treated, the seat and the arm. The surface on the
arms of the chair was of a wood particle board, while the surface on the chair seats was a porous
cushion. Due to the differences of surfaces, only NanoRAD Film Spray was applied to the cushion
seat while NanoRAD Coating was used to treat some waiting room chair arms and NanoRAD Film
Spray was used to treat other waiting room chair arms. For the chair arms, a statistical analysis
(Figure 11) was run to see the difference between the two treatments vs the control on both the
chairs in the ED and the Pre-Op Waiting Area. The NanoRAD Film Spray was found to be
statistically significant with a p-value of 0.0044 and would be the recommended treatment.
NanoRAD Coating did not perform as well on the chair arm surface, likely due to the more porous
nature of the chair arms. NanoRAD Film Spray performed well on these highly used chairs.
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Figure 11: Film Spray and Coating treatment on chairs
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Common Microbes

Figure 12: Trichosporon Mucoides

While MC-Media pads were useful in
microbial enumeration, other methods were
necessary for microbial identification.
Because the CFU on media pads appear as
nearly indistinguishable red  spots,
bioassays and observational tests were
required to further analyze samples.
Instrumental tools in this process included
API kits, purchased from bioMérieux. Using
these kits and additional techniques,
positive identifications were acquired for
bacteria, yeasts, and molds at the genus and
species level.

Identification was initiated by plating

aliquots of swab sample solution onto various

agars, namely TSA, LB, and SDA. The sample plates incubated until CFUs matured, then oxidase and
catalase tests were performed. Colonies also underwent Gram-staining and/or lactophenol cotton
blue staining, depending on their macroscopic features. Bacterial samples were plated on
selective/differential agars like MSA and EMB following microscopic evaluation at 100x magnification
under a light microscope. Microcultures were produced for mold identification, stained with
lactophenol cotton blue dye, and observed at 40x and 100x magnification. Microbes ascertained as
yeasts were subsequently run through the API (analytical profile index) bioassay kits.

Some of the isolated microorganisms were not possible to identify due to limited biochemical testing,
particularly several yeast specimens. The main medical importance of each identified microorganism
and the area where it was isolated are explained below.

Yeasts were prevalent within the new Pre-Op ward. Saccharomyces cerevisiae was isolated from a
privacy curtain and suspected to also be present on restroom floors and ADA bars. S. cerevisiae is
commonly known as “baker's yeast" or “brewer's yeast’, due to its widespread usein the food
industry. It is an emerging pathogen, though cases are still rare# Trichosporon mucoides (Figure 12)
was discovered on a new Pre-Op door handle. "Trichosporon is increasingly involved in invasive
localized and disseminated disease, including of the kidney, lung, skin, eye, heart and other tissue
sites. Immunocompromised patients with neutropenia are especially susceptible... the organism is
also found as normal flora in the skin, nails and mouth. In addition to these two yeast species,
numerous yeasts were cultured from the new Pre-Op ward, but unable to be identified. Among them
are potentially more S. cerevisiae and many Candida species.

% Larone, D. H., Walsh, T. J., & Hayden, R. T. (2011). Medically important fungi: A guide to identification (6th ed.).
ASM Press.

5 Lotte P. Stenfors Arnesen, Annette Fagerlund, Per Einar Granum, From soil to gut: Bacillus cereus and its food
poisoning toxins, FEMS Microbiology Reviews, Volume 32, Issue 4, July 2008, Pages 579-606,
https://doi.org/10.1111/j.1574-6976.2008.00112.x
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A common bacterium on high-touch surfaces was positively identified as Bacillus subtilis. It was
isolated from the triage chair in the ED and a door handle in the new Pre-Op ward. Ubiquitous in the
environment, often found in endospore form, and a normal inhabitant of the human microbiome, B.
subtilis is rarely considered pathogenic. Bacillus cereus is also a bacterium frequently found as an
endospore in nature.® This microorganism was isolated from a privacy curtain in the new Pre-Op
ward. It is opportunistic, potentially causing infection in immunocompromised individuals. Ingestion
of B. cereus toxins is a leading cause of food poisoning.” Staphylococcus aureus was also discovered
on privacy curtains within the new Pre-Op. Whether it is MRSA or not remains undetermined.
Regardless, S. aureus can cause dangerous infections such as sepsis, meningitis, scalded skin
syndrome, and toxic-shock syndrome. 8 Staphylococcus epidermidis, a common skin bacterium, was
isolated from Pre-Op privacy curtains as well.

Figure 13:: Curvularia

\ g’_ Molds were also cultured from the

‘% & new Pre-Op ward. Curvularia spp.

(Figure 15) was found on a restroom

ADA bar. Many species of this genus

<1 have been reported as human

639 pathogens, causing moderate skin

. and nail infections. C

w . chlamydospora and C. lunata have

been known to cause severe

infections of the respiratory tract,

cutaneous, brain, and ocular systems in immunocompromised patients®® Additionally, a

Cladosporium spp. mold was retrieved from a Pre-Op curtain (Figure 14). Cladosporium are the most

common airborne molds. Though rarely pathogenic, this genus of mold can cause nail and skin

infections, allergic reactions, and respiratory complications such as asthma** Lastly, Chrysosporium

spp. (Figure 15) was isolated from another curtain in the Pre-Op ward. This mold is ubiquitous in the

environment. It is frequently cultured from mammal, bird, and reptile foot and skin samples.***3 Only
on occasion does it lead to cutaneous infections.

