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Foreword

The year 2020 will be remembered as
the start of the Covid-19 pandemic. It re-
flected strongly to the operations of VER-
IFIN by restricting the work performed in
the laboratory and shifting the staff to
work remotely as much as possible. Re-
mote working affected the personnel dif-
ferently, some loved working from home
and some disliked it. However, VERIFIN
adjusted and many new ways to work
were developed. Remote Team- and Zoom
meetings and face masks became a part of
the daily life and new procedures to pro-
vide remote training for chemists in vari-
ous countries were developed and suc-
cessfully carried out. For me, it has been a
great pleasure to see new ways of thinking
arise and modes of operation be devel-
oped based on the needs that this excep-
tional situation has brought up. One good
example was the Training Course on Na-
tional Authority and Chemical Databases,
which was organized remotely for 13 dif-
ferent time zones and countries from Asia
to Central America. The trainees received
new teaching material with homework
daily, and those materials were discussed
the following day. This allowed the partic-
ipants from multiple time zones to suc-
cessfully participate in the training.

Until the end of 2020, VERIFIN has
trained 1619 trainees from 140 countries.
The training has been mainly funded by
the Ministry for Foreign Affairs of Finland
and the Organization for Prohibition of
Chemical Weapons Convention (the
OPCW). The aim of all training activities
is to improve capacity of the laboratories,
their technical capability, and under-
standing of basic chemistry of the chemi-
cal warfare agents (CWAs). The ability to
perform verification analysis of Sched-
uled Chemicals of the Chemical Weapons
Convention (CWC), as well as other haz-
ardous chemicals is regrettably im-
portant. As seen in the light of the recent
events - namely the poisoning attacks in
Malaysia, United Kingdom, and Russia,

knowledgeable personnel and high-qual-
ity analytical instrumentation in the la-
boratories is essential. The capacity build-
ing of selected laboratories does not only
help them in verification of the use of
CWAs, but also in other fields of analytical
chemistry related to food and environ-
mental safety, thereby enhancing peaceful
uses of chemistry. As stated often, train-
ing women is extremely important to en-
hance capacity of the developing coun-
tries.

Research is one of the basic pillars for
our verification laboratory and training
activities. It is challenging to secure fund-
ing for research, therefore collaboration
with international partners is essential.
During 2020, VERIFIN was part of three
large EU-research projects related to
safety and security. EuroBioTox is a Eu-
ropean programme for the establishment
of validated procedures for the detection
and identification of biological toxins
(www.eurobiotox.eu), in which the role of
VERIFIN is in analysis of saxitoxin and ri-
cin, as well as training. The goal of DAI-
MON, Decision Aid for Marine Muni-
tions, and its successor DAIMON2, is to
solve the problem of underwater muni-
tions (www.daimonproject.com). New
target chemicals from sediment samples
have been identified, and those will be
added to the list of target chemicals in
coming years. Novel methods have been
developed and published for aquatic biota
samples. Numerous samples have been
analysed, and it has been shown that
CWAs accumulate in aquatic biota. Fur-
ther research is needed to deeply under-
stand and characterize biotransformation
of CWAs in aquatic species. Another es-
sential task is to determine toxicities of
novel identified molecules to enable risk
assessment of CWAs to aquatic biota and
humans. This work will continue in the
WARTOX project, funded by Academy
of Finland, starting in 2021. In the new
EU FET Open GIDPROvis-project
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(www.GIDPROvis.eu), two original tech-
nologies introduced in GIDPROvis enable
molecular augmented reality where dy-
namic data for volatile chemicals in air are
projected live onto human vision. Radi-
cally new chemical analysers based on
Gas Ion Distillation (GID) and Sequential
Ion Processing (SIPRO) will be designed
and engineered to separate mixtures in
ambient atmospheres and identify com-
ponents making the unseen world of mol-
ecules visible. While GIDPROvis is princi-
pally technology driven, aspects of emo-
tional responses of humans to massive ac-
cess to chemical information, impacts
from these perceptions and human psy-
chology will be explored in simulated,
controlled visual experiences of chemical
auras. Our aim is to launch a fourth gen-
eration of methodology for chemical anal-
ysis aligned intrinsically to 5G and IoT
communication with miniaturized, ultra-
low detection level, live data analysers to
detect and identify chemicals in complex
matrices. This innovative project comple-
ments the VERIFIN team with modellers,
engineers, and social science experts, thus
bringing the excitement among the whole
team.

In 2020, the designated laboratories of
the OPCW faced a new challenge when
more than thousand new chemicals were

added to the Annex on Chemicals in
Schedule 1 of the CWC. This means enor-
mous additional workload for the desig-
nated laboratories. VERIFIN will develop
new methods and also test the existing
Recommended Operating Procedures
(ROPs) for their analysis. We aim to up-
date the Blue Book in 2023 if we get sup-
port from other designated laboratories.

In 2020, VERIFIN’s researchers have
been focusing on understanding what a
designated laboratory can do to help with
investigations of allegation of use of
CWAs in the framework of chemical fo-
rensics and attribution. Our aim is to cre-
ate a knowledge base to focus VERIFIN’s
activities in this area of research. Interna-
tional cooperation, coordination, and har-
monization are needed, but cannot be ex-
ecuted without considerable increase in
funding and resources, as the task to de-
velop the methods alone will be too exten-
sive for any single country. This work will
continue in years to come.

Finally, I want to express my gratitude
to our personnel and colleagues world-
wide for successfully getting through the
exceptional year of 2020. Together we will
continue the important research and
training activities in the middle of these
changing times.

