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Indoor Moulds How to improve our possibilities to assess, predict and control mould risks?

18 Septem
ber 2025Mould is a known problem, which will increase due to climate change

• No thresholds for indoor air

• Causes of mould are combinations of a.o. building features and behaviour

• Buildings subject to several transitions (energy, green building materials, climate change)

• Multidisciplinary approach required

1. How indoor mould is harmful to humans

2. Why health-based thresholds are lacking

3. TNO’s (re)search for accurate and affordable assessment methods

4. Why modelling to predict and control mould risks is necessary

In this presentation:

Maaike.lefeber@tno.nl
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1. How indoor mould is harmful to humans
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Inhalation exposure to 
mycotoxins not very likely 
in normal situations
(some moulds)

Prolonged inhalation exposure 
to β-glucans may cause chronic
diseases like asthma an allergy
(all moulds)

β-glucans are part of cell walls

of living and dead spores and

degeneration fragments

Some moulds can cause infections; 
some infections are live threatening

Indoor Moulds How to improve our possibilities to assess, predict and control mould risks?

2. Why health-based thresholds are lacking
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18 Septem
ber 2025Standards for mould measurements are available, but… 

• The sampling strategies aim to identify sources to prevent degeneration of the
building structure; their aim is not to assess exposure to moulds; 

• Some strategies only focus on visible moulds, while part of the moulds growing
in buildings are invisible;

• Most measurements focus on living spores only and include a cultivation step;

• Currently no standardised measurement and analysis method to quantify
occupant’s exposure is available;

• Very small number of non-comparable exposure data  not possible to relate
exposure to health effects  no threshold.
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3. TNO’s (re)search for accurate and affordable methods
Existing methods are either health relevant or affordable, nothing in between 
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Health 
relevance

CostsMould partsDIY/Lab Analysis

(quantitative/qualitative)

SamplingMethod

limitedlowVisible mouldDIYQualitative-Visual inspection (of 
walls, ceiling, etc.)

limitedlowLiving sporesDIYQualitative: visual, countsDeposition of dust from air on 
agar plate

DIY agar plates

?lown.a.DIYQualitative: algorithm to 
assign mould index

Passive air sampling (RH, 
Temp, VOC, PM)

IAQ sensorbox 

highhighCell fragments, 
living and dead 
spores

LabQuantitative: ELISA, beta-
glucan assay (e.g. Fungitell, 
Glucatell)

Deposition of dust from air; 
extraction needed

Settled dust 
samples 

(EDC, plates, wipes, 
tapes, swaps, 
vacuum cleaner)

highhighLiving sporesLabIdentification/quantification:

Maldi-tof, qPCR, DNA 
barcoding

Deposition of dust from air; 
(extraction and) cultivation 
needed

highhighCell fragments, 
living and dead 
spores in air

LabIdentification/quantification:

ELISA, beta-glucan assay, 
Maldi-tof, qPCR, DNA-
barcoding

Active sampling with 
filter, impinger or impaction 
on agar plates; extraction 
and/or cultivation needed

Air samples 

4. Why modelling to predict and control mould risks is necessary
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Thank you

Looking for collaboration
on measuring and
modelling of health risks
due to indoor mould
growth?

Please contact us! 
Maaike.lefeber@tno.nl

How to improve 
our possibilities to 
establish, predict 
and control mould
risks?
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1. How indoor mould is harmful to humans
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Theme name Place text here
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Prolonged exposure to β-glucans may cause chronic diseases like asthma and allergy
• β-glucans in cell walls of living and dead spores and mould degeneration fragments of all moulds

Line 3: Buildings and their occupants

Energy 
transition

Green building 
conventions

Buildings

Clim
ate change

Heat

Wet 

Insulation/installations

Biobased and circular materials

Overheating

Mechanical cooling

Increased humidity

Indoor 
environment 

quality

Health and 
well-being

Moulds

Urban heat islands
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