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The placenta is a temporal organ that is responsible for the exchange of nutrients and oxygen
between the maternal and fetal circulation during pregnancy. Though the blood circulation
system of the mother and the fetus are not directly coupled, potentially hazardous substances
might cross the blood-placenta barrier and reach the embryo. Maternal exposure to air
pollution has been implicated in influencing fetal development. It has been demonstrated that
black carbon particles, which are common components of air pollution, can be detected to a
higher extent in the placenta of highly exposed women compared to women from areas with
less air pollution [1]. Black carbon particles generate a bright white light signal under
femotosecond pulsed illumination [1]. We have perfused human placenta with a defined
amount of diesel exhaust particulate (DEP) of 40 nm diameter for 3 h. Placental sections were
taken before and after perfusion and analysed by two photon excitation at 810 nm and nondescanned detection in 4 different channels. In addition to tissue autofluorescence and signals
from collagen second harmonics generation, black carbon particles could be detected by a
bright signal in all channels. The scans were compared with images of parallel section stained
with hematoxylin and eosin. The number of DEP found before and after perfusion was
quantified by scanning the whole placenta sections. A clear increase in the amount of DEP per
mm2 was found after perfusion, indicating that quantification of DEP load in the placenta is
possible with this technique. In agreement, DEP detectable at the fetal side of perfused
placenta tissue increased over time of perfusion.
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