Professor Paula Vanninen
Director of VERIFIN
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VERIFIN: Research and chemical disarmament
The Chemical Weapons Convention

(CWC), which came into force in 1997, has
until the end of 2020 been ratified by 193
countries, the State Parties of the Conven-
tion. The ultimate goal of the CWC is a
world free of chemical weapons. This in-
cludes elimination of an entire category of
weapons of mass destruction leading to
total chemical disarmament, which must
be fulfilled by each State Party to the Con-
vention. The implementation of the Con-
vention is coordinated by the Organisa-
tion for Prohibition of Chemical Weapons
(the OPCW). Essential part of the CWC is
the so-called verification annex, which
sets out all of the detailed procedures and
control measures including chemical
methods for analysing the presence or ab-
sence of chemicals banned by the CWC in
different types of samples. The Finnish
Institute for Verification of the Chemical
Weapons Convention (VERIFIN) has ac-
tively developed up-to-date methods for
reliable analysis of CWC-relevant chemi-
cals more than 40 years.

Essential part of scientific research is
modern high-performance instrumenta-
tion and internationally recognized na-
tional accreditation to guarantee the qual-
ity of analytical results. VERIFIN has ac-
creditation to perform analysis for bio-
medical specimens, as well as material
and environmental samples, and is one of
the qualified laboratories designated by
the OPCW to receive and analyse samples
from conflict areas. The instruments lo-
cated at the Department of Chemistry
have been successfully utilized by VERI-
FIN’s competent personnel in scientific
research, and they provide good capacity
to analyse wide variety of samples in in-
ternational research projects. However, to
maintain the high level of performance in
the future, investments for new up-to-
date instrumentation capable of solving
the foreseen analytical problems will be
required regularly. Current and future
equipment allow VERIFIN to maintain its

position as a high quality designated and
research laboratory amid newly emerging
challenges, including development of
methods for chemical forensics investiga-
tions.

The OPCW executive council agreed to
add two families of highly toxic chemicals,
including the agent used in Salisbury, so
called Novichok, into Schedule 1 chemi-
cals under the CWC in 2019. Shortly after
this amendment was realized in June
2020, another violation against the Con-
vention took place when Russian opposi-
tion leader Alexei Navalny was poisoned
with a compound belonging to the No-
vichok-family. The inclusion of large
number of new compounds to the Con-
vention poses new challenges in their
analysis and identification, and VERIFIN
is in the frontline building preparedness
for dealing with the newly scheduled
chemicals and the serious threats they
pose.

In recent years, the good reputation of
VERIFIN has been demonstrated best by
partnerships in various multinational
long-term research projects funded by
European Union and bilateral training
programs with several African, Asian, and
Middle-Eastern countries funded by the
OPCW and US Department of State under
their Chemical Safety and Security pro-
grams. During the exceptional times due
to the Covid-19 pandemic, VERIFIN has
successfully adjusted its training pro-
grams to facilitate remote learning, thus
ensuring continuation of the important
collaboration between selected countries.

I am convinced that VERIFIN and the
Department of Chemistry will continue to
profit from each other’s expertise and I
strongly believe that VERIFIN will con-
tinue its valuable work as a leading labor-
atory in research and training to support
the chemical disarmament to reach the
goal of world free of chemical weapons.
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Sari Lindblom
Rector of the University of Helsinki
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Need to Reaffirm Universal Commitment to the Chemical
Weapons Convention

The Chemical Weapons Convention
(CWC) entered into force in 1997. It is
widely considered as the most advanced
disarmament agreement. The CWC aims
to eliminate an entire category of weapons
of mass destruction by prohibiting the de-
velopment, production, acquisition,
stockpiling, retention, transfer or use of
chemical weapons by States Parties. The
CWC has far-reaching verification proce-
dures and with its 193 States Parties it has
almost universal applicability.

The Organization for the Prohibition of
Chemical Weapons (OPCW) was estab-
lished to support States Parties to imple-
ment the provisions of the CWC. OPCW
Technical Secretariat is well-known for its
strong technical expertise, professional-
ism, impartiality, integrity, and compe-
tent work that it often undertakes in chal-
lenging political and security environ-
ment.

Currently we witness a growing pres-
sure on mutually accepted global norms,
principles, and agreements, which under-
mines the rules-based international sys-
tem. This is reflected in the Chemical
Weapons field by a dangerous erosion of
the universal norm against the use of
chemical weapons. Chemical weapons
have been used in numerous occasions in
conflict settings in Syria. Since 2017, a
chemical weapon has been used at least
three times outside of military settings,
the most recently in August 2020 when
Alexei Navalny was poisoned with nerve
agent “Novichok” in Russia. All uses of
chemical weapons constitute a blatant
breach of international law and seriously
undermine the rules-based international
order that all states depend upon.

Our most urgent priority is to restore
the respect for and preserve the integrity

of the norm against the use of chemical
weapons, and to ensure that those that vi-
olate it are held to account. Work towards
this aim is already ongoing within the
OPCW. Reinforcing the capacity of the
OPCW to identify the perpetrators of the
use of chemical weapons is a first, im-
portant step in combatting impunity for
these abhorrent crimes.

