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1 SUMMARY 
 This Safety Guide represents University policy for all work that may involve exposure to 

Ultraviolet Radiation (UVR), whether the UVR originates from the sun or from an artificial 

source. The aim of this policy is to ensure that University staff are not exposed to amounts of 

UVR that may be hazardous to health. 

 Compliance with this policy requires that Managers/ Supervisors assess the risks to their staff 

that may arise from any exposure to UVR during the course of the work. They must then 

identify and put in place all necessary measures to control those risks. They must also ensure 

that staff are given appropriate information, instruction and training on the risks that their work 

may entail, and on the measures necessary to control those risks. Appropriate records must 

be kept. 

 Staff who work outdoors1 for a large part of their time are most at risk from UVR from the sun, 

and are referred to as “Outdoor Workers” in this Guide. Use of the Meteorological Office Solar 

UV Index is recommended to help assess the risks of UVR to Outdoor Workers.  

 Those who work primarily in laboratories or workshops where arc welding is undertaken are 

most at risk from UVR from artificial sources. Staff are potentially at risk from equipment 

designed to emit UVR into the environment, or if the shielding on other UVR-generating 

equipment is disturbed or damaged.  

 Workers who may be exposed to any UVR during the course of their work must adopt all the 

control measures, including the wearing of personal protective equipment, that are identified 

in the risk assessment. In general, exposure prevention should be the primary means of 

exposure control – the use of properly designed interlocked shields, for example, would 

prevent staff from being exposed to UVR from artificial sources. 

 If exposure cannot be prevented, then it must be adequately controlled by methods such as: 

 administrative controls, to limit the duration of exposure, and  

 the use of personal protective equipment, including the use of suitable clothing to cover 

areas of exposed skin and protective eye-wear (face shields; goggle or UVR-absorbing 

spectacles) to protect the eyes and face.  

 Staff regularly exposed to UV during the course of their work should be under Occupational 

Health Surveillance to help detect any consequences of exposure during their work. See 

Section 3.2. Anyone suffering an acute over-exposure from work activities is advised to 
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All staff who may be exposed to potentially damaging amounts of UVR during the course of their 

work should:  

 be informed, instructed and given appropriate training related to the hazards and risks from UV 

radiation during their work activities; 

 wear any PPE supplied for the purpose of protection from UVR during their work activities; 

 be under Occupational Health Surveillance, if so identified by the risk assessment. 

4 AFFECTED PERSONNEL 
There are two groups of workers at the University who are liable to be exposed to UV radiation 
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Workers are at risk of exposure to UVR when UVR is emitted from either an instrument (such as a 

transilluminator or UV steriliser) or incidentally from a process such as welding in a workshop. Any 

http://www.twi.co.uk/professional/protected/band_13/faq_radiation.html
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Appendix 1: Technical Annex 

7 INTRODUCTION 

7.1 Scientific Background 
Optical Radiation (OR) is the term applied to electromagnetic radiation within the wavelength 

range from 100 nm – 1 mm. This range stretches from Ultraviolet (UV) to Infrared (IR), and includes 

the whole of the visible spectrum (400 – 
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 the amount of UV energy emitted per unit area i.e., the irradiance ).  

In the absence of a means to measure the radiant exposure directly, for artificial sources, the 

assessment of the magnitude of the hazard must rely on manufacturer’s data of the output power 

of the source; the wavelength (or spectrum) of the radiation, and the working distance from the 

source. 

 the risk arising from an exposure is a measure of the probability that damage will result from 

the exposure, thus for short wavelength UV sources such as UVC at 270 nm with a high 

irradiance, the risk will be high if exposure occurs. The magnitude of the risk will depend on the 

duration of the irradiation, i.e., the radiant exposure experienced.  

If the assessment identifies that exposure to UVR is possible, appropriate measures must be put in 

place to adequately control this exposure.   

The normal hierarchy of control measures applies:  

 
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 Delayed effects, e.g., skin cancers; skin ageing; cataracts.  

