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QUEEN’S UNIVERSITY BELFAST

GUIDELINES FOR WORK WITH IRRITANTS, SENSITISERS 

AND OTHER SKIN DAMAGING AGENTS

1. Introduction
Skin disease is one of the most common occupational diseases and contact dermatitis is the most common occupational skin disease in developed countries, accounting for 70% to 90% of all reported cases of such  skin disease.  The HSE has estimated that between 2000 and 2002 3900 new cases of work-related skin disease were diagnosed each year.  The estimated annual average prevalence of work-related disease for Great Britain is 39,000, which is equivalent to about 0.13% of the total working population.  However, the prevalence varies greatly between occupational groups and is highest for printers, hairdressers and cleaners where the prevalence is 33% on average for those groups.
The prognosis of occupational contact dermatitis varies widely and, in some occupational settings, reasonable control of symptoms and job retention is possible.  Similar proportions of patients report either improvement/complete resolution or ongoing symptoms.  However, as many as 10% of patients continue to have persistent or post-occupational contact dermatitis in the very long term, even after removal from exposure.  Loss of job or complete change of employment is not uncommon among workers with occupational contact dermatitis.

1.1 Signs and Symptoms of Contact Dermatitis
The commonest reaction to the skin to penetration through the outer barrier layer by a substance on its surface is an inflammation referred to as eczema.  The main signs of eczema are redness, swelling, blistering, flaking and cracking of the skin.  In addition this may lead to secondary effects such as itching, bleeding, pain, and pus formation.  This type of eczema caused by contact with substances is called contact dermatitis.  Substances capable of causing contact dermatitis can be divided into two groups, irritants and sensitisers (or allergens).
1.2 Irritants

A skin irritant is any non-infective agent (physical or chemical) capable of causing cell damage if applied to the skin for sufficient time and in sufficient concentration.  Irritants may be categorized as either ‘strong’ or ‘weak’.  A strong irritant can be converted into a weak one with sufficient dilution.  Strong irritants can provoke visible skin damage (termed acute irritant contact dermatitis) (ICD) or even chemical burns* after just a single exposure.
*Chemical burns are caused by corrosive acidic or alkaline compounds.  These chemicals cause severe damage to the skin and the damage frequently results within minutes.  Burns present painful bruises, swellings and/or eruptions, followed by blood flow disruption and the formation of wound-like appearance.  Deep tissue destruction and bleeding can occur even after only a short exposure.  The initiation of a chemical burn may also cause numbness to the affected area, which means the exposure may continue without sensation.
Weak irritants require frequent multiple exposures often over periods as long as several months or years to provoke reaction termed chronic (or cumulative) irritant contact dermatitis.  This type of dermatitis is commonly caused by several weak irritants acting together, either simultaneously or sequentially.  Repeated or prolonged contact with water (referred to as ‘wet’ work) can also cause chronic ICD because the water causes the outer layer of skin to swell and shrink leading to cracking of the horny outer layer.
The irritant action of a chemical also depends on its ability to cause changes to the outer horny layer of the skin.  Some substances can remove skin oils, waxes and moisture from the surface.  This action reduces the protective function of the skin and increases the ability of the irritant substance to enter or infiltrate the skin.

The removal of fatty substances from the skin can lead to dryness and cracking of the skin.  Similarly, chemical irritancy may be encouraged by cuts, abrasions or frictional damage to the outer layer of skin.

1.3 Sensitisers (Allergens)

A skin sensitiser, or allergen, is a substance capable of causing an unwanted adverse side effect in an otherwise well-functioning immune system.  The effect is called allergic contact dermatitis, ACD, also known as Type IV hypersensitivity.  There can be a period of delay (days to years) between the first contact with a sensitiser and an allergic reaction.  During this period an individual’s skin may be exposed on a daily basis to the sensitiser without any visible allergic reaction.  The allergic reaction begins with a process called contact sensitisation.  The sensitiser penetrates the barrier layer of the skin which provokes a chain of immunological events termed delayed or cell-mediated allergy.  Once this mechanism has been initiated, it takes about 7 days to complete the induction of sensitisation.  After that time further skin contact with that particular sensitiser causes ACD.  It should be noted that the concentration of the sensitiser and the duration and frequency of skin contact are crucial factors in determining the risk of inducing sensitisation.  However, the concentration of the sensitiser on the skin required to induce sensitisation in the first place is higher than the concentration subsequently required to elicit ACD.  This elicitation concentration, similar to respiratory sensitisation, may be extremely low.
Sensitisation may be induced following the very first contact, or after many such contacts, or not induced at all.

