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Hazard identification
3

▪ Aromatic compounds such as toluene, 
styrene, ethylbenzene, p-xylene, various 
methylstyrenes, allylbenzene and n-
propylbenzene  have a "good" level of 
evidence for ototoxicity.

▪ Cochlear hair cells is a target tissue for these 
solvents. 

▪ Acute effect on the organ of Corti.

▪ Long-term exposure:

              - Disruption of K+ balance

              - Formation of reactive intermediates



Background Information
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▪ Sources of Ototoxic Aromatic Substances:



Background Information
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▪ Age, smoking, exposure to 
other types of chemicals.

▪ Aggravating factor: combined 
exposure with noise

▪ Solvents can reduce the
protective role played by the
middle-ear acoustic reflex.



As defined before, ototoxic components can have
some damage that could impair hearing, sound
distortion, frequency resolution, temporal resolution
and spatial resolution or both. These damages are
resulted through different mechanisms:

▪ Blood-Labyrinth Barrier Permeability

▪ Cellular damage in hair cells 

▪ Disruption of Ion Homeostasis 

▪ Neurotoxicity 

▪ Genetic Susceptibility

▪ Duration and dose of exposure
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Mechanisms of Ototoxicity



▪ “Research on ototoxicants and their
interactions with noise is limited.”

▪ As it is challenging to make the difference
between the illness caused by noise
exposure and by ototoxic exposure,
collecting data becomes almost
impossible.

▪ "Unfortunately, human inner ear tissue is
generally inaccessible, making it difficult
to study and to collect data."

▪ In a study it has been declared that:

▪ 80% of Australian workers are
exposed to noise and at least one
ototoxic substance.

▪ 30% of European workers reported
being exposed to noise, about 45%
were exposed to ototoxic chemicals.
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Data on illness/accidents

Worldwide level for ototoxic exposure to medication
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Example of collected data: Hot pressing working area

▪ The study result realized by the BGIA: 
Berufsgenossenschaftliches Institut für 

Arbeitsschutz.

▪ It was conducted on four of the most 

important aromatic substances.

▪ We can find three more different studies 
on other working areas such as 

prepreg, moulding and core-making in 

foundries, and surface coating, 
application with machines



International Chemical Safety Cards (ICSCs)

▪ Jointly developed by International Labour Organisation (ILO), World Health 

Organisation (WHO), United Nations Environment Programme (UNEP)

▪ Consist of a series of standard sentences summarising health and safety information, 

collected, verified and peer-reviewed by internationally recognised scientists. 

▪ Ototoxic properties (e.g., toluene, xylene) acknowledged when combined with noise 

exposure; other chemicals (e.g., styrene, ethylbenzene) lack this indication.

Regulation – International Organizations 9
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Regulation – EU Policy
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EU Directives:

▪ Directive 98/24/EC: Covers protection from chemical agents at work.
▪ In addition to occupational health and safety issues the EU chemical agent 

legislation regulates the internal market (http://www.echa.europa.eu)

▪ Directive 2003/10/EC: Sets minimum requirements for noise exposure at work.
▪ Requires risk assessment for combined noise and ototoxic substances.

▪ REACH Regulation:

▪ Applies to the registration and risk assessment of chemicals, but limited to tonnages 

>10 tonnes/year.



Regulation – EU Policy
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Regulation – United States
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▪ National Occupational Research Agenda (NORA) (NIOSH, 1996)

Framework for innovative occupational safety research developed in the U.S

▪ Priority areas: 

"Hearing Loss" & "Mixed Exposures" (focus on noise + ototoxic chemicals)  

▪ NIOSH Hearing Loss Research (HLR) Programme:

▪ Research on ototoxic chemical effects with/without noise
▪ Engineering noise control and new hearing protection technologies

▪ Partnerships with universities and health organizations



Preventing Exposure to Ototoxicants
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1. Identify Ototoxicants

Review  Safety Data Sheets for ototoxic 
substances

Train workers on hazards in clear, simple 
language (OSHA 29 CFR 1910.1200)

Investigate complaints of hearing loss 
(check SDS for ototoxic agents)

2. Control Exposure

Chemical Substitution: Replace with safer 
alternatives

Engineering Controls:

Isolation and enclosures

Ventilation to reduce airborne exposure

Administrative Controls:

Eliminate unnecessary noise/chemical tasks

Schedule noisy equipment away from workers

3. Personal Protective Equipment (PPE)

PPE Assessment: Follow OSHA standards (29 
CFR 1910.132, 1910.134, 1910.138)

Protective Gear: Gloves, aprons for skin 
protection

Audiometric Testing:

Conduct testing even below action levels

Use hearing protection to prevent combined 
exposure effects (OSHA 29 CFR 1910.95)
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