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Objectives

• Explain how ultraviolet C (UVC) light works
• Describe our experience with implementing 

UVC light for:
1. disinfecting patient rooms
2. use in patient bathrooms 
3. disinfection of portable devices

• Describe other novel disinfection strategies 



Background
• Risk of an antibiotic resistant organism or 

infection increases with prior occupancy by a 
patient with a transmissible organism

• Manual cleaning is not perfect
• UVC disinfection may be an effective adjunct 

to manual cleaning



Enter 
Ultraviolet C 

Light



How UVc Light Works



Common Questions

Is it safe?  
• Yes, there are sensors that shut machine off if 

door opened. 
• Additional barriers are across door.  
• UV light doesn’t penetrate through glass

Does it work?
• Yes, in the laboratory we can demonstrate that it 

kills bacteria.



The Study
To assess two UVC machines for: 

a) microbiological effectiveness,
b) functionality and 
c) integration in our health facility

Tru-D RD – Steriliz
1. UVC light automatically 

delivers lethal UV doses 
using a 3600 sensor

2. Two settings: bacterial 
and sporicidal

3. Machines uses reflected 
and direct UVC

Similar technology 
but:

Allows repositioning 
of the machine

Only one setting for 
all organisms



Methodology
1. Microbiological assessment

a) Laboratory carrier studies
b) Clinical assessment

2. Usability/Functionality: User satisfaction and 
human factors engineering assessment

3.  Integration into Workflow: Turn around time and 
human factors engineering Assessment

UVC machines tested Study Dates Room types

Tru-D SmartUVC™ (Lumalier Corp –
TruD LLC, Memphis, TN)

Feb 20 – July 2/13 (19 weeks; 36 
rooms in total) 21 MRSA/VRE and 15 CDI

RD Rapid Disinfector System™ 
(Steriliz, Rochester, NY)

Aug 28 – Nov 13/13 (11 weeks; 27 
rooms in total) 20 MRSA/VRE and 7 CDI



Laboratory Assessment

Carriers with varying 
bacterial concentrations

Placed in 3 areas 
in patient room: 
sink, closet, bed

UVC Culture and look for 
growth cut-off



Tru-D MRSA Closet
Kill at 7.2 x 101 CFU

RD MRSA Closet
Kill at > 1.1 x 104 CFU

Using a protein challenge



Both machines are challenged with high 
organism concentrations in broth
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Clinical Microbiological Assessment

Pre-Cleaning Cleaning Post-Cleaning UVC Post UVC

Table, bedside controls, toilet 
seat rim, toilet  handle, sink, 

floor
RODAC, ATP and glowgerm

Same 
surfaces 

but  
RODAC 

only



Comparison of reductions in bacterial CFU/cm2



Persistence of MRSA/VRE in patient 
rooms after manual cleaning

BEFORE ANY CLEANING AFTER MANUAL CLEANING AFTER UVC DISINFECTION

Before vs after UVC disinfection (32/61 
vs 5/61 rooms positive for MRSA or 
VRE, Fisher exact test *p<0.0001)

Before vs after manual cleaning (37/61 
vs 32/61 rooms positive for MRSA or 
VRE , Fisher exact test p=0.4652)

Before manual cleaning (37/61 rooms 
positive for MRSA or VRE)



Persistence of C. difficile in patient 
rooms after manual cleaning

BEFORE ANY CLEANING AFTER MANUAL CLEANING AFTER UVC DISINFECTION

Before vs after UVC disinfection (5/21 
vs 0/21 rooms positive for C. difficile, 
Fisher exact test *p=0.0478)

Before vs after manual cleaning (7/21 
vs 5/21 rooms positive for C. difficile , 
Fisher exact test p=0.7337)

Before manual cleaning (7/21 rooms 
positive for C. difficile)