In January 1993, Finland was among
the first countries to sign the CWC, and in
1994, VERIFIN, the Finnish Institute for
Verification of the Chemical Weapons
Convention, became the National Author-
ity of Finland, as required by the Conven-
tion. The most recent Government Report
on Finnish Foreign and Security Policy
underscores adherence to arms control
agreements. The report states that the
most important methods for enhancing
the arms control system include support-
ing the implementation of agreements,
securing the functioning capacity of the
treaty organizations, and reacting to
breaches of agreements. The report high-
lights the important role that VERIFIN
plays in the implementation of the CWC
all around the world.

VERIFIN has been instrumental in in-
creasing the awareness and supporting
the implementation of the Convention in
developing countries with financial sup-
port from the Ministry for Foreign Affairs.
Since 1990 VERIFIN has built capacities
of laboratories in developing countries
and trained almost 1600 chemists from
138 countries.

Finland and VERIFIN will continue
their active engagement in chemical dis-
armament and non-proliferation, striving
towards the ultimate goal – a world free of
chemical weapons.
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Kai Sauer
Undersecretary of State
Ministry for Foreign Affairs of Finland
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Life continues

Owing to the pandemic, the past year
has been seemingly very quiet in Kumpula
campus, including the Department of
Chemistry. However, remote teaching has
functioned very well, teaching laborato-
ries are open, and the safety instructions
created for our teaching laboratories are
widely utilized around the University.
VERIFIN, which is a part of the Depart-
ment of Chemistry, has been fully active
during the unexpected Covid-19 time and
has successfully transferred to remote
training of chemists worldwide.  An im-
portant Horizon 2020 FET-Open funding
was received for a GIDIPROvis project,
led by VERIFIN. This is the first time for
the University of Helsinki to receive this
highly competitive funding. In
GIDPROvis, two original breakthrough
technologies - Gas Ion Distillation (GID)
and Sequential Ion Processing (PRO) -
provide live visualization (vis) of volatile
chemicals in ambient environments giv-
ing humans access to the previously un-
seen world of chemicals.

The Organisation for Prohibition of
Chemical Weapons (OPCW) coordinates
the implementation of the Chemical
Weapons Convention (CWC). The con-
vention came into force in 1997.  In 2013,
OPCW received the Nobel Peace Prize for
its efforts in eliminating chemical weap-
ons. Next year, 2014, the OPCW-Hague
Award was established to preserve the
legacy of the 2013 Nobel Peace Prize to the
OPCW, and the first award was granted to
VERIFIN. VERIFIN is a trusted analytical
laboratory in the OPCW designated labor-
atory network, which also trains chemists
from several developing countries,
strengthening their abilities in analysis of
compounds related to the CWC. VERIFIN
also takes part in several international

and domestic research projects and serves
as the National Authority for the OPCW.

The Department of Chemistry is a rea-
sonably big unit in the Faculty of Science,
University of Helsinki. The number of
employees is around 200 of which 17 are
professors. We have been continuously
recruiting new professors. A call for a new
professorship, professor of synthetic
chemistry, was recently closed with 81 ap-
plicants. Professor positions in analytical
and physical chemistry will be opened
soon, as well as a professorship in radio-
pharmaceutical chemistry. In spite of the
economically challenging years, we have
been able to maintain high quality of re-
search. With new young professors, the
spectrum of research topics is widening.
Chemistry Department is a truly multidis-
ciplinary institute. VERIFIN actively
seeks collaboration with different sub-
units of the department.

The research facilities in the Depart-
ment of Chemistry are of high quality. In
a recent research evaluation conducted in
the whole University, the societal impact
of the Department was rated excellent,
owing to its ambition to serve society. Ac-
tive collaboration with industry, as well as
several spin-off companies located in the
Department were noticed, as well as the
services the unit provides for authorities.
VERIFIN contributes strongly to the sci-
entific quality and societal impact of the
Chemistry Department.

While the Covid-19 pandemic contin-
ues and the society is adapting to the
changes it brings, VERIFIN continues on
its mission to work towards peaceful res-
olution of conflicts without weapons of
mass destruction.
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Heikki Tenhu
Head of the Department of Chemistry
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INTRODUCTION TO VERIFIN
The cornerstones of VERIFIN are
Research, Verification, National Authority, and Training

Mission of VERIFIN

The Finnish legislation (902/2010)
and Guiding Rules of VERIFIN define the
main tasks of the Institute, which are to:
· act as the National Authority, speci-

fied in Article VII of the Chemical
Weapons Convention (CWC)1, for the
purpose of cooperation with the Or-
ganisation for the Prohibition of
Chemical Weapons (OPCW) and the
other States Parties to the Convention
under the guidance of the Ministry for
Foreign Affairs (MFA). The Institute
shall provide the MFA with expert as-
sistance in complying with and imple-
menting the provisions of the Conven-
tion, and see to the implementation of
certain provisions of the Convention
in Finland specified by the legislation.

· perform scientific research in its own
scope and guide students performing
pre graduate and post graduate stud-
ies

· perform research to develop analytical
methods for the identification of
chemicals related to the CWC

· establish appropriate capabilities for
teaching of methods and for practical
training

· enhance awareness of the CWC
· perform any other tasks delegated to

it by the MFA of Finland

In addition, the Institute analyses sam-
ples containing chemicals related to the
CWC, provides analysis services, gives
training to experts from developing and
other countries and develops databases
on chemicals related to the CWC.

