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Completing Month 12
Entering the 12th month of the GIDPROvis project, members of
the consortium met in person while all prior meetings including
the Kick-Off meetings were held virtually due to complications in
travel from the COVID—19 pandemic. Discovery and achievement
have occurred in all areas of the project and achievements in the
Human aspects augmented molecular reality are featured in this
issue. For additional details, write the project director Paula Vanninen (paula.vanninen@helsinki.fi) or scientific director Gary
Eiceman (gary.eiceman@helsinki.fi) or visit our website
(www.gidprovis.eu).

“Progress is made by trial and failure; the failures are
generally a hundred times more numerous than the
The first consortium gathering in person, the 1st successes ; yet they are usually left unchronicled.”
Annual Meeting in Science, is featured in this Bul- William Ramsay, 1852 to 1916
letin. The quote from Browing (at right, in italics)
“Ah, but a man's reach should exceed his grasp, or
was highlighted in a Year 1 wrap-up presentation
what's a heaven for? “ Robert Browning in the poem
to emphasise that our efforts to pioneer new tech“Andrea del Sarto”, in Men and Women, 1855.
nologies based on discoveries and engineering
of principles in ion molecule reaction chemistry were anticipated to stretch consortium members in their imaginations and capabilities. Our reach should be designed to exceed our grasp, which we aim to increase.

Fig. 1: The consortium members present in Hannover Germany. Missing from this photograph are Dario Ruiz Lopez and Aquiles Remón from ATOS and Milt Statheropoulos from The National Technical
University of Athens. Members of the Scientific Advisory Board (see page 5) attended the meeting virtually.
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Achievements of GIDPROvis
Annual Meeting on Science 2021 in Hannover Germany
Our consortium met in Hannover, Germany from August 30 to September 3, 2021. Achievements and plans
for year 2 were reviewed by work packages through presentations by work package leaders and with discussion within the consortium. These presentations included, with presenter:
WP1. Gas Ion Distillation, Elie Lattouf
WP2. Sequential Ion Processing (for molecular identification), Daniel Claassen
WP3. Human Response, Sari Yli-Kauhaluoma
WP4. Data Hub (vis), Aquiles Remón
WP5. GIDPROvis (test facility and test arena): HJ Jost
WP6. Management: Paula Vanninen
The gathering began with welcome by Stefan Zimmermann (LUH) followed by an introduction of the Scientific Advisory Board members.
Concentrated attention was given to Exploitation including dissemination, commercialization, intellectual
property rights (Andreas Walte, AIR) and to continuous reporting within an EU project (Paula Vanninen,
UH). A tour of the host laboratories at LUH was organized for the entire consortium and occurred on Tuesday evening after a day of presentations and discussions.
Since GIDPROvis is a project of the EU Programme for Future and Emerging Technologies, a special feature
of this week was an Annual Science Workshop, Frontiers in Analytical Chemistry, with formal presentations
and a poster session. The poster session was organized as a hybrid event allowing for SAB and consortium
members participating online to follow the discussions. Members of the SAB presenting included:
Professor Ari Pouttu: Wireless connectivity, namely 5G/6G and their role in
vertical businesses, including health
Professor Paul Thomas: Ion mobility for infection detection — A Covid 19 breath test
Dr. Brett Marsh*: Focus under pressure: methods for ion manipulation in ambient conditions
*Representing Prof. Graham Cooks, Purdue University
On the last day of the meeting, work package leaders presented short overviews of achievements and barriers
for SAB members and received from them immediate feedback and recommendations . This session included all aspects of the project, from technical examination and advise to commercial opportunities.
The meeting was ably organized by Anne Zygmanowski and
Daniel Claassen with help from André Ahrens at the Courtyard
by Marriott Hannover Maschsee. Our next annual meeting is
scheduled for Athens in September 2022.

Fig. 2: A poster session was part of the Frontiers in Analytical Chemistry -Workshop and was a time of
active exchange of findings, interpretations, and future plans. In the left frame, Oliver Hect (AIRSENSE)
(see Bulletin No. 1) presents his findings on studies with ion mobility spectrometry to capture GID
phenomena. In the right frame, Anne Zygmanowski (LUH) presents her ongoing work on the SIPRO
technology (see Bulletin No. 3).
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Science and Technology Advancements
Detector Studies in the Test Facility (Helsinki) initiated—WP5 Milestone
In Work Package 5, the final stage of the GIDPROvis programme, the technologies developed for molecular augmented reality will be applied in test arenas to assess performance of GID, SIPRO, visualisation through the Data Hub, and the human-machine interface. This work package is led by HJ Jost from
KARSA and consists of two separate tasks:

