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Micro- and nanoplastics definition
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Micro- and nanoplastics definition

Microplastics come in all 
shapes and many materials

Micro

1 µm 5 mm

SMP LMP

1 mm

PE, PP, PS, PVC, PET, PA, PC, PUR, etc. Secondary MP
Fragmentation products

Organic

Synthetic

Modified

Polymer

Primary MP
Manufactured

Fragments

Fibres
Spheres

Foam

Film

Microplastic (MP)

Cellulose acetate
(man-made polymer from cellulose)

Chemical composition

Origin Origin

Shape and colour
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Sample preparation step
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• Extract the sample from the matrix
• Clean-up the sample from interferent materials
• Reduce sample size/volume and concentrate the sample

1. Pre-treatment (bulk or 
problematic matrix)

2. Chemical treatment (2.1 
SDS; 2.2 Enzymes; 2.3 

Oxidation)

3. Density separation

4. Concentration

= filtration

Micro- and nanoplastics analysis



Micro- and nanoplastics analysis

There are huge differences in the methods people have applied for analysis
Some use quite crude methods, e.g. microscopy. Methods should be able chemically 
determine the composition of a particle !!!



Evidence of MNPs 
contamination in humans

A small set of donors were studied. 

The mean of the sum quantifiable plastic particles in blood was 
1.5 µg/g

This is about the same as one finds in raw wastewater



Evidence of MNPs 
contamination in humans

304 patients – PE (polyethylene) detetected in arotid artery 
plaque of 150 patients
Mean level of 21.7±24.5 μg per milligram of plaque 
(which means that 2.17% of the plaque was plastic …)
31 patients had measurable amounts of PVC (polyvinyl chloride)
“Patients in whom MNPs were detected within the atheroma 
were at higher risk for a primary end-point event than those in 
whom these substances were not detected”



Evidence of MNPs 
contamination in humans



Inhalation

Ingestion

Dermal
contact

Different exposure pathways…several target 
organs…and potential  effects in humans

Translocation to distant tissues

Disruption of immunity

Metabolism alteration

Oxidative stress

Cytotoxicity

Neurotoxicity

Carcinogenity

Reproductive toxicityhttps://doi.org/10.3389/fenvs.2022.827289

Adapted from Simul Bhuyan, 2022

https://doi.org/10.3389/fenvs.2022.827289


MPs in lung tissue (and nasal cavity) from 
cadaver specimen

12 lung tissue samples

Inhalation

12 nasal swab samples

Kara Coffman Rea

Sampling protocol specifically 
developed for MPs analysis

Courtesy of Kara Coffman Rea
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MPs extraction from lung tissue and nasal swap

Sample diced + TRIS Buffer

+ Lipase

+ Protease

+ Hydrogen peroxide

Fractionation (300 µm)

Filtration (1 µm)

Evaporation + 3 mL 50% EtOH

Filtration (Si filters)

Multi-step MPs extraction



The analytical TOOLBOX for this study

Versatile TOOLBOX of COMPLEMENTARY techniques
 reliable quantification and characterization of MNPs and 

associated chemicals

µFTIR

Py-GCMS

µRaman

 MPs quantification/MASS estimate
 Polymer composition
 Size and morphology

 MPs MASS quantification
 Polymer composition
 Additives

12

3

1 µm 10 µm 100 µm 500 µm 1000 µm
Nano



MPs in the lungs using µFTIR
1

µFTIR-Imaging – MPs analysis down to 11 µm
 spectral (WHAT) and spatial (WHERE) information 

simultaneously

 MPs quantification
 MPs mass estimate
 Polymer composition
 Size and morphology



MPs in the lungs using µFTIR

**PA (Nylon) is temporarily excluded from the polymer array 
for potential interference with protein-based materials

1
Preliminary results – MPs concentration and polymer distribution

MPs concentration*
 Range = 0.7 – 7.8 MPs/g
 Median = 1.6 MPs/g

MPs polymer distribution**
 Polyester (51%) > Polypropylene (31%), 

Epoxy_Phenoxy resin (8%) > 
Polyethylene (3%)

*Results are NOT blank corrected



?

MPs in the lungs using µFTIR

?
Preliminary results – MPs size distribution

1

Further data exploration on the 
presence of long fibers

…Checking MPs size in the blank…
MPs in blanks are significantly 
smaller than in the tissue

 Median MPs fragments = 44 µm
 Median MPs fibers = 230 µm
Very long fibres NOT expected in 
this matrix



µFTIR

?...
µRaman

 Up to 16 microplastics per m3 of inhaled air

 Humans could inhale up to 272 

microplastics in 24 h

 Up to 684 microplastics per m3 of inhaled air

 Humans potentially inhale up to 3415 

microplastics in 24 h

 Up to 8 microplastics per g of lung tissue

 2 lungs ≈ 800 g →Humans could 

potentially have up to > 6000 

microplastics in their lungs??!!...

…From µFTIR to µRaman: a different picture?

We expect to find quite a lot of MPs
(and much smaller!!)

Indoor 
airborne MPs

Lung tissue

21

(current unpublished study)



Ongoing studies: Inflammatory Bowel Disease

No one knows the trigger, what causes it
It is more common in the developed world
Could it be microplastics? Other anthropogenic particles?



Inflammatory Bowel Disease
– Two approaches

Correlation between microplastics in feces and IBD?

Correlation between microplastics in intestine biopsies and IBD?



Inflammatory Bowel Disease
– C o r r e l a t i o n  b e t w e e n  m i c r o p l a s t i c s  i n  fe c e s  a n d  I B D ?

• Chemically analyze concentration, size, and shape distribution of microplastics in 
stool samples of women with Crohn’s Disease and healthy controls

• Determine the impact of microplastics on intestinal inflammation and microbiome 
composition among women with Crohn’s Disease and healthy controls

• Ongoing work – finished next year



Inflammatory Bowel Disease
– C o r r e l a t i o n  b e t w e e n  m i c r o p l a s t i c s  i n  i n t e s t i n e  b i o p s i e s  a n d  I B D ?

…directly linking the presence of MPs to specific 
inflammation areas in the tissue

https://doi.org/10.1038/s41598-018-30407-8

https://doi.org/10.1016/j.scitotenv.2023.162810

Learning from 
other fields…

Ingestion

Direct analysis of MNPs in tissue samples

https://doi.org/10.1038/s41598-018-30407-8
https://doi.org/10.1016/j.scitotenv.2023.162810


Thank you
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