1 Convention on the Prohibition of the Development,
Production, Stockpiling and Use of Chemical Weapons
and on their Destruction

Vision

VERIFIN and its predecessor, the CW-
project, have supported chemical dis-
armament by focusing strongly on analyt-
ical chemistry to develop tools for verifi-
cation of the CWC. Methods for screening
and identification of chemical warfare
agents, their degradation products/me-
tabolites, and starting materials (covering
thousands of chemicals) have been devel-
oped over the years. Different matrices,
including soil, air, water, decontamina-
tion solutions and biological matrices
have been intensively studied. The re-
sults, published as the Recommended Op-
eration Procedures (ROPs) and other
guidelines for on-site and off-site analy-
sis, assist the OPCW in its verification
tasks. These ROPs have been updated as
result of international collaboration pro-
jects; the latest Blue Book was published
in 2017. The ROP methods are intended
as a basis for accreditation and serve as
guidelines for the designated laboratories
of the OPCW or the laboratories seeking
for designation. The ROPs are meant to be
used in training of personnel working in
the field of verification of chemical war-
fare agents (CWAs). The Blue Book also
includes protocols for analysis of biomed-
ical and sediment samples, and for ana-
lytes like ricin and Central Nervous Sys-
tem (CNS) acting chemicals such as fenta-
nyl. The analytical methods for biomedi-
cal samples have been successfully uti-
lized in analysing samples from victims
who have been exposed to chemical war-
fare agents during attacks in Syria. Cur-
rent and future endeavours are focusing
on advancing the field of chemical foren-
sics by developing chemical methods for
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attribution analysis, with a goal to find the
perpetrators violating the CWC.

VERIFIN shall continue its important
research in development of screening
and identification methods for new po-
tential toxins of synthetic or biological
origin for analysis of environmental and
biomedical samples. Main emphasis is on
novel scheduled chemicals, which were
included in the CWC in June 2020. Addi-
tionally, VERIFIN will continue carrying
out evaluations of analytical methods for
verification of riot control agents and CNS
acting chemicals. The search for funding
for development of attribution analysis
capabilities is ongoing.

VERIFIN first received its designated
laboratory status in 1998 for analysis of
environmental samples. The objective of
the Institute is to retain its status as a des-
ignated laboratory. The criteria for desig-
nation include requirement of an accred-
ited quality assurance system and suc-
cessful performance in the official interla-
boratory proficiency tests organized by
the OPCW. In 2016, VERIFIN’s documen-
tation was widened to biomedical samples
and FINAS enlarged the scope of accredi-
tation to cover also biomedical (urine and
blood) samples. Evaluation according to
the updated version ISO/IEC 17025:2017
took place in 2019 and FINAS performed
the assessment for renewal of the accred-
itation remotely in May 2020. VERIFIN’s
management is committed to the above-
mentioned objective by supporting the
development of the Quality System, by
supporting good professional practice at
the Institute, and by supporting develop-
ment of testing procedures and client ser-
vices. The management shall ensure that
the staff achieves and maintains the nec-
essary professional skills and compe-
tence, has the technical resources neces-
sary, and maintains the work motivation
needed to implement the quality policy.
The high level of service for customers
(e.g. OPCW) will be maintained at least at
the same level as before. The expertise of

the staff is established, maintained, and
enhanced by in-house research activities
to improve the existing methods and to
develop new techniques for verification
tasks. International collaboration be-
tween laboratories with similar interests,
actively participating in the work done by
the OPCW, and continuous training of the
personnel will sustain the high level of
competence at VERIFIN.

VERIFIN shall provide the MFA with
expert assistance in complying with and
implementing the provisions of the Con-
vention by acting as National Author-
ity and seeing to the implementation of
certain provisions of the Convention in
Finland.

VERIFIN is actively searching for col-
laboration and integration with interna-
tional and national networks (e.g.
national Chemical Threats Expertise Cen-
tre, national CBRNE-collaboration fo-
rum) for security purposes and for chem-
ical disarmament. The goal of collabora-
tion and networking is to improve prepar-
edness for various chemical threats, in-
cluding industrial accidents and accidents
related to terrorism. The EU-funded
TOXI-triage project (2015-2019) serves as
an excellent example of an international,
multi-disciplinary program where the
aforementioned goals were at the core of
the collaborative undertaking.

The training provided for chemists
and other experts from developing coun-
tries serve as a tool to support the Finnish
Government and its goal for the universal
adherence of chemical disarmament, es-
pecially national implementation of the
CWC. These are crucial elements in dis-
seminating the expertise and knowledge
and thereby act as security benefits of the
Convention. These activities promote dis-
armament by enhancing capabilities and
expertise related to chemical warfare
agents, their chemistry, and verification
analysis by training experts in the field of
analytical chemistry. VERIFIN also offers
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training for National Authorities. This
shall improve the awareness of risks and
threats posed to international trade and
future developments in chemistry, and

thereby promotes the development of
world free of chemical weapons.
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Proficiency Test Course for Nigeria and Kenya at VERIFIN, 14.2.2020
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RESEARCH

International Collaboration

EuroBioTox
The development and validation of

quantitative methods for ricin and abrin
toxins and saxitoxin are on research focus
of the Institute. The former EU project,
EQuATox conducted during 2012–2014,
has strengthened the capacity of the Insti-
tute for analysis of these biotoxins. The
EQuATox consortium also showed that
there is a lack of robustness in European
preparedness for biotoxin incidents and
highlighted the need for a laboratory net-
work to spread the information about
available methods and reagents. The five-
year Horizon 2020 project “European
programme for the establishment of vali-
dated procedures for the detection and
identification of biological toxins” (Euro-
BioTox) started in June 2017 and covers
five toxins: saxitoxin, ricin, abrin, botuli-
num neurotoxin, and staphylococcus en-
terotoxin B.