Amount of bacteria reduced by 
cleaning

BEFORE ANY CLEANING AFTER MANUAL CLEANING AFTER UVC DISINFECTION

Surfaces n= 301, SD 5.5 CFU/cm2

Floor n= 61, SD 8.27 CFU/cm2

Surfaces n= 301, SD 2.9 CFU/cm2
before vs after mc (95% CI -1.34 to -2.77 
CFU/cm2, p=0.0000000254)

Floor n= 61, SD 23.2 CFU/cm2
before vs after mc (95% CI 16.8 to 4.25 
CFU/cm2, p=0.00131)

Surfaces n= 301, SD 0.29 CFU/cm2
before vs after uv (95% CI -0.22 to -0.89 
CFU/cm2, p=0.00133)

Floor n= 61, SD 0.61 CFU/cm2
before vs after uv (95% CI -23.5 to -11.6 
CFU/cm2, p=0.00000018)



Functionality and Integration

• User satisfaction survey of all housekeepers 
using UVC machines

• Human Factors engineer reviews both 
machines using Heuristic Principles for 
Evaluation

• Average cycle times of machines calculated
• Human Factors engineer examines the 

machine in use for integration into workflow



Heuristic Evaluation of the two machines

RD was the preferred machine because:
• Ability to reposition the emitter and decrease 

operating time
• Wi-Fi tracking of all rooms with  software 

system to record and monitor results
• Single cycle option
• Ergonomic considerations



Integration into Workflow

Context:  Our facility works at between 100% 
and 110% capacity.  Therefore no ability to 
extend the “down time” for a room

Tru-D R-D
MRSA/VRE C.difficile MRSA/VRE C.difficile

Time to UVC 
disinfect

35 min 57 min 14 min 13 min



Please note that the effect of the Decluttering and Cleaning 
campaign cannot be separated from the use of UVC during the 
overlapping time periods.
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Please note that the decluttering and VRE risk management approach 
began with Wave 1 in September 2012.



How the machines are used

• Three machines: one each in CP and JP.  One 
in ICU/OR

• ICU machine run in ORs and endoscopy at 
night

• Hybrid Operator/HK model used



Conclusion

• Both machines are microbiologically effective
• Functionality and integration into workflow  

became the primary determinants
• Cycle time becomes paramount in our 

institution

Carefully consider how your facility 
operates when selecting UVC machines



Permanent UVC Installation in Bathrooms
J Cooper, G Astrakianskis, K Bartlet, E Bryce

The Problem: Common shared hallway 
bathrooms with limited sink access 

The background: Toilets generate aerosols of 
bacteria and viruses that follow air currents 
for long distances or land on surfaces.

The question: Is permanently installed UVC light 
effective in decreasing microorganisms in the 
air and on surfaces



The washroom layout and 
sampling locations



The study design

• Shared hallway washrooms of similar 
design and size with either UVC (with 5 
minute run time)

 150 litre air samples were collected 5 
minutes and 30 seconds after patient use 
and cultured 

 Surface samples from toilet and counter 
cultured





Sample
Geometric

Mean 
Concentration

Geometric 
Standard 
Deviation

% Reduction 
in Mean 

Concentration

Seat Bacteria1 UV+ve 7.7 5.5
97*

Seat Bacteria1 UV-ve 224 7.5

Counter Bacteria1 UV+ve 1.6 2.2
95*

Counter Bacteria1 UV-ve 31 3.1

Anaerobic Bioaerosol2 UV+ve 45 2.4
47.7**

Anaerobic Bioaerosol2 UV-ve 86 2.8

Aerobic Bioaerosol2 UV+ve 153.2 1.7
35.2**

Aerobic Bioaerosol2 UV-ve 236.5 1.4



Counter Contact Plate 
UV-ve

Counter Contact Plate 
UV+ve



Conclusion

• Automated, permanent UVC lights can 
decrease exposure to potential pathogens 

• Installation of UVC lights planned for common 
hallway bathrooms at ACF site A



UVC for mobile equipment



Ambient LED and white light
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