7 Stoica, C. (n.d.a). Bacillus cereus. In ABIS Encyclopedia. Regnum Prokaryotae.

8 Taylor, T. A., & Unakal, C. G. (2023). Staphylococcus aureus Infection.

 Khurana, A., Chanda, S., Bhagat, P., Aggarwal, S., Sharma, M., & Chauhan, L. (2020). Clinical characteristics,
predisposing factors, and treatment outcome of Curvularia keratitis. Indian Journal of Ophthalmology, 68(10),
208s8.

0 Khan, N. A., Asaf, S., Ahmad, W., Jan, R,, Bilal, S., Khan, I., ... & Al-Harrasi, A. (2023). Diversity, Lifestyle,
Genomics, and Their Functional Role of Cochliobolus, Bipolaris, and Curvularia Species in Environmental
Remediation and Plant Growth Promotion under Biotic and Abiotic Stressors. Journal of Fungi, 9(2), 254.

11 Cladosporium. Mycology | University of Adelaide. (n.d.).

12 Gurung, S. K., Adhikari, M., Kim, S. W., Bazie, S., Kim, H. S., Lee, H. G,, ... & Lee, Y. S. (2018). Discovery of two
chrysosporium species with keratinolytic activity from field soil in Korea. Mycobiology, 46(3), 260-268.

13 University of Adelaide, School of Biological Sciences. (n.d.). Chrysosporium. Mycology | University of Adelaide.
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Figure 14 Cladosporium spp. Figure 15: Chrysosporium spp.

Recommendations

The outcomes of the study showed a large improvement in overall bioburden reduction (and by
inference) reduction in surface transmission of pathogens) with periodic NanoRAD surface
treatments. Table 2 summarizes the results from the study based on the recommended retreatment
schedule that follows.

Table 2: Summary Results

Surface Untreated Treated % Reduction
CFU/pad CFU/pad

Triage Chair 228 22 90+% (3 week)
Waiting Room Chairs 363 113 69% (3 week)
Sharps Boxes 62 6 90+% (months)
Patient Privacy Curtains 78 20 74% (2-4 week)
Restroom ADA Bars 877 148 83% (months)
Restroom Floors 2170 363 83% (monthly)
Med Room Door Handles 56 14 75% (months)
Intake Desk 290 44 85% (months)

The recommendations made to the hospital in which the study took place are as follows:

1. Treat privacy curtains with NanoRAD film spray (74% reduction in bioburden)

KISM ETTECHNOLOGIES.COM
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Patient privacy curtains, with an initial full curtain treatment of NanoRAD film spray
and leading-edge retreatment every 4 weeks, would lead to microbe burden on
the order of 20 CFU/pad, indicating low likelihood of pathogen transmission. The
patient privacy curtains in the new Pre-Op ward had several types of unidentified
yeasts that have the potential to cause infection. Due to the potential to spread
infection, this course of action is highly recommended given the frequency with
which healthcare providers and patients touch these curtains throughout the day.
Given that curtains are not easily disinfected or sanitized between washings, this
allows for patient curtains with bioburden that reduces the likelihood of
communication of disease without a lot of added manpower to achieve cleaner
curtains.

2. Treat ER patient triage chairs with NanoRAD film (90+% reduction in bioburden) &
Treat waiting room chairs with NanoRAD film (69% reduction in bioburden)

Patient chair and waiting room chair treatment are highly recommended as well.
Due to the very low microbe counts cultured off the ED triage chair (20 CFU/pad
on average for 4 months) compared to untreated at 230 CFU/pad, NanoRAD
treated surfaces stayed at levels not likely to communicate pathogens. Given the
nature of patient chairs, and the number of microbes they can harbor, a 3-week
retreatment schedule would vyield a significant reduction in likely pathogen
transmission. Given that NanoRAD works on a broad spectrum of viruses, it would
provide protection against emerging viral threats that could spread from person to
person on chairs that are notoriously difficult to disinfect.

3. Treat medication room door handles, and ADA bars with NanoRAD coating (75%
and 83% reduction in bioburden)

Medicine room door handles and ADA bars are recommended with a 2-4 month
retreatment with NanoRAD coatings, for different healthcare related reasons. In
the case of the med room door handles, healthcare staff touch those door handles
and then the medicine and associated holders that can then transfer to patients. In
the restrooms, patients are likely to grab on to ADA bars to support themselves
and may carry pathogens with them that later cause an infection. Additionally,
much of the yeast and mold identified were found in the staff restrooms. The
likelihood of transmission from a healthcare provider's hands seems to proliferate
from the restroom.

Other areas are recommended for treatment based on the hospital's priorities and concerns over
acquired infections and healthcare staff wellness. Overall, the study yielded significant
improvements in overall bioburden in challenging settings experienced in hospitals where
disinfection and cleaning compliance can be difficult to maintain without a significant increase in
manpower. NanoRAD provides the power of hydrogen peroxide at the nanoscale, effectively
reducing microbes for much longer than current cleaning and disinfection protocols.
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