The project will produce certified refer-
ence materials and reagents, and organize
trainings and proficiency tests. In 2020,
the second proficiency test for STX was
organized by VERIFIN. The project is co-
ordinated by Robert Koch Institute (RKI)
in Germany. Thirteen institutions from
seven countries are core members for this
project. Additionally, the EuroBioTox
network involves a total of 60 institutions
from 23 countries. Dr. Anne Puustinen
from VERIFIN is the coordinator of the
training work package of the project. The
practical training courses aim to increase
the technical capabilities of the laborato-
ries for the analysis of biotoxin samples
through exchange of knowledge, network-
ing, improvement of technical capacities,
and harmonization of analytical methods.
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DAIMON 2
Decision Aid for Marine Munitions:

Practical application (DAIMON 2) is the
continuation of DAIMON (2016-2019)
and CHEMSEA (2011-2014) projects. In
the DAIMON project, an intelligent deci-
sion support system (DSS) was developed
for efficient management of the ammuni-
tions (both chemical and conventional)
and the dumping sites. VERIFIN’s role
was to develop and optimize methods for
analysis of CWA’s and toxic explosives re-
lated chemicals from sediment and pore
water samples. Additionally, sophisti-
cated high-resolution mass spectrometry
techniques were developed to identify
novel CWA-related chemicals from sedi-
ment samples. VERIFIN also developed
novel analytical methods for CWA related
chemicals in fish and mussel tissues, as
well as in in vitro metabolism studies with
fish hepatocytes. In the ongoing DAIMON
2 project, the DSS will be made available
to authorities dealing with the implica-
tions of the munitions dumped in the Bal-
tic Sea. DAIMON 2 offers training in using
the new tools and develops them further
into standard operating procedures
(SOP’s) for the environmental impact as-
sessment. The DSS will be promoted in a
series of stakeholder events and trainings
based on real-life scenarios created by
DAIMON 2 experts. VERIFIN leads the
collection of the SOPs (WP3) and partici-
pates in the DSS trainings, which will be
arranged remotely due to the Covid-19
pandemic.

GIDPROvis
GIDPROvis (Gas Ion Distillation and

Sequential Ion Processing Technologies
for Identification and Visualization of
Chemicals in Airborne Vapours) is a pro-
ject funded by the EU’s Horizon 2020

FET Open programme, where novel de-
tector technology is to be developed by a
consortium coordinated by VERIFIN.
This is the first time for the University of
Helsinki to receive this highly competitive
funding. GIDPROvis was kicked off in Oc-
tober 2020 and Professor Gary Eiceman,
a world leader in development of ion mo-
bility technology, has joined the VERIFIN
team as a co-leader of the highly antici-
pated project. In GIDPROvis, two original
breakthrough technologies - Gas Ion Dis-
tillation (GID) and Sequential Ion Pro-
cessing (PRO) - provide live visualization
(vis) of volatile chemicals in ambient en-
vironments, providing humans access to a
previously unseen world of molecules.
Molecular auras in GIDPROvis are deliv-
ered by small, portable GIDPRO analys-
ers based on high speed separation of ions
derived from individual chemicals and
their identification using an emerging
generation of ion analysers. While
GIDPROvis is principally technology
driven, aspects of human emotional re-
sponses to massive access to chemical in-
formation, impacts from these percep-
tions, and human psychology will be ex-
plored in simulated, controlled visual ex-
periences of chemical auras. In addition
to ground-breaking research goal,
GIDPROvis project has committed to en-
gaging young generations, and these ac-
tivities are well underway as two high
school students from the Normal Lyceum
of Helsinki joined the project in late 2020.
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WARTOX
The WARTOX project (Chemical war-

fare agents in the Baltic Sea: biotransfor-
mation products and their toxicity) is a
joint consortium project funded by the
Academy of Finland. The key partners in
the project are VERIFIN and SYKE (Finn-
ish Environment Institute). WARTOX
builds on previous projects (CHEMSEA
and DAIMON) regarding the historical
dumping practices of CWAs in European
coastal waters. Studies carried out during
the past 15 years have proven that cor-
roded munitions containing CWAs are
leaking and therefore causing potential
risk to the marine environment. Thus far
the research in the marine environment
has focused only on intact and primary
degradation products of toxic phenyl ar-
senic CWAs and sulphur mustard. In or-
der to make comprehensive risk assess-
ments, total chemical burden and charac-
teristics of dumped CWAs and their deg-
radation products must be known. An es-
sential scientific aim of this study is to
identify yet unknown CWA-related chem-
icals produced by Baltic Sea sediment mi-
crobiota. These chemicals have most
likely significant impact on total CWA
burden in marine environment. For envi-
ronmental risk assessment, key infor-
mation on bioaccumulation, toxicity
thresholds and biological effects of these
biodegradation products in aquatic or-
ganisms are provided by this project. Mi-
crobial community changes and biotrans-
formation pathways are identified by am-
plicon sequencing, metagenomics and -
transcriptomics in CWA contaminated
sediments and CWA-spiked reference
sediments sampled from the Baltic Sea.
The biotransformation products are iden-
tified by using sophisticated structure elu-
cidation methods in sediments and
aquatic organisms. Fish cell line assays
will be used to study cytotoxicity and cel-
lular metabolism. Toxicity, bioaccumula-
tion and sublethal biological effects will
be evaluated using standard invertebrate
and vertebrate biotest organisms. The ex-
pected results include an updated list of

the target chemicals to be used in moni-
toring as well as toxicity thresholds for
risk assessment. The societal aim of the
project is to increase public awareness of
sea-dumped munitions and to dissemi-
nate the project results to authorities and
decision makers dealing with dumped
munitions via internationally established
networks, including input to a dedicated
decision support system; national author-
ities responsible for maritime spatial
planning such as granting permissions to
various construction activities can utilize
the data produced in the project in the de-
cision making processes.

