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Experimental Section
Table S1. Placental carbon particle load determined by femtosecond pulsed laser illumination 
	Carbon particle 
load (SD)
	Perfusion time
[min]
	Placental carbon particle load
[no. particles per mm3 tissue]
	p-value

	Exposed (N=4)
	
	
	

	
	0
	5.2 x 103 (1.8 x 103)
	/

	
	360
	6.8 x 103 (2.2 x 103)
	0.0487*

	Control (N=2)
	
	
	

	
	0
	3.2 x 103 (3.4 x 102)
	/

	
	360
	4.1 x 103 (1.9 x 102)
	0.4894


The placental particle concentration was determined in tissue samples of each placenta collected before and after perfusion with 0.45 µg/mL DEPs for 6 h. Data represent the mean carbon particle load (SD) in placental tissue samples collected from 4 (exposed) and 2 (control) independently perfused placentae. *p < 0.05 was considered statistically significant as analyzed by paired t-test. Abbreviations: DEPs: diesel exhaust particles; SD: standard deviation.

Calculation of DEP exposure concentration from real-life conditions: The DEP exposure level calculations were based on two approaches. As described in the main manuscript, the first approach is based on the previously determined average placental particle load of 2.09 x 104 particles per mm3 in human placental tissue at term from mothers exposed to an average BC concentration ranging between 1.70-2.42 μg/m3 during pregnancy [1]. The second approach is based on the extrapolation from expected ambient exposure levels and the expected dose in the circulation for a 24 h exposure. Assuming a relatively high exposure of 25 µg/m3, a blood concentration of 450 ng could be achieved after 24 h of exposure with a daily inhaled air volume of 20 m3, a deposited fraction of 30% in the lungs, and a lung translocation of 0.3% [2–4]. Therefore, the highest possible particle load at the placental barrier (assuming 100% uptake) would be 450 ng for a 24 h exposure or 122 µg for a 9-month pregnancy exposure. Both approaches suggest a total particle exposure of 122-353 µg of particles per placenta over a 9-month exposure period (not adjusted for differences in the placental structure and perfusion conditions accompanied by different stages of pregnancy). For a single cotyledon (assuming an average of 20 cotyledons per placenta), 6.10-17.7 µg of particles could be expected. Taking a precautionary approach by choosing the highest concentration and including a 3x safety margin, experiments were performed with an applied concentration of 0.45 μg/mL (3 x 17.7 µg / 120 mL PM) in the maternal circulation for the perfusion studies. The safety factor of 3 was based on Ganguly et al. [5] and used to cover a worst-case scenario due to e.g., possible non-specific adsorption to the perfusion system (as previously observed for TiO2 [6] and carboxylated gold [7] nanoparticles), diffusion to adjacent non-perfused cotyledons (as reported for Benzo[α]pyrene [8,9] or incomplete tissue uptake of the applied particles.
Adsorption of DEPs in the ex vivo perfusion device: To determine a potential loss of freely diffusing DEPs to the perfusion system components, perfusion in the closed maternal compartment without placental tissue was performed. Therefore, the cannulas of the maternal device were placed into a falcon instead of being inserted into the placental tissue. The same DEP concentration (0.45 µg/mL) and volume (120 mL) were used in the ex vivo perfusion studies. At each time point [image: ](0, 1, 3, and 6 h), 2 mL aliquots were collected and stored at -20 °C for further analysis. 
Figure S1. Size distribution by intensity of DEPs (0.45 µg/mL) in PM. Peak 1: 8.7 ± 1.6 nm, Peak 2: 295.3 ± 115.5 nm, Peak 3: 5560.0 ± 322.6 nm, data are shown as Mode ± SD. Abbreviations: DEP: diesel exhaust particle; PM: perfusion medium; SD: standard deviation. 
[bookmark: _2xcytpi][image: ]Figure S2. Perfusion profiles and FM ratio of the reference compound creatinine. Creatinine (100 mg/L) is added to the maternal circulation in independently perfused placentae from six different mothers (two placentae perfused with medium without DEPs to obtain baseline data (control) and four placentae perfused with medium containing DEPs). The concentration of the reference compound is measured from the maternal and fetal perfusates by a blood gas analyzer at several time points during 6 h of perfusion. Data represent the mean (SD) of two (control perfusions) and four (DEP perfusions) independently perfused placentae. p < 0.05 is considered statistically significant (* and # denote differences between maternal and fetal concentrations in control and DEP perfusions, respectively) as analyzed by one-way ANOVA with Tukey's multiple comparison correction. Abbreviations: ANOVA: analysis of variance; DEP: diesel exhaust particle; FM: fetal-[image: ]maternal; SD: standard deviation. 
[bookmark: _1ci93xb]Figure S3. DEP absorbance to the perfusion system components. The graph shows the carbon particle concentration in the perfusion medium over time when added to the maternal compartment of the ex vivo perfusion device (without placental tissue). 0.45 µg/mL DEPs were initially applied. Data are shown as the mean (SD) of three technical replicates. Abbreviation: DEP: diesel exhaust particle; SD: standard deviation.
[image: ]
Figure S4. Localization of carbon particles in placental villous tissue. Images of placental tissue sections after 6 h of perfusion with empty PM. Trophoblast cells are stained with anti-cytokeratin (AE1/AE3, orange) (A), placental macrophages with anti-CD68 (blue) (B) and endothelial cells with anti-CD31 (green) (C). Syto 61 Red (red) was used as a nuclear counterstain (A-C). The carbon particles are imaged under femtosecond pulsed illumination (white; arrowheads and arrows indicate carbon particles colocalized or not with the stained cell type, respectively). Presented images are representative of all investigated samples. Scale bars: 100 µm. Abbreviation: PM: perfusion medium. 
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*The molecular weight reported here is only an estimate, calculated using an empirical mass vs. size calibration curve.
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