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Background:

e Air pollution is the greatest environmental human health risk.

¢ Reality differs from the theory and from the lab.

e Increasing complexity of mixtures -> in-vitro toxicity assessment. State of the art:
exposure of cell cultures and models at air-liquid interface (ALI) analogous to i.e,
human lung surface.

e 1996 — first PEMS - portable emissions monitoring system — to measure real-world
(real driving) emissions — now expanding the range of uses and pollutants.

e In this work, trying to overcome the distance between the source and the
toxicological laboratory.
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* Two “sample” and two “control”
boxes placed in an incubator

* Sample (polluted indoor or outdoor air, diluted exhaust/effluent, ...) and control
(pure air) heated to 37 C, humidified by Nafion membrane humidifiers (deionized
water applied directly to the membrane) to > 85% RH, CO, increased to 5%,
symmetrically distributed in each exposure box to 8 inserts at 25 cm3/min/insert.

* Particles and gases deposit by diffusion.

* Incubator is treated like a sampler, sealed exposure boxes are brought in and out
for exposures 1-4 hr/day. 1-5 days
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Diluted engine exhaust sampled during on-road tests while mounted on a heavy-duty

truck and during laboratory tests. cultures & TEM imaging & counting.

Deposition efficiency approx. 4-5% for polydisperse silver particles with 10-12
nm and 30 nm geometric mean diameter.

On-road truck exhaust study
Exhaust from two Euro 6 trucks with different
age and mileage, diluted by porous tube diluter,
was sampled during operation on diesel fuel and
renewable diesel in the winter in Finland during
trips of several hours of duration.

Implications:

- Mobile toxicological lab setup can be brought in a van to the testing site.

- Sealed exposure boxes are prepared and handled in the mobile laboratory
and placed into the portable incubator for exposure.

- The portable incubator can be used in a vehicle (car, truck, ship, aircraft) or in
a laboratory in a manner similar to a gas or particle analyzer.

- This setup expands the possibilities for toxicity studies by exposure of cell
cultures at air-liquid interface by making ALl exposure feasible in field
conditions, away from the standard laboratory.

The incubator was along - The toxicological work has not been made simpler or easier, it remains

with a range of online complex, time-consuming and expensive; this is the next challenge.
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