Other projects

VERIFIN collaborates also with Swe-
dish Marine Monitoring AB. Marine Mon-
itoring has provided VERIFIN marine bi-
ota samples collected from warfare dump-
ing site in order to study possible contam-
ination with chemical warfare agents and
explosives. The project started in Decem-
ber 2017 and continued in 2020.

VERIFIN has also continued analysis
of sediment samples from the Baltic Sea
for Nordstream II project during 2020.

Chemical Forensics
Investigation and Identification Team

(IIT) of the OPCW was launched after a
decision adopted by the CSP of the OPCW
in June 2018. Its mandate is to identify
the perpetrators of the use of chemical
weapons in specific incidents in Syria. IIT
is an investigative team within the OPCW
TS and it will issue report(s) with its fac-
tual findings to OPCW EC and to UNSG
for their consideration. IIT is not an inter-
national tribunal or a law-enforcement
agency.

VERIFIN has been part of the Chemical
Forensics International Temporary
Working Group (CFITWG) since 2017,
and activities initiated within the working
group continued during 2020, including
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close collaboration with the Swedish De-
fence Research Agency (FOI) and others.
The goal is to advance knowledge and cre-
ate means for attribution analysis to even-
tually allow for perpetration of CWA re-
lated incidents. VERIFIN is committed to
assist the OPCW in enhancing the tech-
nical capabilities and assessing the gaps

in analytical requirements, and is actively
participating in collaborative ventures,
e.g. creating and testing quality control
measures for attribution analysis and sur-
veying the current capabilities of the des-
ignated laboratories to perform analyses
relevant for chemical forensics.
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VERIFICATION

Accreditation

VERIFIN was accredited by FINAS
(Finnish Accreditation Service) for the
first time in 1996 according to EN45001
and ISO Guide 25 and in 2001 according
to SFS-EN ISO/IEC 17025. The accredita-
tion according to the standard SFS-EN
ISO/IEC 17025:2005 was gained in 2007.
Evaluation according to the updated ver-
sion ISO/IEC 17025:2017 took place in
2019. VERIFIN is the accredited testing
laboratory T073. The current scope of ac-
creditation is “Verification of chemical
weapons (flexible scope): Environmental
testing, material and product testing and
clinical testing” and it covers also biomed-
ical samples (blood and urine). Accredited
laboratory is committed to keep up and
continuously improve its quality system
that FINAS assesses regularly.  Labora-
tory’s fulfilment of the requirement of
ISO/IEC 17025 means that the laboratory
meets both the technical competence and
management system requirements that
are necessary for it to consistently deliver
technically valid test results. FINAS per-
formed the periodic visit in February
2019; six minor deficiencies from the
Quality system were made. The current
accreditation is valid until 25.10.2020.
The visit for renewal of the accreditation
will take place in May 2020.

Designated laboratory

VERIFIN has OPCW designation for
both environmental and biomedical sam-
ples. The latter was received in 2017 after
the Second Official OPCW Biomedical
Proficiency Test (PT) among the first la-
boratories designated for these samples.
In 2019, VERIFIN assisted the OPCW in
analysis of authentic environmental sam-
ples.

As a principle, VERIFIN tries to partic-
ipate in all proficiency testing programs
relevant to the scope of its accreditation.
In addition to the official PTs, VERIFIN
also participates to the optional trace-test
organised parallel with the environmental
tests. The goal of the trace-test is to survey
the abilities of the participating laborato-
ries to analyse samples of very low con-
centrations. In 2019, VERIFIN also par-
ticipated in a PT for analysis of biomedical
samples.

In order to improve and expand the ca-
pabilities to analyse all CWC related
chemicals, VERIFIN was a partner in the
EQuATox project run from 2012 until
2014. In this project, PTs for both ricin
and saxitoxin were arranged in 2013.
VERIFIN has participated in four bio-
toxin confidence building exercises or-
ganised by the OPCW and will participate
again 2020. In 2018, EuroBioTox – an EU
project VERIFIN is a partner in – started
a series of toxin PTs. In 2018 and 2019,
VERIFIN participated in PT for ricin
identification.
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OPCW Expert Groups

Experts of the Institute participated ac-
tively in the work of the validation groups
for acceptance of spectrometric data into
the OPCW Central Analytical Database
(OCAD).

Cooperation between authorities

Centre of Expertise on Chemical
Threats
Finland also seeks improvements for its
response to chemical threats, be they
weapons-related or other. In Finland, the
different actors responsible for chemical
threats preparedness and mitigation have
joined their forces and established the
Centre of Expertise on Chemical Threats,
in which VERIFIN is an expert institute
on chemical warfare agents’ related anal-
ysis. The Centre functions as a coopera-
tion network of key stakeholders, includ-
ing expert institutions and relevant min-
istries. It coordinates and supports train-
ing, research and expert advice. It also
provides a 24-hour emergency service
that helps responsible authorities in iden-
tifying chemical dangers and assessing
their consequences. This arrangement
helps the use of Finnish scarce resources
and thus enhances preparedness to act.

