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PMas are Particulate Matter < 2.5 pm:

W Deposition profiles with

respect to NP size
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the alveolar region and deposit at high percentages
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'Al Lung fluids

Respiratory track
— : | ® Bronchi: the epithelium is covered
by a thin mucus layer
® Alveoli: the epithelium is
Pharynx covered by pulmonary

Tfachea surfactant
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Inhaled particles in

the lungs

Respiratory track Alveolus schematics

alveolus

Pulmonary
surfactant
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Question
How do nanoparticles interact with
pulmonary surfactant?
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® Administered to premature
Curosurf infants (< 32 weeks)
® Multivesicular vesicles (negatively
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'Al NP-vesicle interactions

Size Charge

s nm density nm-2

Alumina (+) 40 +7.3e

Titania (+) 15 n.d.
9 Silica (+) 42 + 0.62e
§ Latex (+) 34 + 0.33e
¢ sia() 20 -03le
g';o Latex (-) 30 - 0.05e

Nanoparticles and the biomimetic surfactant Curosurf
interact primarily via electrostatic interaction

50 N s—

F Mousseau and J.-F Berret, Soft Matter 14,5764 (2018)



'Al NP-cell interactions

——

Respiratory track Alveolus schematics

alveolus

Pulmonary
surfactant

AT | cells

macrophage
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AT2 cell

~ blood stream

Question
Does the surfactant favor or prevent
cellular internalization?
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NP-cell interactions

‘without surfactant
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F. Mousseau, |.-F. Berret et al., Nanoscale 9, 14967 (2017).
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W  Active microrheology

— Active microrheology

NPs: lron oxide

100 nm

Volume fraction of particles
Magnetic torque 30 vol. %
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J. Fresnais, |.-F Berret et al, Adv. Mater. 20, 3877 (2008)



W Response to a magnetic

field

- 90°-flip of the magnetic field

® The wires are superparamagnetic
® Their response to a field depends on the length and diameter

J-F Berret, Nature Comm. 7, 10134 (2016)
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W Effects of nanoparticles Vesicle
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Surfactant gelification may impair the fluid recirculz
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Conclusion

| - Pulmonary surfactant and nanoparticles

® Pulmonary surfactant has a protective effect towards inhaled particles

® Cell entry is lowered by a factor 50 with respect to bare particles

Il - Pulmonary surfactant rheology

® At physiological concentration, pulmonary surfactant is a low viscosity
Newton fluid (8 times that of water)

® Interaction with nanoparticles cause a fluidification or a gelification of the
dispersion at nanoparticle concentrations compatible to inhaled doses
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Thank you for your attention

The lecture can be uploaded on the website
https://www.jean-francois-berret-website-pro.fr
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