tests and evaluation of response and performance of GID-SIPRO instruments on-site at VERIFIN
where a broad range of chemicals can be handled (and delivered to the instruments) including the safe
handling of hazardous substances; and


tests and evaluation of response of the entire GIDPROvis concept in an outdoor venue where plumes
of significant size and duration can be released. In this, the whole of technology integration including
the Data Hub and the technology/software for visualization can be demonstrated, observed, and critically appraised. Well in advance of our schedule, the test arena has been identified and accepted after an
on-site visit in July 2021. For more information, see Bulletin #3.


In both the laboratory studies and the test arena measurements, a key requirement is to generate and
deliver vapours of volatile organic compounds reliability, with stability, and with traceability to a referree method for quantitative determinations of neutral vapour concentrations. In laboratory studies, the
consortium has selected permeation tube technology to generate vapour samples (see Fig. 3, below). First tubes were built in Helsinki in early August by members from UH and KARSA. Studies on
quantitative behaviour of vapour generators with permeation tubes will be made in October 2021.

Fig. 3: Osmo Anttalainen in the Helsinki GID-laboratory (left frame) holding an acetone permeation
tube built in UH laboratories. Permeation technology is a well-established method to generate long
lasting stable trace concentrations of volatile organic compounds in air at ambient pressure. Desired
concentration is diluted from base concentration which is generated in fixed temperature and constant flushing flow. The determination of base concentration is based on gravimetric assays (right
frame) of the permeation tube at intervals throughout the period of studies. Not shown: Elie Lattouf,
Matti Kuula (UH) and Jyri Mikkilä (KARSA) who participated in technology selection and preparation.

Project Deliverables
Three new deliverables from GIDPROvis have been submitted according to our project agreement
and proposal.
D3.1 Comprehension of chemical hazard and risk
D4.1 Integrated Data Hub
D6.16 Dissemination and Exploitation Plan
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Science and Technology Advancements
The human element of GIDPROvis: Work Package 3.
In the broad vision of GIDPROvis, humans will have access to the molecular world in airborne vapours
whether near, inside a room or public space or far, perhaps a neighborhood of a city or an urban region.
In principle, the technologies and engineering of GIDPROvis will provide a live comprehensive inventory
of substances in air where findings from multiple locations are kept in a Data Hub are available in an individual through visualization technologies whether augmented reality goggles or a smart phone screen.
When realized, the vision of GIDPROvis will provide humans unprecedented access to the molecular
world around them although the capacity to utilize this information and the human reaction to such
knowledge, beyond the world of specialists in chemistry, is largely unexplored. That is, how will human
understand and react to the massive information on chemical composition of their world. Efforts in work
pack 3 initiates exploration of human reactions to chemical knowledge with non-specialists and specialists who are involved in public safety and security. As a consequence, Human Reactions are an integral
part of the technology innovations of gas ion distillation and sequential ion processing.
In year 1, WP3 has focused on gaining understanding of non-specialist comprehension of chemical hazard and risk information. For that purpose, interviews were conducted in Finland, Germany and Greece
containing three different parts; 1) comprehension of GHS health hazard pictograms; 2) potential health
risks related to chemicals (chlorine, acetone, toluene, ammonia); 3) chemical hazard and risk communications targeted to non-specialists. The number of interviews and statistics are shown here:

Findings
The results reveal that all GHS health hazard pictograms are not familiar to non-specialists. Some symbols are even confusing or difficult to interpret. Additionally, non-specialists have subjective ideas and
understandings of different chemicals and potential health risks related to them. Moreover, people do
not have enough information about the existing warning apps. In brief, non-specialists want simple instructions with the focus on what to do in cases of chemical risk and hazard. Next, WP3 will focus on
perspectives of specialists; how they view non-specialist behavior and communicate with other specialists in situations of chemical hazard. The results reveal that non-specialists have a wide range of misunderstandings on the meaning of GHS symbols and it is not easy for them to assess the chemical hazards
or risks. People also do not have enough information about the existing warning apps (112 in Finland /
NINA in Ger m any).
Significance
The findings in WP3 today have significance both descriptive and prescriptive and mostly show the
challenge to communication of the chemical composition within molecular augmented reality. Innovation and creativity in the human-machine interface will be needed in the fusion of Data Hub and user,
whether specialist or non-specialist.

