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Introduction - Opportunities

• Various applications

• Coatings, materials• Coatings, materials

• Cosmetics

• Food

• Medicine• Medicine
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Introduction – Risks

• The possibilities of skin contacts with nanoparticles 

(powders/suspensions) are numerous: cleaning, maintenance, (powders/suspensions) are numerous: cleaning, maintenance, 

handling powders, etc.
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Introduction - Health

• Some studies suggest that nanomaterials could potentially enter 

the body through the skin during occupational exposure (NIOSH, the body through the skin during occupational exposure (NIOSH, 

2009).

• At this time, it is not fully known whether skin penetration of • At this time, it is not fully known whether skin penetration of 

nanoparticles would result in adverse effects in animal models 

(NIOSH, 2009).

� Precautionary measures are warranted
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DREAM

Method for semi-quantitative DeRmal Exposure AssessMent for 

chemical or biological agents, applicable in occupational hygiene chemical or biological agents, applicable in occupational hygiene 

and epidemiology in any given situation (van Wendel de Joode et 

al., 2003).

• DREAM can serve:

• Initial method to assess dermal exposure

• Framework for measurement strategies• Framework for measurement strategies

• Basis for control measures (e.g. selection PPE)
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DREAM - Model

Described by Van Wendel de Joode et al. (2003) based on: 

• Conceptual model (Schneider 

et al., 1999) 

• Method for structured subjective 

assessment of airborne 

concentrations (Cherrie et al., concentrations (Cherrie et al., 

1996)

TNO Kwaliteit van Leven, 23 april 2009A structured observational method to assess dermal exposure to nanoparticles7



DREAM – Inventory

Inventory part: Questionnaire containing the following modules: 

(Van Wendel de Joode et al., 2003)
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DREAM - Inventory
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DREAM - Inventory
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DREAM – Evaluation 

Evaluation part:
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Case study – NANOSH

NANOSH project: EU-funded research project focusing on 

occupational exposure to nanoparticles and their health effects. occupational exposure to nanoparticles and their health effects. 

• Inhalation exposure: exposure measurements

• Dermal exposure: DREAM questionnaire• Dermal exposure: DREAM questionnaire
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Case-study - Method 

Simplified DREAM questionnaire was used, only containing:

• Agent module• Agent module

• Exposure module

• 5 occupational hygienists• 5 occupational hygienists

• 8 companies visited 

• 32 tasks observed
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Case study - method
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Case study - Example

• Dumping fumed silica from bags
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In practice, example

• Dumping fumed silica from bags

DREAM 

estimate
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In practice
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In practice
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In practice
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Implications control measures

Marquart et al. Marquart et al. 

(2003)

• Control measures not included in the evaluation in the present 

study.
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Discussion 

• Feasible and useful to assess dermal exposure to engineered 

nanoparticles using the modified DREAM methodnanoparticles using the modified DREAM method

• In potential dermal exposure is likely to occur

• The results give: 

• insight in the main routes of exposures

• an indication for the exposure control measures needed• an indication for the exposure control measures needed

• NANOSH study mainly focussed on scenarios concerning solids
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Discussion 

• Exploration possibilities quantitative exposure assessment by 

means of measurementsmeans of measurements

• Efficiency of PPE for the different exposure routes and 

nanoparticles need be studiednanoparticles need be studied
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Thank you for your attention
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