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Hard Work and Successes
The past months have been busy and exciting within the consortium. The first publication from the project has been accepted
and the first interviews with non-specialists completed. This Bulletin will describe these achievements and again feature one of
our consortium members.
Additional information about the project can be found from
www.GIDPROvis.eu or directly contacting our project director
Paula Vanninen (paula.vanninen@helsinki.fi) or scientific director Gary Eiceman (gary.eiceman@helsinki.fi).

Chemistry Frontiers
The GIDPROvis consortium has been planning to meet
for presentations of scientific and technical achievements on 30 Aug to 2 Sept in Hannover Germany.
This is the first of several annual meetings to celebrate
discovery in this project and has a formal programme
and agenda. Guest speakers from the Scientific Advisory Board will present from their research endeavours. In addition, the meeting will include student
guests to broaden participation as an impact from the
Project. Finally, some time will be given toward the
end of the meeting for a brief progress and planning
session.

There were hopes this could be a first in-person gathering for the consortium although events in Germany
are trending toward a virtual meeting. Details and
agenda to follow in the next months.

“Science of today is the technology of tomorrow.”
Edward Teller

“I have not failed. I have successfully
discovered 10 000 things that won’t work. “
Thomas Edison

H.J. Jost
Karsa Oy

Jyri Mikkilä
Karsa Oy

Fig. 1: Karsa Oy, located in the Chemicum building of the Kumpula Campus of UH is featured
on page 5. CEO, Dr. HJ Jost and Jyri Mikkilä are actively involved in the GIDPROvis project.
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Achievements of GIDPROvis
Comprehension of Chemical Hazards and Risks - A Milestone
Work package 3: Human perspective
The work package 3 of GIDPROvis project investigates human reactions to the flow of chemical information of surroundings. The aim is to establish guidelines to present such information in a meaningful
way with appropriate interpretation to different end user groups (non-specialists and specialists).
The first task in this work package focused on gaining understanding of non-specialist comprehension
of chemical hazard and risk information. For this purpose, Sari Yli-Kauhaluoma (University Researcher at VERIFIN) and Anne Zygmanowski (Research Engineer at Leibniz Universität Hannover) organized in total 14 focus group interviews online with 19 participants in Finland and 11 participants in
Germany.
Each focus group interview contained three different parts. First, the comprehension of the content of
GHS health hazard pictograms was tested. Furthermore, the health risks and safety instructions conveyed by such pictograms was discussed. In the second part, four different chemicals (chlorine, acetone, toluene, and ammonia) and the potential health risks related to these chemicals were discussed. In
the third part of the interview the focus was on chemical hazard and risk communications targeted to
non-specialists.

Additionally, the VERIFIN team (Osmo Anttalainen, Hanna Hakulinen, Matti Kuula and Sari YliKauhaluoma) collaborated with University Lecturer Johannes Pernaa and organized similar interviews
with students in the course “Chemical concepts and phenomena in teaching” in the Chemistry Department of the University of Helsinki. The 21 interviewees were second and third-year students in the
Bachelor’s program, where students learn to become science teachers in high schools.
All interviews were recorded and the audio files are stored in the project repository with limited access.

Fig. 2: Chemical Hazard Pictograms

Project Deliverables
Three deliverables from GIDPROvis have been submitted altogether according to our project agreement and proposal including most recently the Data Management Plan
D6.1 Project logo and website
D6.2 Report of Kick-off meetings
D6.15 Data Management Plan. delivered end of March
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Science and Technology Advancements
Second Quarter Achievements in GID and SIPRO
The first publication from the GIDPROvis project is accepted! Ion Density of Positive and Negative Ions at Ambient Pressure in Air
at 12 to 136 mm from 4.9 kV Soft X-ray source by Osm o Anttalainen et al. will be published in Review of Scientific Instruments and
the full article will be available through the project website
(www.GIDPROvis.eu).
Article Abstract

Osmo Anttalainen

The abundance of ions is an essential parameter for ion mobility and mass spectrometry instrument design and for the control or optimization of chemical reactions with reactant ions. This information advances also the study of atmospheric pressure ion kinetics under continuous ionization, which has a role in
developing trace level chemical analyzers. In this study an ionization chamber is described to measure
abundance of ions produced by a 4.9 keV, model L12535, soft x-ray source from Hamamatsu Corporation.
Ions of positive and negative polarity were measured independently in 8 mm x 30 mm cross section at
distances of 12 to 136 mm at ambient air from an uncollimated beam. Ions were collected using electric
fields and 16 sets of plates. Ion current decreased exponentially with distance from the source and the calculated ion concentration varied between 1E8 ions/cm3 to 3.8 E5 ions/cm3 on plates. A 2D-COMSOL model including losses by recombination and diffusion was favorably matched to changes in ion current intensity in the ionization chamber. Although the ionization chamber was built to characterize a commercial ion source, the design may be considered generally applicable to other x-ray sources.
Significance
The formation of ions is a first and essential step in gas ion distillation (GID) and is necessary to ionise
volatile organic compounds. After a selection process, the soft x-ray source of Hamamatsu was chosen for
this project and a thorough description of the ionization characteristics was necessary for further development of GID technology. This manuscript establishes the understandings and performance metrics for
continued discovery and technology advancement in GIDPROvis.

Fig. 3: An apparatus to measure abundance of ions
as function of distance from x-ray source. X-ray
source is in the right and the measurement chamber
is between two printed circuit boards. Surface
mounted transimpedance amplifiers connected to
measurement plates are visible in the middle.
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Fig. 4: Abundance of positive and negative
ions as current measured as a function of
distance from x-ray source measured with
various depletion fields.

