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http://www.bbc.co.uk/news/health-18415532
http://www.bbc.co.uk/news/health-18415532
http://www.dailymail.co.uk/news/article-1259592/UK-air-pollution-killing-50-000-people-year-warn-MPs.html
http://www.dailymail.co.uk/news/article-1259592/UK-air-pollution-killing-50-000-people-year-warn-MPs.html
http://www.telegraph.co.uk/health/healthnews/9586602/Britons-most-unhygenic-nation-in-the-face-of-major-flu-outbreak.html
http://www.telegraph.co.uk/health/healthnews/9586602/Britons-most-unhygenic-nation-in-the-face-of-major-flu-outbreak.html
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http://www.smithsonianmag.com/science-nature/living-bacteria-are-riding-earths-air-currents-180957734/?no-ist
http://www.smithsonianmag.com/science-nature/living-bacteria-are-riding-earths-air-currents-180957734/?no-ist
http://www.sciencedaily.com/releases/2006/02/060228085706.htm
http://www.sciencedaily.com/releases/2006/02/060228085706.htm
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Source: World Green Building Council Health Wellbeing & Productivity in Offices
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http://www.e-co.uk.com/HealthWellbeingandProductivityinOffices-Key-Findings.pdf
http://www.e-co.uk.com/HealthWellbeingandProductivityinOffices-Key-Findings.pdf
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Size in Microns 
(1/1,000,000 m. or 1/25,000 in.) 

100 10 4 1.0 0.30 0.10 0.05 0.00000140

Fungal Spores

Household Dusts

Combustion Particulates

Skin Flakes Viruses

Bacteria

Characteristics of Common 
Air Pollutants

Visibility
Normal Microscope Electron MicroscopeHuman Eye

Length of Time Suspended in Air
3 sec 30 sec 5 min 8 hours Permanently Suspended in the Breathing Zone

Percentage (%) of Indoor Pollutants
96% of Indoor Pollutants4% of Indoor Pollutants

Filters e.g. G1-G4

Filtered by Regular Electrostatic Filters

Filters e.g. F5-F9  

HEPA Filters e.g. H10-H13

UVGI

Source: American Society for Industrial Hygiene



Polaroid/Milton 2000

In a 4000 employee multiple 
building study of Polaroid 
corporation, Milton et al 

identify a 35% reduction in 
short-term sick leave

Source: Center for Building Performance and Diagnostics, a NSF/IUCRC,  and ABSIC at Carnegie Mellon
Risk of Sick Leave Associated with Outdoor Air Supply, Rate, Humidification, and Occupant Complaints
DONALD K. MILTON1*, P. MARK GLENCROSS1,2 AND MICHAEL D. WALTERS2

0%

1%

2%

S
h
o
rt

 T
e
rm

 A
b

s
e
n
c
e
 a

s
 p

e
rc

e
n
t 

o
f 

h
o
u
rs

 s
c
h
e
d

u
le

d
 t

o
 w

o
rk

Short term absence at moderate 

and high ventilation rates

25CFM/12ls⁻¹ 50CFM/24ls⁻¹

http://www.e-co.uk.com/Recirc-Milton2000.pdf
http://www.e-co.uk.com/Recirc-Milton2000.pdf


Menzies et Al 2003 (Office)

Source: Center for Building Performance and Diagnostics, a NSF/IUCRC,  and ABSIC at Carnegie Mellon
Reference: Menzies, D, Jopa, J Hanley, T Rand, D Milton (2003) Effect of ultraviolet germicidal lights installed in 
office ventilation systems on workers’ health and wellbeing: double-blind multiple crossover trial. The Lancet, 
v362, pp.1785-1791
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European Respiratory Society's annual 
congress in Berlin - Study of 770 office staff
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http://www.independent.co.uk/news/health-air-conditioning-hazards-highlighted-1240696.html
http://www.independent.co.uk/news/health-air-conditioning-hazards-highlighted-1240696.html


Aerosolised Bacteria Count

1. Coughing 3,000+

2. Sneezing 3,000+

3. Breathing   Nose: None / Mouth: Varies  

4. Talking/Singing 1,000+

5. Vomiting 1,000+

6. Flushing the toilet without the lid down* 20,000+
*As a Result of Toilet Water Aerosolisation
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*As a Result of Toilet Water Aerosolisation and Mechanical Fan    

Dispersion into outdoor air (2003 Hong Kong SARS Virus Epidemic)

1. Coughing  1-5 feet               160+ feet

2. Sneezing 8-15 feet 160+ feet

3. Singing, Talking    1-3 feet               160+ feet

4. Mouth Breathing 1-3 feet 160+ feet

5. Faecal Matter*       5 feet+ 160+ feet

Large/Small Droplets Droplet Nuclei

©2016, E-CO  www.e-co.uk.com



Indoor Humidity goes Up! 