In industry it is often induced after a few months of repeated contact but sometimes it occurs after many years of tolerated contact.  Once sensitised the allergic condition is likely to remain with the individual throughout life.  If further contacts are prevented, the level of sensitivity may gradually decline but not disappear.  There is a wide variation in susceptibility to sensitisation within the human population, which reflects differences in allergic response within the skin rather than differences in skin permeability.

There is no absolute visual distinction between ICD and ACD.  The conditions can present similar symptoms although the underlying mechanisms are quite different.  For that reason, a skin sensitiser is not necessarily a skin irritant, although some chemical substances such as chrome salts can act as both.  Similarly, a skin sensitiser may not necessarily also be a respiratory sensitiser, because their respective allergic mechanisms are also quite different.  As above, there are a few substances, such as roisin, which are capable of this double allergenic effect.
1.4 Other Non-Infective Hazardous Agents

Although the most commonly reported occupational skin complaint is contact dermatitis, there are other occupational dermatoses which can be caused by particular substances which should be considered in any dermal risk assessment.

Contact urticaria gives a shorter-lasting rash than in contact dermatitis and may be caused by contact with animal and vegetable proteins.

Oil acne and chloracne are inflammations of the hair follicles following exposure to mineral/cutting oils and polyhalogenated aromatic hydrocarbons respectively.

Depigmentation is the formation of distinct pale or white patches on the skin and is caused by contact with alkyl phenols, alkyl catechols and hydroquinones.

Skin cancer is caused by either excessive exposure to ultraviolet light or repeated exposure over long periods to coal tar products or unrefined mineral oils.

1.5 Typical Dermatitic Agents

There are several thousand substances that are “known” or “suspected” skin irritants and skin sensitisers.  These include dyes, drugs, chemicals, metals and substances of animal or plant origin.
The most frequently and consistently reported agents include:

· cutting oils and coolants;
· degreasers;

· disinfectants;

· petroleum products;

· solvents;

· wet-work;

· cobalt, nickel, chromates;

· epoxy resins;

· acrylic resin;

· animal products;

· natural rubber latex.

1.6 Occupations and Dermatitis

Worker population studies show that workers in the following occupations are at greater risk of developing occupational dermatitis than others:
· hairdressers/beauticians;

· printers;
· cleaners;

· nurses/health care workers;
· food processors;
· chemical workers;
· construction workers;

· mechanics.

It is important that everyone at risk understands the causes and symptoms of occupational skin diseases (in particular occupational dermatitis) and the importance of early diagnosis and treatment.
2. Recognition of Dermatitic Agents
A skin irritant is any substance or preparation, which when classified in accordance with that provided for in regulation 4 of The Chemicals (Hazard Information and Packaging for Supply) Regs (NI) 2009 would be in the category of danger “irritant”, assigned the symbol Xi and the risk phrases* R38, R36/38, R37/38, R36/37/38, R66 whether the substance or preparation would be required to be classified under those regulations.  For example, CHiP does not apply to medicines, cosmetics, natural products and process-generated substances such as welding fume.
*

R38

irritating to skin;

R36/38

irritating to eyes and skin;

R 37/38 
irritating to respiratory system and skin;

R36/37/38 
irritating to eyes, respiratory system and skin;

R66 

repeated exposure may cause skin dryness or cracking.

Similarly, a skin sensitiser would be in the category of danger “sensitising by skin contact”, assigned the symbol Xn, the indication of danger “harmful” and the risk phrases R43, R42/R43Ø.

Ø

R43

may cause sensitisation by skin contact;


R42/R43
may cause sensitisation by inhalation and skin contact.

For completeness, it should be noted also that substances/preparation which may on contact with living tissues destroy them would be in the category of danger “corrosive”, assigned the symbol C and the risk phrases R34, R35#.


#

R34

causes burns


R35

causes severe burns.

Those substances and preparations which currently meet the criteria are listed in the EC publication, CLP Regulations Annex VI, Part 3 and Table 3.2.  (Available at the University Safety Service web-site).

3. Assessment of Work with Dermatitic Agents
Since skin irritants and skin sensitisers are substances hazardous to health as defined in the Control of Substances Hazardous to Health Regulations (NI) 2003 (COSHH), there is a requirement under regulation 6 of those regulations to conduct a “suitable and sufficient” risk assessment of the health risks posed by work with them.  Detailed guidance on COSHH risk assessment is available elsewhere ie from the University: Safety Service , its website at:

http://www.qub.ac.uk/directorates/HumanResources/OccupationalHealthandSafety/GuidanceNotes/
and from Local/Departmental COSHH Supervisors.

In view of the debilitating nature of occupational contact dermatitis, extra care must be taken in conducting a risk assessment of work involving dermatitic agents.