Science and Technology Advancements
Second Quarter Achievements in GID and SIPRO
Models for the kinetics of gas phase ion-molecule reactions in air at ambient pressure are vital for establishing a engineering foundation for a GID device and knowledge of the influences of chemical reaction
parameters is foundational to the project. This has been the purview of Dr. Elie Lattouf, postdoctoral researcher in the GIDPROvis project. Elie has constructed computational models which permit in-silico experiments to describe reaction time scales, influences of vapour concentrations, and impacts from compounds with different reactivities in atmospheric pressure chemical ionization.
Computational modeling for reaction kinetics was performed using Matlab to solve chemical rate equations and using OriginLab to plot findings and to analyse graphics. Results of modeling quantitatively support the underlying concepts of GID and provided values of
parameters and ranges of time scales and vapour concentrations over which GID experiments can be designed. Some key
discoveries include: 1) the product of k1 x [M], where k1 is the
reaction rate constant and [M] the vapour abundance, has a
subtle quantitative role in GID, 2) proton bound dimer M2H+
(H2O)z can be forced to protonated monomer MH+(H2O)x by
”flooding” an ion source with hydrated protons [H+(H2O)x]; in
doing so, the performance of SIPRO in fragmenting gas ions is
enhanced since protonated monomers are highly suitable for
fragmentation in strong electric fields.
Fig. 5: Plots of ion density for protonated monomer of volatile organic compounds with differing reactivity or ionization properties (the basis for GID). The differences are shown in magnitude of rate constants (inset) and illustrate preferential formation of ions by reactivity.
Achievments in SIPRO
From the Leibniz University of Hanover, Prof. Dr.-Ing. Stefan Zimmermann, Anne Zygmanowski and
Daniel Claassen are involved in the GIDPROvis project. They are mainly responsible for the development of the sequential ion processing (SIPRO) technology and the combination of the project’s key technologies: Gas ion distillation, gas chromatography, mass spectrometry, and ion mobility spectrometry.
For the sequential ion processing, a multistage ion mobility spectrometer (See Fig. 6) is being developed
as part of the project. In this SIPRO-stage, ions are separated both on the basis of their mobilities at low
electric field strengths (figure, first and second drift region) and on the basis of their differential mobilities at high electric field strengths (see
Fig. 6, high field region). In addition to
the separation based on differential mobility, the high field region provides the
possibility for collision-induced dissociations and thus fragmentation of ions.
The ion gate additionally enables a selective investigation of individual ion species
in the high field region. In the course of
GIDPROvis the ion source and the reaction region (see Fig. 6) will be replaced by
the GID-technology.
Fig. 6: Schematic picture of the SIPRO structure as a stand-alone technology.
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Consortium Member Feature
Karsa Oy was founded in 2016 by a team of sampling and detection experts from the University of Helsinki, international industry partners and venture capital. The spin-off company is located at the Kumpula
Campus just a few kilometers from the center in Helsinki. In 2020 Karsa Oy (Deutschland) has been
launched in Düsseldorf, Germany. Karsa is developing chemical threat detection equipment with high
sensitivity and specificity to provide dramatically increased detection capabilities and innovative concepts
of operation.
Dr. HJ Jost, CEO, received his Ph.D. from the University of Berne in Switzerland in applied physics. He
then moved to California and worked as an atmospheric scientist on various NASA field campaigns all
over the world. In 2006 he joined Novawave Technologies, a Silicon Valley start-up. After the acquisition by Thermo Fischer Scientific in 2010, he moved back to Europe, where he took a product management role with global responsibilities before co-founding Karsa. Jyri Mikkilä, Director of Engineering,
has 16 years of experience in aerosol sampling and CIMS technology research and development in University of Helsinki as well as CTO of Airmodus, an aerosol detection company, and co-founded Karsa.
Dr. Jost and Mr. Mikkilä are initially the main participants in the GIDPROvis project.
TARKKA TOF
This detector is designed to simplify the workflow and
enable innovative and comprehensive research of for
example explosives vapours, such as: RDX, TNT, TATP,
HMX, HMTD, Tetryl, EGDN and others.
Tarkka CI API-TOF MS is at the cutting edge of detection technologies. The same technology has already enabled innovation for dozens of researchers in various
fields around the world. Coming from the world’s leading community of atmospheric researchers and engineers, Karsa relies on decades of experience and
knowledge in mass spectrometry and experimental
physics.
MION

TARKKA TOF

Multi-Scheme Chemical Ionization Inlet
The chemical ionization inlet (The Multi-scheme chemical
IONization inlet, MION) is capable of fast switching between multiple reagent ion schemes. The proprietary
technology was developed at Karsa and is the only commercially available APCI system capable of rapidly switching reagent chemistry by only injecting reagent ions (and
not reagent gas) into the sample air. This assures that the
sample is not affected by the presence of un-charged reagent.

The ion source in its standard configuration allows switching between two reagents within a second
timescale, and it offers a mode to monitor ambient ions. It integrates well with API-TOF but can be
coupled to most commercially available mass spectrometers with API interface.
Scenthound
Screening air cargo for explosives threats made easy. Collect air from gaps in cargo using the hand-held
sampler. Insert the filters into the analyser for fully automated analysis. It can be used for detecting
illicit drugs and other chemical threats.
Karsa offers user-oriented solutions and targeted approach with high level technical support to
challenges in threat detection. Read more about Karsa on their website: www.karsa.fi.
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