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Instructions

Please limit the report to max 3-5 pages, including tables and figures.
The report should be sent as pdf document and include the subheadings listed below. Please make
sure to address any comments made by the reviewers (if applicable).

Is the information provided in the report confidential and should not be made available on the
ACTRIS website?

X No, the information can be made public.

[] Yes, the information should not be made public and access should be restricted
to the TNA Team, the ATMO-ACCESS access providers, the reviewers concerned
and the ATMO-ACCESS Strategic TNA Board.
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1. Short executive summary (can be made available to reviewers and EU experts)

Primary Biological Aerosol Particles (PBAP) are a diverse and complex classification of aerosol, accounting for
>25% of global organic aerosol emissions and >10% of supermicron number concentrations. Certain PBAP
are active ice-nuclei, thus impact climate via the hydrological cycle and this process may form a feedback
loop. Many PBAP are pathogenic in nature, impacting agricultural, animal and human health via direct and
indirect processes resulting in personal and economic harm.

There is an increasing need to detect and classify PBAP at high time resolution to understand their impacts.
Real-time UV-LIF bioaerosol spectrometers can offer the necessary time resolution to investigate these
impacts, however, the generation of realistic training datasets to create robust machine learning
classification schemes is a current identified barrier to reliably deploying such spectrometers to elucidate
PBAP impacts, mechanisms and effects. The ChAMBRe facility is ideally placed to generate such realistic
training samples, with successful pilot studies having been performed with low resolution UV-LIF
instrumentation. The resultant PBAP training datasets can be exploited to produce improved classification
schemes, ultimately improving our understanding of PBAP impacts and effects.

2. User group

Complete the table with details of the user group members who actually accessed the Facility. Duplicate
the table below for each member of the user group.

Information on the User group members

Member # 1
First and last name lan Crawford
Gender [ JFemale [X] Male [ ] Prefer not to say
Nationality
Profile Undergraduate
Postgraduate

Expert scientist
Engineer, Technician

Other

ENV-ATMO - Earth and environmental sciences/Atmospheric
domain

Field of activity

ENV-HYDRO - Earth and environmental sciences/Hydrosphere
domain

ENV-LITHO - Earth and environmental sciences/Lithosphere
ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere
PHY - Physics astronomy, astrophysics and mathematics

CHEM - Chemistry and material sciences

N 1 = Y 0 =< O I O

BIO-MED - Biological, medical sciences and biotechnology
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ENG-TECH - Engineering and technology

EGY - Energy

ART - Humanities and arts

ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

OXO0 OO

No

University of Manchester, Centre for Atmospheric Science,

Institution name (employer) Faculty of Science & Engineering

|:| Public research (including international research organizations and
private research organization controlled by a public authority)

University and higher education

Institution legal status Public authority

(employer) ) )
Small Medium Enterprise (SME)

Other industrial and/or profit private organization

I I IR ¢

Other

The University of Manchester, Dept.
Address (employer) of Earth & Environmental Science, Country UK
Oxford Road, Manchester, M13 9PL

Email address i.crawford@manchester.ac.uk

Access start date 24/10/2022 Access end date | 04/11/2022

3. Scientific objectives

The objectives of the access were:

1) Collect high quality, atmospherically relevant and realistic training samples of key bacterial and fungal
pathogenic species using a suite of cutting edge UV-LIF spectrometers.

2) Use the collected training sample data to develop field deployable machine learning bioaerosol
classification frameworks.

3) Appraise the capability of the instruments under test to distinguish between broad classes of bioaerosol.
Investigate granularity required to differentiate between species within a broad class.

4) Create community database of spectral and morphological characteristics of key bioaerosol species.

5) Identify areas of weakness in measurement capability to provide a framework for future developments.

4. Reasons for choosing the Facility/ies

ChAMBRe is a world leading bioaerosol simulation chamber, capable of aerosolizing a range of candidate
bioaerosols to meet research objectives. Very few facilities are capable of handling ACDP hazard class 2
bioaerosols with the ease required to perform the comprehensive programme of work necessary to build
real-world relevant training datasets and classifiers.
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5. Activities during the TNA (research, training, events, ...)
The key TNA activity was laboratory research at the ChAMBRe facility.

6. Method and set-up of research

The Key species sampled were identified ahead of the TNA and procured and cultivated by a team of experts.
Experimental method:

Spectrometers under test were connected to the ChAMBRe test chamber and their responses verified with
standard calibration particles (fluorescent PSLs).

Test species were appropriately aerosolized (e.g., SLAG nebulizer for bacteria, dry dispersal for dry fungal
spores) into the ChAMBRe test chamber for subsequent sampling with the spectrometers.

Chamber was pumped down to 10 mbar between experiments to purge the test aerosol. The chamber was
then subsequently replenished with clean, filtered air, minimizing contamination between samples. At the
end of each day, the chamber was irradiated with a powerful UV light source (~150W, 220nm) and then
exposed to ~1000ppb of ozone to sterilize the chamber.

Data analysis was performed at key staged through the experiments to inform the direction of the
programme. E.g., it was found in the first week that wet nebulizing fungal spores was unsuitable as this
guenched their autofluorescence for reasons which were not immediately clear —this then allowed the team
to investigate dry dispersal methods.

Further exploratory pilot experiments were performed to investigate bacterial aggregation on dust
surrogates and the effects of UV and ozone exposure on penicillium spores was also investigated.
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Figure 1. Example MBS size dependent spectral data for dry dispersed penicillium spores.

7. Preliminary project results and conclusions

The characterization experiments have yielded useful training datasets to improve real-time bioaerosol
classification (example data in Fig. 1). There is a clear size dependance on the impact of UV on the penicillium,
whereby the autofluorescent spectra and intensity of the spore sized particles is relatively unchanged after
several hours of exposure to the high powered UV lamp, however the larger aerosol rapidly exhibited
reduced intensity (Fig. 2). We speculate that the larger aerosol is comprised of non-spore fungal material
(e.g., phialide & metula) which may be less UV resistant than the spores.

8. Outcomes and future studies

The generated training data will be used in numerous bioaerosol classifier schemes, which will be applied to
historic datasets and future studies. Potential follow up work to this TNA could further investigate bacterial
dust aggrege detections, as this is likely to be a significant vector for seasonal aeroallergens which may impact
regional air quality and may also impact cloud-aerosol interactions.

9. Plans for publications

(in peer-reviewed journals, conference proceedings, etc. acknowledging the support by ATMO-ACCESS).
Details, including the DOI, need to be provided as soon as available.
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While no direct primary publication of this work is planned, the method and classifiers generated by the TNA
training datasets will be pivotal in producing high quality analysis for several ambient measurement
experikents, and this will be documented and acknowledged in resultant publications.
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Figure 2. Time series of MBS channel 3 intensity for different size ranges for Penicillium spores exposed to a 150W UV lamp.
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