The partners are:
· Finnish Institute of Occupational

Health (TTL)
· Finnish Food Safety Authority (Evira)
· VERIFIN
· Ministry of Defence / Defence Forces
· Ministry of the Interior
· National Supervisory Authority for

Welfare and Health (Valvira)
· Ministry of Social Affairs and Health
· National Institute for Health and

Welfare (THL)
· Finnish Safety and Chemicals Agency

(Tukes)

· Ministry of Economic Affairs and
Employment

· Poison Information Centre
· Helsinki Police Department
· Helsinki Rescue Department
· National Bureau of Investigation

(KRP)
· Ministry of Transport and Communi-

cations / Finnish Transport Safety
Agency (Trafi)

· Finnish Environment Institute

Finnish Institute for Occupational Health
is coordinating the work.

Finland’s first national CBRNE
Strategy

The Ministry of the Interior has pub-
lished the first national CBRNE Strategy
which aims to prevent the misuse of
chemical substances (C), biological path-
ogens (B), radioactive material (R), nu-
clear weapons (N) and explosives (E).

CBRNE threats may include the
transport, use, possession and storage of
hazardous substances. As a general rule,
preparedness measures are the same, re-
gardless of whether the incident is unin-
tentional or intentional. However, the
Strategy focuses more on CBRNE threats
arising from deliberate intention to cause
harm. One possible threat situation is the
use of CBRNE substances in terror at-
tacks.

The Strategy was prepared by a broad-
based working group consisting of repre-
sentatives from the Ministry of the Inte-
rior and several other ministries, central
government agencies and the operational
security authorities responsible for
CBRNE matters, such as the police, rescue
departments, the Defence Forces and
Customs. A number of industrial enter-
prises and sectoral organisations also
took part in the preparation of the Strat-
egy. VERIFIN also participated actively in
this work.
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NATIONAL AUTHORITY

OPCW Declarations, Inspections,
and cooperation with other Na-
tional Authorities

The institute is responsible for carrying
out all practical duties concerning the
tasks defined by the CWC for a National
Authority. These include informing the
chemical industry on the obligations of
the CWC, collecting the data of annual ac-
tivities under the CWC, preparing na-
tional declarations for the OPCW, and es-
corting OPCW inspection teams during
inspections.

The institute maintains a database on
Finnish chemical enterprises and compa-
nies. Currently this database contains in-
formation on 1892 enterprises. In the be-
ginning of 2020, inquiries were sent to 31
enterprises on the activities relevant to
the CWC. According to the received an-
swers, 18 enterprises processed, con-
sumed, imported, or exported Schedule 2
or Schedule 3 chemicals. Twelve (12)
Other Chemical Production Facilities
(OCPF plants) produced discreet organic
chemicals (DOC) over the declaration
threshold of 200 tons of total annual pro-
duction.

The annual declarations of the declara-
ble past activities under the CWC were

compiled according to the answers re-
ceived, and they were delivered to the
OPCW within the deadline of March
2020.

The inquiries of projected activities un-
der the CWC for the year 2021 were sent
to relevant enterprises in August 2020,
and the corresponding declarations were
sent to the OPCW within the deadline of
September 2020.

During 2020, Finland received one in-
spection from the OPCW. The inspection
was a routine inspection to a Schedule 1
facility.

The regional National Authority meet-
ing of the Nordic and Baltic countries in
Finland was cancelled due to Covid-19
pandemic.

Participation in the work of the
OPCW

In 2020, VERIFIN participated re-
motely in all three OPCW Executive
Council (EC) meetings and the Confer-
ence of States Parties (CSP). Two VERI-
FIN employees participated in the work of
the Validation Group of the OPCW to
evaluate new data to be included in the
OPCW Central Analytical Database
(OCAD).
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TRAINING

Training courses have been organized
by VERIFIN for chemists from developing
countries since 1990. The primary fund-
ing for these courses is provided by the
Department for Development Policy of
the Ministry for Foreign Affairs of Finland
(MFA). Six training events were arranged
in 2020 for 44 participants supported by
UM-KEO funding. In total, VERIFIN
has trained 1619 experts from 140
countries during 1990-2020. Figure
below shows the number of participants
and their countries.

UM-KEO training was evaluated last in
2019. The recommendations of the evalu-
ation have been taken into account in the
training in 2020 and will also be taken
into account in future training.

By the end of 2020, there have been 28
Basic, 15 Advanced, 24 National Authority
and Chemical Database (NACD), five La-
boratory Exercises (CW-LABEX), 29 La-
boratory Skills Enhancement courses (on
LC-MS, NMR, Laboratory Quality Assur-
ance and Quantitative Mass Spectrome-
try), three SIR courses, and nine Assis-
tance and Protection courses. Laboratory
Capacity Building Program (LCBP) has
been organized in 2012-2020. Addition-
ally, VERIFIN has arranged OPCW ana-
lytical inspector training in 1997 and 17
Analytical Skills Development courses in
2006–2017 for the OPCW. VERIFIN has
also hosted 20 chemists under the OPCW
Fellowship Program. The Analytical
Course for the OPCW Africa Program was
organized together with the OPCW, Pro-
technik Laboratories, and VERIFIN in

South Africa six times in 2009-2014. In
addition to these regular activities, there
have been some occasional training
events such as the International Work-
shops in 2003, 2007, 2011, 2015 and 2017
(arranged in Finland) and Expert Assis-
tance Visits to Ethiopia in 2006 and to
Malaysia in 2007. Moreover, VERIFIN ar-
ranged training to chemists from Qatar
(twice in 2009), from Turkey (2014), and
Lebanon (2015) with funding from LLNL
(Lawrence Livermore National Labora-
tory) and US State Dept. and from Leba-
non in 2015 with funding of US State De-
partment. In 2016-2020 VERIFIN also
gave training to experts from Algeria,
Lebanon, Turkey, Indonesia, Malaysia,
and The Philippines with funding from
US State Department. This training was
conducted both in the recipients’ labora-
tories and in VERIFIN.