Does Flu take a holiday each summer?

Are there Flu epidemics in Summer?

What changes in late Spring & Summer to reduce 
flu morbidity and mortality?
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Significance of Airborne Transmission of Methicillin-Resistant 
Staphylococcus aureus in an Otolaryngology–Head and Neck Surgery Unit
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Sources of infections Airborne - MRSA 

http://archotol.jamanetwork.com/article.aspx?articleid=482358
http://archotol.jamanetwork.com/article.aspx?articleid=482358


“Many individuals may be unaware of the risk of 
air-borne dissemination of microbes when 

flushing the toilet

Some viruses  persist in the air after toilet 
flushing and infection may be acquired after 

inhalation and swallowing”

“Many hospital toilets don't have lids - ironically in an 
attempt to stop cross-contamination from handling a lid” 

©2016, E-CO  www.e-co.uk.com

http://www.ncbi.nlm.nih.gov/pubmed/16033465
http://www.ncbi.nlm.nih.gov/pubmed/16033465
http://www.yorkshireeveningpost.co.uk/news/latest-news/central-leeds/warning_flushing_the_toilet_with_the_lid_up_can_spread_bugs_1_4116106
http://www.yorkshireeveningpost.co.uk/news/latest-news/central-leeds/warning_flushing_the_toilet_with_the_lid_up_can_spread_bugs_1_4116106
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Fingerpads Palms

Paper Towels - 76% -77%

Dyson Airblade +42% +15%

Warm Air Dryers +194% +254%

http://www.e-co.uk.com/hdpaper.pdf
http://www.e-co.uk.com/hdpaper.pdf


Fungal 

Pathogens

Found of HVAC 

Cooling

Coils & Final Filters

Candida spp. * *

Aspergillus spp. *

Aspergillus niger *

Aspergillus wentii *

Penicillium spp. *

Fusarium spp. *

Cladosporium spp. *

Alternaria spp. *

Epicoccum spp. *

Epicoccum nigrum *

Cryptococcus spp. *

Aureobasidium spp. *

Aureobasidium pullulans *

Basidiomycetes spp. *

Acremonium spp. *

Rhodotorula spp. *

Chaetomium spp. *

Strachbotrys spp. *

Strachbotrys chartarum *

Ulocladium *

Verticillium *

Microorganisms

Found of HVAC Cooling

Coils & Final Filters

GRAM-NEGATIVE *

Pseudomonas spp* *

Pseudomonas 

aeruginosa

*

Stenotrophomonas spp. *

Acintobacter spp. *

Klebsiella spp. *

Serratia spp. *

Enterobacter spp. *

Enterobacter cloace *

Escherichia coli *

Cornynbacterium spp. *

Comamonas spp. *

GRAM-POSITIVE *

Enterococcus spp. *

Staphyloccus aureus *

CONS* *

Micrococcus spp. *

Streptococcus spp. *

Sources of Infection - HVAC Heat Exchangers

©2016 E-CO  www.e-co.uk.com

Source: Steril-Aire
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o The UK is Failing to meet European Air Quality 
Standards

o Building Filtration systems are not able to filter all 
pollutants

o Current ventilation rates are too low
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AKA: UVGI Ultra Violet Germicidal Irradiation

e.Coli Cold Virus Influenza Norovirus

MRSA C.Difficle

Effective Against Many Pathogens



Facts
•40 times less powerful than 
UVA or B

•UVC will not pass through 
glass, (or most plastics).

•Non Carcinogenic
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Typical Installation
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Proof of Mould removal from Cooling Coil Surface



Livermore Veterans - Administration Hospital during the 1957–58 
Influenza pandemic

The study group 
–

209 patients in wards with 
UVC protection installed

The control group
-

396 patients were hospitalised 
in wards without UVC protection

Both groups were isolated from each other

Both groups were attended by the same personnel, and there 
were no restrictions on visits from the community

Result:
Control group 

Influenza A (H2N2) - 19%. 
Personnel - 18%

Result:
UVC Study group - 2%

©2016, E-CO  www.e-co.uk.com

http://www.e-co.uk.com/EmergingInfectDisNov06Tellier.pdf
http://www.e-co.uk.com/EmergingInfectDisNov06Tellier.pdf


During the trial nearly half 
these tests on patients in the 
"control room" were positive. 