There are indications that the different types of UVR can induce different types of damage, and it 

is not clear whether or not the damage is cumulative, or can be repaired. Some of the damage may 

be cumulative, as the incidence of skin cancer appears to relate to the frequency with which 

sunburn has been experienced over the lifetime of the patient. Free radical generation and 

formation of reactive oxygen species by UVR may contribute to the overall damage. 

It had been thought that UVA rays were less damaging than UVB, because, although they 

penetrate deeper than the shorter wavelength UVB rays that cause most erythema (sunburn), 

they were thought to have less impact on DNA and protein. However, examination of skin tumours 

found evidence that UVA rays had damaged cells in the deep basal keratinocyte cell layer. The 

basal layer contains the mother cells that ensure continual regeneration of the skin through cell 

division Subsequent UVB damage may be enough to make skin cells migrating out from this region 

highly vulnerable to cancer. The most aggressive form of skin cancer, malignant melanoma, is 

associated with increased exposure to UVA, for example “sunbed” use, but the causation is 

complex and not completely understood. 

UVB has long been associated with burning and erythema as the immediate effect, plus damage to 

the eyes. Chronic effects include (along with UVC) the induction of skin cancers and cataracts (see 

below.) Skin cancers have been associated with mutations of the p53 “tumour suppressor” gene in 

skin exposed to UVB, with the frequency of mutation depending on the degree of exposure to UV 

(Reference 11A).  Similarly, UV irradiation has been shown to depress the immune system, leading 

to increased susceptibility to infection as well as possibly promoting the development of skin 

cancers. 

UVC has been shown in the laboratory to cause DNA damage such as cross-linking and mutations. 

Such damage has the potential to induce skin cancer in areas of skin damaged by overexposure to 

UVR. Solar UVC is almost completely screened out by ozone in the stratosphere, but significant 

penetration to ground level has been observed in regions of the Earth affected by the hole in the 

ozone layer. This is of particular importance to anyone undertaking fieldwork in those regions.   

At high altitudes, the UVR flux is greater (UVR flux increases by approximately 4% per 300 m. of 

ascent), and where there is snow on the ground, the reflectance is also increased compared with 

vegetation or bare rock/ earth. 

Individuals have a wide range of sensitivity to UVR, which may be enhanced as the result of:  

 suffering from one of several rare diseases (e.g. porphyria);  

 taking photoreactive drugs (e.g. some tetracyclines, nalidixic acid etc); or  

 using certain cosmetic products (commonly creams or perfumes).  

10.4 Acute effects 

10.4.1 Skin exposure 

Four types of acute (early) effects have been observed in the skin after UVR exposure: 

An initial darkening of the melanin already present, and if the dose is high enough: 

 erythema, which becomes painful about 12 hours after exposure and may remain so for 

several days;  

 an initial cessation of cell growth in the skin, followed after a day by  
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Source type Sub-group Typical applications Shielding required
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Perspex screen should always cover the gel so that the operator is not exposed, unless it is 

necessary to cut out one or more bands from the gel. The design of the instrument should be such 

that the shield is hinged at the front of the bed, and is raised towards the operator. Any existing 

transilluminator not already equipped with a shield attached in this way should be modified 

accordingly.  See Figs. 2a and 2b 

 
Fig 2a. A typical transilluminator, showing the raised shield at the front of the flat bed 

(Photo from manufacturer’s catalogue) Note the viewing area in the centre of the bed.  Users should be aware of escape 

of UVR from the sides of the instrument when the shield is raised, and avoid placing any articles with shiny reflective 

surfaces close to the instrument.  Ideally, the instrument should be operated in an enclosure with dark matt surfaces to 

the sides and rear. 

 

Fig 2b: Transilluminator with shield wrongly fitted at the back of the bed 

Note the surfaces to the sides and rear of the instrument, and lack of any screening. Note also that the device has been 

modified since this photograph was taken. 
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If the lamps in a transilluminator are changed by University personnel, care must be taken to 

ensure that all shielding is properly replaced before the instrument is brought back into use.  Old 
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In the long term all plastics will degrade, so shields against UV radiation must be examined 

frequently for signs of crazing and cracking.   