Fig. 4: Examples of the international Globally Harmonized System of Classification and Labelling of
Chemicals (GHS) labels. These are intended to address the classification of chemicals by types of hazard and thus rapidly communicate properties of chemicals. The GHS symbols were used in WP3 interviews to assess human response to chemcials or information about chemicals.
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Consortium Member Feature
University of Helsinki (VERFIN)
www.helsinki.fi/verifin

The University of Helsinki (UH), Finland’s largest and oldest academic institution, was founded originally in 1640 in Turku and relocated to Helsinki in 1829 after the Great Fire of Turku. It is a community
of ~40,000 students and researchers. UH accommodates 11 faculties, several independent researchoriented institutes, multidisciplinary research networks and campus units, as well as units attending to
duties of a national authority (VERIFIN). The GIDPROvis project is located at VERIFIN (the Finnish
Institute for Verification of the Chemical Weapons Convention) based in the Department of Chemistry
on the Kumpula Campus, 4 km from the city centre. The Institute was established in 1994 with a main
task to develop improved methods of verification of chemical weapons and it is one of the 24 laboratories designated worldwide by the Organization for the Prohibition of Chemical Weapons (OPCW) to
perform chemical weapons verification analyses. VERIFIN performs research and develops advanced
solutions on sample preparation and synthesis of reference chemicals utilizing various analytical methods. VERIFIN is an accredited testing laboratory (T073) by the Finnish Accreditation Service (FINAS)
since 1996 with a flexible scope to analyze both environmental and biomedical samples.
GIDPROvis Personnel at the University of Helsinki

Fig 5. Top Row (l-r): Paula Vanninen, Elie Lattouf, Sari Yli-Kauhaluoma, Osmo Anttalainen and
Bottom Row (l-r): Hanna Hakulinen, Gary Eiceman, Tapio Kotiaho, Matti Kuula
Briefs: Paula is the Director of VERIFIN and Project Director for GIDPROvis; Elie is a postdoctoral fellow
and leader for Work Package 1; Sari is leader for Work Package 3; Osmo is completing his PhD with
GIDPROvis; Hanna is the Research Director of VERIFIN and assistant project coordinator for GIDPROvis; Gary is Scientific Director; Tapio is a friend of the project and thesis advisor of Osmo; Matti is responsible for the GIDPROvis database in Work Package 4 and the test facility studies in Work Package 5.

Fig 6. IMS-system in the GID-lab at VERIFIN.

Fig 7. UH Team during Dissemination and
Exploitation workshop in Hannover
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SCIENTIFIC ADVISORY BOARD NEWS
The Scientific Advisory Board (SAB) was featured in our Annual Meeting on Science (see page 2) with invited lectures and time for feedback to individual work package leaders, the scientific advisor, and the
project advisor. During this year shaken by the COVID-19 pandemia, challenges in communication have
been demanding of time and effort, and the project as a whole and particular work packages have not received benefit directly from the SAB members. Similarly, the SAB members have not been regurarly informed on project achievements and challenges. Year 2 of the project plans to change this and interaction
between consortum members, especially work package leaders, and SAB members constitutes a unique
opportunity. Our SAB is comprised of distinguished leaders in their respective fields and we are privileged to have them willing to join in advising and guiding us oduring the course of the GIDPROvis project.

Professor Paul Thomas

Professor Ari Pouttu

Professor Graham Cooks

Professor Mika Pantzar

Professor Ilona Riipinen

Representative publications from the SAB:
Prof. Thomas
Peltrini, et al., Volatile organic compounds in a headspace sampling system and asthmatics sputum samples, J. Breath Res. 2021 15 027102, https://doi.org/10.1088/1752-7163/abcd2a
Prof. Pouttu
Badmus, et al., "Identifying Requirements Affecting Latency in a Softwarized Network for Future 5G and
Beyond," 2020 2nd 6G Wireless Summit (6G SUMMIT), 2020, pp. 1-6, https://
doi:10.1109/6GSUMMIT49458.2020.9083785
Prof. Riipinen
Yan, et al, Size-dependent influence of NOx on the growth rates of organic aerosol particles, Science Advances 2020 • Vol 6, Issue 22, eaay4945, DOI: 10.1126/sciadv.aay4945
Prof. Pantzar
Lammi, The data economy: How technological change has altered the role of the citizen-consumer,
Technology in Society 2019, 59, 101157
Prof. Cooks
Li, et al., Reaction acceleration at air-solution interfaces: Anisotropic rate constants for Katritzky transamination, J. Mass Spectrometry 2021,56, 4, e4585 https://doi.org/10.1002/jms.4585
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