None was in the room with 
the UV cleaner.

Dr Peder Nielsen
"We have never believed that airborne transmission had such an importance in this 

issue."

http://news.bbc.co.uk/1/hi/health/6914325.stm
http://news.bbc.co.uk/1/hi/health/6914325.stm
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Ingham Regional Medical Centre

Greenlawn
Campus

Ingham 
Orthopaedic

Before UVC - 45.5 
After UVC 25.5

Before UVC - 8.67
After UVC - 0.41

The bacterial concentrations found on all 
surfaces (commonly and non touched 

surfaces)

Greenlawn
Campus

Ingham 
Orthopaedic

Before UVC - 17.9
After UVC – 1.75 

Before UVC - 6.1
After UVC – 0.85

UVGI – HVAC Installation

http://www.e-co.uk.com/UVGIfinalsummarymv2-2.pdf
http://www.e-co.uk.com/UVGIfinalsummarymv2-2.pdf
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http://www.e-co.uk.com/JBJS St. Francis Report.pdf
http://www.e-co.uk.com/JBJS St. Francis Report.pdf


 27% reduction in VAP 
 Reduced hospital costs £350k v £180k
 Yearly savings - £170k
 UVC System Cost  - £35,000
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http://www.e-co.uk.com/jopvap.pdf
http://www.e-co.uk.com/jopvap.pdf


Increased CPR rates of 18.2%
Direct Correlation to UVC 

Activation 

7 year study

©2016, E-CO  www.e-co.uk.com

http://e-co.uk.com/ivfextract.pdf
http://e-co.uk.com/ivfextract.pdf
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Active UV
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REME PHI

The cells generate a group of “Friendly Oxidisers” known as Hydro-peroxides

Sneeze Test – 99% inactivation



Sample - hours Treated Samples MRSA
Log CFU / cm3

Control samples MRSA
Log CFU / cm3

0 6.7 6.9

2 4.4 6.7

4 4.2 6.5

8 3.8 6.5

24 2.0 6.45
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 Works in any type of air conditioning

 Works even when you don’t have air 
conditioning

 Plug-in-the-wall devices
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“Airborne infectious disease transmission 
can be reduced using UVC”

http://www.e-co.uk.com/ashinf.pdf
http://www.e-co.uk.com/ashinf.pdf
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http://www.gsa.gov/portal/content/101235
http://www.gsa.gov/portal/content/101235
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“jihadist pamphlet specifically mentions targeting enclosed  areas and 
HVAC systems” 

http://www2.gwu.edu/~nsarchiv/nukevault/ebb388/docs/EBB015.pdf
http://www2.gwu.edu/~nsarchiv/nukevault/ebb388/docs/EBB015.pdf
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 38% Absentee Reductions

• 25% Absentee Reductions

©2016, E-CO  www.e-co.uk.com



Cost of Absenteeism Calculation 
Average Salary £28,000
No of Working Days 230
Cost / person / day £121.74
Cost per person per annum 
(CIPD figure of 6.6 days absence per person) £803.48

Total Benefit Loss per Annum
(900 personnel) (does not include profitability loss) £723k +

http://www.e-co.uk.com/calculate-the-cost-of-absence/
http://www.e-co.uk.com/calculate-the-cost-of-absence/
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 All
 Biosecurity
 Reductions in Absenteeism
 Increased productivity

 Healthcare Environments
 Reductions in all infections including HCAIs
 Reductions in bed days
 Reductions in medicines / manpower required to treat HCAIs
 Reductions in post operative infections
 Reductions in Norovirus outbreaks 
 Breaking the “superbug” mutation cycle

©2016, E-CO  www.e-co.uk.com



1. Acknowledgement of airborne infection route

2. Outdoor air is not “fresh air”

3. Filtration technology is inadequate to deal with the 
range of outdoor pollutants & covert threats

4. Ventilation plays vital role in the spread of infections

5. Greater emphasis should be placed on keeping 
humans healthier

6. UVC / UVGI should be seriously considered in any 
health & safety strategy

©2016, E-CO  www.e-co.uk.com



Thanks for taking the time to listen to me

Hillary Spicer – Hillary@e-co.uk.com

@sirhillarys

+44(0)7798-646280

mailto:Hillary@e-co.uk.com


Questions Please?


