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COSHH Essentials
Technical Developments

Selecting respiratory protective equipmentSelecting respiratory protective equipmentSelecting respiratory protective equipmentSelecting respiratory protective equipment

Improved advice for risk to skin and on Improved advice for risk to skin and on Improved advice for risk to skin and on Improved advice for risk to skin and on 
selecting protective glovesselecting protective glovesselecting protective glovesselecting protective gloves

Proposals for hazardous gasesProposals for hazardous gasesProposals for hazardous gasesProposals for hazardous gases



COSHH Essentials
Recap

Most chemical control problems have been met, and 
solved, before.

There are only a few basic approaches to control.  If 
we can band risk, we can associate risk with a control 
band.

Tackle the simpler scenarios first – liquids and dusts.



COSHH Essentials
Banding inhalation hazard and exposure

HAZARD BANDHAZARD BANDHAZARD BANDHAZARD BAND

EXPOSURE BANDEXPOSURE BANDEXPOSURE BANDEXPOSURE BAND

AMOUNT DISPERSION 
POTENTIAL

CONTROL APPROACH + GUIDANCE ON TASKCONTROL APPROACH + GUIDANCE ON TASKCONTROL APPROACH + GUIDANCE ON TASKCONTROL APPROACH + GUIDANCE ON TASK



COSHH Essentials
Banding hazard and exposure

HAZARD BANDHAZARD BANDHAZARD BANDHAZARD BAND AMOUNT DISPERSION 
POTENTIAL
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SmallSmallSmallSmall
(g, ml)

MediumMediumMediumMedium
(kg, l)

LargeLargeLargeLarge
(t, m3)

LowLowLowLow
(pellets or 
BP>150oC)

MediumMediumMediumMedium
(granule or BP 
50-150oC

HighHighHighHigh
(powder or BP 
<50oC)

A – skin / eye irritants

B – harmful

C – toxic, corrosive, skin 
sensitiser

D – very toxic, harmful 
to reproduction

E – cancer, asthma, 
genetic damage
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COSHH Essentials
Control Approaches

1.       GENERAL VENTILATION

A good standard of general ventilation

4.    SPECIAL
Expert advice is needed – seek help

3.    CONTAINMENT
Enclose or contain – small breaches may be OK

2.     ENGINEERING CONTROL
LEV eg single-point extractor close to source, 
ventilated partial enclosure.

Least 
reduction in 
exposure

Most reduction 
in exposure

Get advice



COSHH Essentials (CE)
““““easy steps to control health risks from chemicalseasy steps to control health risks from chemicalseasy steps to control health risks from chemicalseasy steps to control health risks from chemicals””””

Guidance on the Control of Substances Hazardous to 
Health Regulations 2002 (COSHH)

Practical – plain English – few technical terms

Provides solutions identifying ‘adequate control’, 
principally for exposure by inhalation

Points out when expert help is needed



CE Technical Developments
RPE

Respiratory protective equipment

- for work of short duration
- for emergency escape and rescue
- for maintenance and emergency repair
- for control of residual risk, e.g.belt-sanding wood 

where LEV control can have limited  effectiveness
- where mandatory (eg pesticide use)

Not a substitute for engineering control.  
RPE manufacturers consulted …..
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CE Technical Developments
RPE selection – what to tell your supplier

• Task description
• Task duration
• Chemicals in product
• Amount handled
• Product’s physical form
• If solid, dustiness?
• If liquid, Boiling Point?
• Solvent or water based
• Temperature of product

• Humidity
• Confined space
• Explosive / flammable in air
• Work rate
• Space to do task
• Mobility requirements
• Vision requirements
• Spoken communication
• Wearer’s fitness, aspect
• Other PPE used

Plus initial fit testing, training



CE Technical Developments
RPE advice produced (1)



CE Technical Developments
RPE advice produced (2)



CE Technical Developments
SKIN

Classification (R-phrases) for skin is uneven

Three routes for skin exposure

Skin uptake – reservoir effects and time-line

Protective gloves – belief and performance

Potential and actual dermal exposure

Effects on skin, uptake via skin and interplays

All chemicals - risk to / via skin?



CE Technical Developments
Skin hazard and exposure bands

HAZARD BANDHAZARD BANDHAZARD BANDHAZARD BAND EXPOSURE BANDEXPOSURE BANDEXPOSURE BANDEXPOSURE BAND

‘Toxic’‘Toxic’‘Toxic’‘Toxic’

CE groups A, B and C 
except R34, 35, 37, 43 
---- 500 mg dust / 10 mg liquid *500 mg dust / 10 mg liquid *500 mg dust / 10 mg liquid *500 mg dust / 10 mg liquid *

‘Very toxic’‘Very toxic’‘Very toxic’‘Very toxic’
CE group D + R34, 35
---- 50 mg dust / 1 mg liquid *50 mg dust / 1 mg liquid *50 mg dust / 1 mg liquid *50 mg dust / 1 mg liquid *

Special      Special      Special      Special      CE group E 

SensitiserSensitiserSensitiserSensitiser
R43 (>0.1%)(>0.1%)(>0.1%)(>0.1%)

Deposit Deposit Deposit Deposit onononon skinskinskinskin
- immersion (hands)
- deposit of splash, aerosol
- contact with surface residues

DurationDurationDurationDuration
Splash, immediate wipe off
All other scenarios

Amount?Amount?Amount?Amount?