In particular, the risk assessment must clearly identify any substances used in a particular process or generated by a particular process, with the potential to cause skin irritation or skin sensitisation.  In addition, the risk assessment must identify any “wet work”, since it is one of the major causes of ICD.  As a general guide “wet work” is work which entails having the hands wet for more than 2 hr/day or requiring the hands to be washed more than 20 times/day.

The priority then is to establish the control measures to prevent ill health.  Firstly, consideration should be given to preventing the possibility of skin contact with the substance by either eliminating it from the process completely or by replacing it with a safer alternative.  If this is not feasible, then control measures must be applied which minimise contact with the skin, either directly, or indirectly with contaminated surfaces in the working environment.  (Section 4).

In addition, the risk assessment should address the following:

· the identification of all people at risk.  This could include laboratory, technical, cleaning and maintenance staff;

· the arrangements for monitoring exposure and for health surveillance;

· the arrangements for the provision of information, instruction, training and supervision of those in contact with dermatitic agents.

3.1 Dermal Exposure Monitoring

Unlike inhalation exposure, there are no occupational exposure limits for dermal exposure.  There are many practical difficulties preventing the development and use of legally binding dermal occupational exposure limits.  These include the need for establishing internationally acceptable limits for ‘no observed adverse effect level’ for dermal uptake and for effects on the skin.  It is therefore unlikely that DOELs will be set in the short to medium term.  As well, there is no international consensus on measurement methodology, measurement units or how the measured exposures should be interpreted for “on the skin effects” and dermal uptake.  Nevertheless, these deficiencies should not be an impediment to the identification of dermal hazards, dermal exposure pathways or dermal exposure risk management.  Simple observation of laboratory/workplace handling techniques can provide much useful information.

3.2 Health Surveillance

Health surveillance is appropriate for all persons exposed to, or liable to be exposed to a substance/preparation known to cause severe dermatitis.

Therefore all such exposed persons involved in a process or project using or generating dermatitic agents must be referred to the Occupational Health Physician for assessment prior to the work commencing.  The Occupational Health Physician should be provided with full details of the process/project and the relevant COSHH risk assessment in order that the nature, extent and frequency of health surveillance can be determined.  The Occupational Health Physician will also provide advice on how appropriate health records will be maintained by management.  (Appendix 1).
4. Control of Exposure to Dermatitic Agents
In general, dermal exposure pathways can be placed into one of the following key categories:

· direct contact including immersion.  Skin contact takes place when hands are intentionally used as a tool for handling or manipulating chemicals or intentionally immersed in a chemical substance or product;

· splashing.  Splashes can land on the skin or clothing.  This takes place when liquids or powders are involved and are handled either carelessly or inappropriately;

· deposition from the air.  This can happen when airborne contaminants impact with or settle on the skin. These contaminants can be in the form of gas/vapour, dust, fibre, fume or liquid mists (aerosols);

· surface contact.  The skin can come into contact with contaminated work surfaces or contaminated clothing or contaminated personal protective equipment.  (PPE).

In practice, skin exposure is rarely due to one pathway alone but by several contributing simultaneously. Nevertheless, the identification of the principal dermal pathway(s) involved will provide a basis for the development of a suitable control strategy.  The HSE have developed a simple generic approach known as APC which stands for:

· avoid contact with the skin;

· protect the skin, and

· check for early signs of disease.

4.1 Avoid Contact with the Skin

Under Reg 7(3) of COSHH.  If it is not reasonably practicable to prevent exposure to the dermatitic agent by eliminating it from the process or by substitution with a safer alternative, then the appropriate protection measures must be applied in the following order of effectiveness and priority:

(i) Design the work process to contain, limit and control the formation of airborne contamination and liquid splashes.  Therefore, as far as is reasonably practicable, totally enclose the process, reaction, chemical manipulation or delivery so that there is a permanent barrier between the worker’s skin and the process with any associated airborne or surface contamination.  For example, use a glove box or deliver and transport chemical through valved pipelines.
(ii) Control exposure to airborne contamination at source by use of local exhaust ventilation and control liquid splashes by use of supplementary organisational measures.  For example carry out the work in a fume cupboard to minimise exposure to deposition from airborne contamination.  To prevent splashes, avoid the use of blenders, sonicators and vigorous mixing or shaking of dermatitic agents.  Ensure adequate splash guards and spill trays are in place when such operations cannot be avoided.  To avoid direct skin contact and immersion maintain a safe working distance between the worker’s skin and the dermatitic agent by the use of appropriate tools such as stirring rods, magnetic stirrers and tongs.  All relevant work surfaces should be cleaned on a regular basis to prevent the build-up of contamination by dermatitic agents and thereby prevent unintentional skin exposure by surface contact.  Similarly, spills of dermatitic agents should be cleaned up immediately and contaminated clothing replaced as soon as reasonably practicable.
(iii) Provide suitable personal protective equipment (PPE) when adequate control is not delivered by the combined application of process, engineering and administrative controls.  (See below).