Acrylic sheet, under the trade names of Perspex, Lucite or Plexiglas is suitable for many 

applications, being relatively inexpensive and easily machined.  It is obtainable as transparent sheet 

or in several colours.  Transparent sheet 6 mm (1/4") thick is highly transmitting above 380 nm and 

absorbs almost completely below 320 nm, the fall-off in the intermediate region is roughly linear.  

Other grades are available, including VA (clear) and VE (slightly yellow) Perspex sheet, which are 

claimed to be highly absorptive below 400 nm.  Coloured Perspex sheet is equally effective: amber 

transmits only above 520 nm and red above 590 nm. 

Ordinary sheet glass is not a particularly effective shield for UVA, although UVB and UVC are 

absorbed.  At 316 nm (about the lower limit of UVA) a thickness of 1mm is said to absorb 50% of 

the incident radiation.  A typical thickness of 3 mm (1/8") will thus show a transmission of about 

12% at the lower end of the UVA range, with higher transmission as the wavelength increases.  

Vitreous silica and fused quartz are highly transparent at wavelengths below 200 nm, and so 

shielding is required [Figures 4 and 5].  Much useful information on optical filters is summarised in 

the monograph published by the Hospital Physicists Association (Reference 16). Note that both 

oxygen and nitrogen in the air absorb wavelengths below 200 nm, and this could form the basis of 

an effective shield if the distance from the source is great enough. 

 
Figure 4 - Transmission of fused silica 

  
Figure 5 - Transmission of ultraviolet and visible radiation by fused quartz 

Reflection of UV radiation may be high from polished metal surfaces and glossy ceramic tiles.  The 

reflectance of a white pigment in the UV region depends on its composition and is not always 
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MED - Minimal Erythemal Dose. The amount of UVR exposure required to cause perceptible 

reddening of the skin of fair-skinned people. MED is not a standard measure of UVR exposure and 

only considers individuals sensitivity to UVR. One MED is equivalent to an erythemal effective 

radiant exposure of 200 Jm-2. 

Erythema - Reddening of the skin due to UVR exposure, as in sunburn.  

Nanometre - (nm) A unit of length that is 10-9 metre, or one billionth of a metre. 

Photoconjunctivitis - a painful inflammation of the conjunctiva, the tissue coating the eyelid and 

part of the eyeball. 

Photokeratitis - a painful inflammation of the cornea of the eye. 

SED - Standard Erythemal Dose. The International Committee of Illumination (CIE) undertook a 

review of the current terminology used to describe erythemal effects. Until recently the term MED 

was used widely as a measure of erythemal radiation. The term SED was introduced as a 

standardised measure of erythemal UVR. One SED is equivalent to an erythemal effective radiant 

exposure of 100 Jm-2.  

SPF - Sun Protection Factor. Applied to sunscreens and is a measure of the amount of protection 

against UVR provided by a sunscreen. Sunscreen SPF ratings are determined by testing 

sunscreens on the skin of human volunteers in accordance with Australian Standard AS2604: 

1998.  

Skin cancer - Malignant skin damage due to UVR exposure. Three common types are basal cell and 

squamous cell carcinomas and melanoma.  

Sunburn - Reddening of the skin due to UVR exposure, also known as erythema. 

UPF - Ultraviolet Protection Factor. This value is a measure of the UVR protection provided by a 

fabric.  

UVR - Ultraviolet Radiation. Refers to all ultraviolet radiation in the range 100 nanometres to 400 

nanometres. Solar UVR that reaches the earth's surface contains radiation in the range 290 to 400 

nanometres due to atmospheric absorption of shorter wavelengths by gases in the atmosphere 

(Oxygen; water and Ozone) 

UV-Index - The Solar UV-Index was developed from a joint recommendation of the World Health 

Organization (WHO), the World Meteorological Organization, the United Nations Environment 
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http://www.opsi.gov.uk/si/si1999/19993242.htm
http://ntp-server.niehs.nih.gov/ntp/newhomeroc/roc10/UV.pdf
http://www.hse.gov.uk/
http://www.opsi.gov.uk/si/si1992/Uksi_19922966_en_1.htm