Mitigation?

* Quantity of concern on the skin.* Quantity of concern on the skin.* Quantity of concern on the skin.* Quantity of concern on the skin.



CE Technical Developments
Skin exposure

‘Toxic’:  500 mg dust / 10 mg liquid. ‘Very toxic’:  50 mg dust / 1 mg liquid.

Protective clothing ++++ Protective gloves

75th percentile data (not hands), 
potential dermal exposure

Dipping window frames
11 g product / hour

Airless (paint) spraying
15 g product / hour

Penetration and permeation
2% through 2 clothing layers.

Contamination inside protective 
gloves is almost inevitable.

Contamination 2nd time they are 
put on.

Washing gloves helps a bit, and 
disposables are often best.

75th percentile (190 data) at 250 
mg product / hour.



CE Technical Developments
Skin uptake

Urinary 5-HNMP after inhalation (8h, 10mg/m3) or dermal (1 hand, 15min, 
15%) exposure to NMP
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CE Technical Developments
Skin exposure

Skin exposure - complex and often significant 
(plus effects of water)

Hazard bands – feasible

Insufficient current knowledge to band skin exposure

Control options are limited
(but can arrange in a hierarchy according to risk)



CE Technical Developments
Skin advice from CE Control Bands

SubstanceSubstanceSubstanceSubstance CriteriaCriteriaCriteriaCriteria AdviceAdviceAdviceAdvice

Sk. Sensitiser >1 use / month>1 use / month>1 use / month>1 use / month Surveillance

CA4 (Special)

CA3 (Contain) S100

Special + S200

R34 or R35 +
Amount > small

Breached ?

CA2 (Eng Ctrl) /
CA1 (Gen Vent)

Group D? S100 + extras

N

Y S200 + PPE

Immerse or
heavy deposit

N

Y

Y

Y

Y

Y

Y

S100 + PPE

S100 + gloves

Y/N



CE Technical Developments
Skin exposure advice topics

‘Very Toxic’ (S200)‘Very Toxic’ (S200)‘Very Toxic’ (S200)‘Very Toxic’ (S200)

as medium, plus full containment,
or
permit to work
Biological monitoring (appropriate)

Sensitisers (G403)Sensitisers (G403)Sensitisers (G403)Sensitisers (G403)

as for toxic or very toxic
skin surveillance

‘Toxic’‘Toxic’‘Toxic’‘Toxic’ (S100)(S100)(S100)(S100)

modify process 
substitute physical form
segregate clean and dirty  areas
cleaning routines
hygiene procedures
skin care 
training

use PPE (S101, S102)PPE (S101, S102)PPE (S101, S102)PPE (S101, S102)



CE Technical Developments
Personal Protective Equipment (PPE)

head (hood, helmet)
face / eyes (visor / goggles)
body (coverall, apron)
hands (gloves, skin cream)
feet (boots)

Selection ….



CE Technical Developments
selecting protective clothing and gloves

ClothingClothingClothingClothing

penetration versus run-off.
impervious fabrics – ‘bellows’ 
effect.

25% breakthrough for cotton-poly-
ester, microporous polypropylene 
(75th %)

2% breakthrough for work clothing 
beneath coveralls (75th %)

Laundry

GlovesGlovesGlovesGloves

select according to challenge 

contamination inside – discard 
single-use gloves after use.

latex – low protein powder free

Cost.



CE Technical Developments
Glove selection – what to tell your supplier

Task description
Task duration
Chemicals in product
Product’s physical form
If solid, dustiness?
If liquid, Boiling Point?
Temperature

What extent of hand contact
Product spread up arms
What other hazards
Range of glove sizes
Sensitivity / dexterity needs
Disposal

Has the worker any skin condition that would affect his wearing protective gloves?



CE Technical Developments
Glove advice produced



CE Technical Developments
GASES

Substances with boiling point below room temperature 
deemed ‘gases’.

Supplied compressed or refrigerated
Generated from reactions

Dispersed as fumigant, extinguishant
Others eg non-aqueous solvent, supercritical solvent.



CE Technical Developments
BANDING FOR SUPPLIED GASES

Compressed gases (contained use)

R-phrases … or some other hazard selector?
Banding by UN hazard class? 

Concentrations of concern – eg leaks
- toxicity (eg <50 ppm toxic / very toxic) UN 2.3
- fire (eg 5,000 ppm flammable – 25% LEL) UN 2.1
- asphxia (eg 50,000 ppm inert – 19.5% O2) UN 2.2

But some flammable gases 2.1 have toxic hazards
Alarms?



CE Technical Developments
COMMON GASES

‘Arising’ gases (usual or unusual conditions)

Industry sector link with named gas
‘Event’ conditions – permits-to-work

Possible gases requiring specific guidance:

ammonia hydrogen sulphide 
carbon dioxide oxides of nitrogen (combustion fume etc.) 
carbon monoxide (exhaust fumes) ozone
chloramines phosphine etc from foundry slag / dross
hydrogen chloride sulphur dioxide
hydrogen cyanide 



COSHH Essentials
Technical Developments

www.coshh-essentials.org.uk

RPE plug-in simple to integrate

Skin and PPE plug-ins - rule amendments

Gases require more work