4.2 Protect the Skin

4.2.1 Use of PPE

This would normally include the use of gloves and protective clothing, which includes aprons, lab coats, coveralls and over-shoes.  Advice on the selection of gloves is available in a separate guidance note.  Protective clothing must be worn over personal clothing to prevent it becoming contaminated.  Similarly, reusable protective clothing should be stored separately from any personal clothing to prevent cross contamination and laundered at regular intervals to prevent the build-up of skin irritants and sensitisers on it

It is important to remove contaminated gloves and clothing with care so that the clean skin is not contaminated.  HSE has produced a video on how to remove single-use gloves without contaminating the hands.  It is downloadable at:  
www.hse.gov.uk/skin/videos/gloves/remove.gloves.htm
There are downloadable posters covering the same topic at:

www.hse.gov.uk/skin/posters/singleusegloves.pdf  
www.hse.gov.uk/skin/posters/reusablegloves.pdf
4.2.2 Personal Hygiene and Skin Care

The human skin is a complex organ performing a wide variety of protective functions.  These functions can only be performed satisfactorily if the skin is maintained undamaged, healthy and appropriately hydrated.  One of the key components of personal hygiene is the appropriate use of skin care products.  Depending on their functions and properties they can help to protect the barrier layer of the skin, remove dirt and excess water (sweat) on the skin or help restore oils and moisture lost from the skin.  If skin irritants and skin sensitisers are used extensively then advice should be sought from Occupational Health on selecting appropriate skin cleansers, moisturisers and sanitising products.
However, the hands should never be washed with solvents or cleansers containing aggressive scrubbing agents.  The hands and, in particular, the areas between the fingers should be carefully dried with material which causes the minimum abrasion to the skin.  Moisturisers should be selected which are free of alcohol and lanolin.  Alcohol can dry the skin and lanolin is known to cause skin sensitisation.  Downloadable posters are available from HSE at:


www.hse.gov.uk/skin/posters/skinwashing.pdf

www.hse.gov.uk/skin/posters/skinmethod.pdf
4.3 Check for Early Signs of the Disease

It is important that in addition to formal health surveillance conducted in accordance with the instructions of the Occupational Health Physician, that workers also carry out regular self-checks of their skin.  This is extremely important in the detection of early signs of work-related dermatitis.  Occupational Health will provide guidance on what to look for and how to report any symptoms.

Guidance for skin checks for dermatitis has been published in a poster by HSE and is available at:


www.hse.gov.uk/skin/posters/skindermatitis.pdf
5. Management of Work with Dermatitic Agents
It is the responsibility of the Head of School / Director to ensure that workers receive adequate information, instruction and training before commencing work with skin irritants and skin sensitisers or ‘wet work.’  The workers should be provided with information covering:

· the typical symptoms associated with contact dermatitis;

· the nature of substances likely to cause contact dermatitis;

· sensitisation and the effect of future exposures to the sensitising agent;

· the provision for reporting symptoms of contact dermatitis;

· any emergency procedures for spills and clean-up.

Appropriate training should be given in respect of:

· the correct use of PPE including the correct procedure for donning and doffing of gloves;
· work practices which prevent or reduce skin contact with dermatitic agents.

The Head of School / Director should ensure that there are procedures in place for responding to a confirmed case of contact dermatitis which may be occupationally related.  These procedures should include measures to:

· protect the person involved whilst the cause of the symptoms is investigated (halt the process or remove the person from the process);

· review the risk assessment and in particular the control measures in use;

· report the case to the Occupational Health Physician and the University Safety Service.

In consultation with the Occupational Health Physician, it is the responsibility of the Head of School / Director to ensure that the relevant workers report in a timely fashion for appropriate health surveillance.  Adequate arrangements must also be in place for the maintenance of health records for each individual placed under health surveillance.

Finally, it must be ensured that workers are following the agreed procedures to control exposure to dermatitic agents.
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APPENDIX 1

HEALTH RECORD PARTICULARS

The following particulars, approved by the HSE, must be kept for each individual place under health surveillance.

(a) Identifying details:

(i) Surname and forenames

(ii) Gender

(iii) Date of Birth

(iv) Permanent Address

(v) National Insurance Number

(vi) Date of when work with dermatitic agents commenced and history of exposure to them.

(b) Health surveillance results:

(i) Dates when carried out

(ii) By whom

(iii) Conclusions regarding fitness for work.

The health record must not contain clinical data.

The records must be kept for at least 40 years.

