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Issues Being Raised

A Inconsistencies in hazard classification,

A Poor understanding of UVC health effects and
most research goes to UVA or UVB,

A UVC use in industrial, health care, and
research applications is expanding drastically,

A Increasing potential for occupational
exposures,

A Very little information or enforcement of
occupational monitoring, or exposure
assessment and control (eng., admin, PPE).



UV Radiation

A Electromagnetic waves between 100 and 400
nanometers (nm) between the x-ray and
visible light spectrums,

A UV-A (315-400 nm),
A UV-B (280-315 nm), and
A UV-C (100-280 nm)(~254 germicidal),

A UVC is typically produced in electric lamps
consisting of quartz tubes filled with an inert
gas such as argon and small quantities of
mercury.



Germicidal Effectiveness

A 1877 - Downes and Blunt - bacterial property
of sunlight,

A 1887 - Roux i spores destroyed by UV,

A 1935 UV radiation was widely recognized and
utilized in both industry and medicine as an
effective germicidal agent,

A 19737 Tom Fuller senior high school physics
project, grew and killed mold with UVC.



UVC Effectiveness ¢
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Thymadine base breaks in DNA strands



http://en.wikipedia.org/wiki/Image:DNA_UV_mutation.gif




Room and
alr duct

Uses of UV sanitization,


http://www.ultraviolet.com/air/sanidy01.htm
http://www.ultraviolet.com/air/monoz01.htm

Water Disinfection

A Provides safe drinking
water,

A Deactivates the bacterial
and viral content of
surface- or ground-
waters,

A Improving the chance for
Infants to avoid the
diarrheal diseases that
killed 3.8 million children
under age 5in 1993,
according to UNICEF
studies.




Ventilation Systems Water Treatment Plants




Health Care Laboratories

UV Inspection Lamps



http://en.wikipedia.org/wiki/Image:UV-ontsmetting_laminaire-vloeikast.JPG

UV Curing

Short Wave (UNC)

Model Equipped With Typical Peak Intensity
(UW/cm?)
At 10 Inches (25cm)

One 15-Watt Tube 640
and LONGLIFE
Filter Assembly

Two 15-Watt
Tubes and
LONGLIFE Filter
Assembly




Protect Yourself

from Bacterial and Viral Infections!

Wavelength

Germicidal Short
Wave (UV-C)

Model

X-15G

X-30G

XX-15G

Equipped With

One 15-Watt Tube,
Not Filtered

One 30-Watt Tube,
Not Filtered

Two 15-Watt Tubes,

N At Cilfarad

Typical Peak
Intensity
(UW/cm?)

At 10 Inches

(25cm)

820
1,850

1,550



Additional Workers at Potential Risk from Exposure to UV Radiation

Food and drink irradiators Outdoor workers
Hairdressers Construction workers
Laboratory workers Paint and resin curers
Lighting technicians Physiotherapists
Lithographic and printing workers Plasma torch operators
Police Arc Welders
Farmers

Some Devices Emitting UV Radiation

Bactericidal lamps Metal halide lamps
Black light lamps Mercury lamps
Carbon, xenon and other arcs  |Plasma torches
Dental polymerizing equipment  Phototherapy lamps
Fluorescence equipment Printing ink polymerizing equipment
Hydrogen and deuterium lamps  Welding equipment



Are there any health effects of
human exposure to UVC radiation?

Should we bother protecting
workers exposed to UVC?
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development of skin cancers Is

considered negligible, since it is

prevented from reaching the surface of

the earth by the atmospheric ozone layer
that blocks UV light below about 300
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- C. Jhappan, Ultraviolet radiation and cutaneot
Oncogene (2003).
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WORLD HEALTH ORGANIZATION
INTERNATIONAL AGENCY FOR RESEARCH ON CANCER

Volume 55 Last updated: 11 November 1997

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans

Solar and Ultraviolet Radiation Summary of Data Reported and Evaluation
Overall evaluation

Solar radiation is carcinogenic to humans (Group 1).

Ultraviolet A radiation is probably carcinogenic to
humans (Group 2A).

Ultraviolet B radiation is probably carcinogenic to
humans (Group 2A).

Ultraviolet C radiation is probably carcinogenic to
humans (Group 2A).




CCOHS .+

Cansdian Cerbre for Cooupaticnal Health ard Safety

A UVC radiation poses maximumrisk on human
skin,

A Eyes are most sensitive to UVC and UVB
radiation (photokeratitis and conjunctivitis),



http://www.ccohs.ca/
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but it Is completely absorbed by the

stratospheric ozone layer and does not reach
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Center for Disease
Control and Prevention

CDC



http://www.cdc.gov/

Depariment of Health and Human Services

@ National Toxicology Program
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| ) TR January 31, 2005

-UVC Is reasonably anticipated to be a I
based on limited evidence from mechan
human tissue and sufficient evidence fro
experimental animals.


http://ntp.niehs.nih.gov/index.cfm
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Health Effects

A Acute Effects
I Keratoconjunctivitis (photokeratitis)
I Erythema (health effect?)
I Skin Photosensitization (dermatosis)

A Chronic Affects
| Cataracts (UVB only?)
I Skin Aging
I Skin Cancer
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to regulate the cell cycle at the G1/S checkpoint and are
more sensitive than melanocytes to cell killing by UVC and
UVB, but not UVA radiation. Similarly, exposure of these
melanoma cells to UVC and UVB, and to a much lesser
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Kowalczuk/&velength dependence of cellular responses in hu

melanoma cells following exposure tntemraatioiedrdoiatnah of R
Biology, 82(11), Nov. 2006.




Roundtable Call to Action

A NIR Committee March 2006 Position Paper,

A Consensus on hazard classification, Health
effects research,

A Regulatory controls over UVC emitting devices
(labeling, worker protections, user and
maintenance instructions),



Call to Action

A Guidelines and equipment for conducting
occupational exposure assessments,

A Regulatory enforcement of guideline worker
exposure limits and medical surveillance.



Thank YOU!



