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Background

The state-of-the-art for personal sampling devices for
aerosol particles is constrained by issues of personal
sampler cost and complexity of operation.

There is a need to develop effective and easy-to-use
sampling device (with acceptable sampling and
analytical protocols), which would adequately
represent environmental factors and the workplace
specifics of health care settings.
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Purpose

The overall goal of the project is to develop a reliable and
effective personal air sampling device that includes analytical
as well as sampling protocol, especially relevant for the health
care industry:

- Pilot study (to ensure that SEM stubs have a capacity to retain aerosol
particles and can be used as PAS; SEM can be utilized as an analytical
instrument for aerosol particle research)

» Analytical procedures - PRP funding (2017/2018)

— Engineering approach — sampling device (casing, particle retention
efficiency, ease of use) — funding application (RO3 NIOSH)

— Sampling protocol development (efficiency comparison to

conventional sampling devices; criteria for particle quantification)—
funding application (R21 NIOSH) l(t_['
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Hypothesis: SEM, PAS and experimental setup provides adequate data to
develop analytical procedures for aerosol (NaCl) particles quantification.

Specific aim 1: To assess the behavior of saline aerosol particles used by
Health Care Workers (HCW) at various exposure times, humidity and the
distance to the emission source.

Criteria for particle quantification: 1) Sampling time (up to the 8 hour
shift and 1 week for extreme case scenario) and 2) Particle count on the
SEM stub (> 100 particles in a selected area).

Relevance and importance to HCW: Nanoparticles can be retained and
analyzed by the SEM, which is challenging using conventional approaches;
ease of operations in terms of the device size and other properties as well
as virtually non required training.
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Experimental setup

Figure 1. Scanning Electron Microscope

Figure 3. The initial particle sizes, shapes and distribution prior experiments a) 10cm and b) 100cm from

the source at 47% humidity; c) 10cm and d) 100cm from the source at 80% humidity
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Experimental setup

Aerosol: 0.1 M Nacl (saline) solution

Humidity 47 % and 80%
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Results

¢ Particles: cylinders, cones, rectangular prisms and
spheres and were single or aggregated.

«* There were from 150 to 4500 particles on average
in each micrograph that diffused onto the surface
of a sticky carbon tape.
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Results

s SEM for passive samplers are still in their infancy,
and relatively little is known about the measurement
precision considering spatial distribution of particles.

+» The initial saline particles appeared as cubes with
well-defined edges at 47% humidity.

“* There was no significant difference in particle shape
and sizes with distances from the source, however,
particles were more aggregated, when the humidity
was 80%.
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source and 47% humidity.

the source and 47% humidity.

Figure 4. Representative micrographs of experiments conducted at 10 cm from the
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Results

Figure 5. Representative micrographs of experiments conducted at 100 cm from
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Results

Figure 6. Representative micrographs of experiments conducted at 10 cm from the
source and 80% humidity. )
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Figure 7. Representative micrographs of experiments conducted at 100 cm from

the source and 80% humidity
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Results
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Figure 8. Feret diameters (FD) for all the experimental conditions (pixels).
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Results

Increased humidity from 47% to 80% resulted in
smaller aerosolized saline particles.

This is an issue in protecting the home health
care workers, since the usual respiratory
protective of disposable masks can be
ineffective in retaining particles of small size.
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Conclusions

1) Data and insights gained could be further expanded to
improve estimates of exposure to particles within a hospital
and/or home healthcare setting with heterogeneous
compositions of aerosolized particles, particularly in
exposure-health outcome studies.

2) Sticky carbon and SEM analytical approach along with
ImageJ software guaranteed the accuracy of the
measurements.

3) However, speedy calculations and faster acquisition of
results from more samples could be improved using
automated SEM analysis. 1(1]_"
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Conclusions

4) Limitations: results were limited to one week in one season
and may not represent particle concentrations more generally.

5) No federal reference method (FRM) samples were available
in this study for validation of passive sampler results.
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