The LCBP and NACD courses are to-
tally covered by the funding from the De-
partment of Development Policy of the
MFA. Normally, the OPCW sponsors
other courses by funding travel and daily
allowances for participants. However, due
to the Covid-19 pandemic, all the courses
have been conducted remotely in 2020
and there has been no travelling. In most
courses, also in 2020, lecturers from the
OPCW helped conducting the courses. In
addition, representative from the MFA is
invited to give a presentation on the Good
Governance and Anti-Corruption in the
NACD course. In 2020, the lecture from
the MFA was sent to the NACD course
participants. The whole VERIFIN staff is
involved in training activities.
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The world map of VERIFIN training (1990-2020)

Impact of the COVID -19 on the
Training Activities

The outbreak of the Covid-19 pandemic
in spring 2020 had major impact on the
training activities. In 2020, all planned
training was organized according to a
training plan, but virtually in remote
mode using Microsoft Teams or Zoom
platform. Due to the exceptional training
mode, the courses had to be developed al-
most from scratch.  Also, most of the
training material had to be revised and
modified to fit the remote training re-
quirements. The practical work was re-
placed with laboratory live demonstra-
tions and various laboratory and written
tasks given to the course participants.

Laboratory Capacity Building
Programme (LCBP)

In the Laboratory Capacity Building
Programme the focus is in enhancing an-
alytical capabilities of certain laborato-
ries. Laboratories commit themselves to
the three-year training program and the
training activities take place both at VER-
IFIN and in the recipient laboratory. The
LCBP was first arranged in 2012 with la-
boratories from Ethiopia and Kenya. The
contracts with Ethiopia and Kenya were
also continued for the period 2015-2017.

Nepal was selected for a new training
recipient country in the Laboratory Ca-
pacity Building Program for 2018-2020.
The training with the Kenyan laboratory
continued for the period of 2018-2020.

The training is planned to meet the ac-
tual needs of the recipient laboratories.
The aim is to enhance the laboratory’s
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skills to reliably analyse CWC related
chemicals from environmental samples
and implement the gained knowledge and
practical skills also in identifying other
types of chemicals. This goal is achieved
through a thorough basic training on the
characteristics of the related chemicals,
sample preparation, gas chromatography
(GC), and gas chromatography-mass
spectrometry (GC–MS). The course also
includes sections on chemical safety and
security, laboratory quality assurance,
and liquid chromatography-mass spec-
trometry (LC-MS) if deemed necessary by
the recipient laboratory. In 2020, one
one-week on-line course was conducted
for both Kenya and Nepal. The course for
Kenya focused on sample preparation and
analysis of pesticides, explosives, and il-
licit drugs. For Nepal, the main topics
were sample preparation and GC-MS
analysis of pesticides, reporting the re-
sults, and safety and security in the labor-
atory. In addition, a two-week on-line
training course was arranged in Novem-
ber 2020. The course topics were as fol-
lows: GC-MS troubleshooting, OPCW re-
porting, CWA and pesticide chemistry,
analysis strategy, calibration, validation,
and quantitation, searching for infor-
mation from open sources, sample prepa-
ration, guided GC-MS exercises, data pro-
cessing (MassHunter, AMDIS), and prep-
aration of a QC-test solution.

Training Course on National
Authority and Chemical Databases
(NACD)

Two-week NACD course was organized
remotely in August 2020 for 13 partici-
pants. The course is aimed for persons
working at the National Authorities (NA)
for the Chemical Weapons Convention
(CWC) or persons working closely in co-
operation with the NA. The course pro-
vides information on starting the NA, on
implementing national legislation, and on
making declarations including data col-
lection from the industry as well as on
how to make practical arrangements for

the OPCW inspections and how to escort
the OPCW inspection teams. This year,
special emphasis was put on the training
of the new Electronic Declaration Infor-
mation System (EDIS). One important
aim of the NACD course is to provide an
insight into fact-finding from existing da-
tabases useful in the work of the NA. The
participants were form 13 different time
zones and for that reason the on-line
course was not sensible. Instead, the
course was organized based on self-study
modules and exercises related to them.

Laboratory Skills Enhancement
Courses (CW-LSE)

CW-LSE courses are intense courses
for chemists with recent practical experi-
ence on related topic. The aim of these
courses is to strengthen the existing capa-
bilities of the participants through theory,
practical exercises, and giving insight into
the current procedures used at VERIFIN.
In September 2020, the CW-LSE courses
were organized in parallel for CW-LSE on
Laboratory Quality assurance (three par-
ticipants) and for the CW-LSE on LC-MS
(four participants). After negotiations
with the OPCW, it was decided to arrange
the courses as one-week on-line training
courses. It was also agreed with the
OPCW, that participants’ active participa-
tion during the course would guarantee a
spot in next year’s course held on-site at
VERIFIN in Helsinki, Finland, in the fall
of 2021 if the COVID-19 outbreak is under
control.

Fellowship Programme

During the fellowship project, a re-
search fellow from developing country
will be given their own research project at
VERIFIN. The funding for the research
fellow is received from the OPCW’s Fel-
lowship Program. The aim of the program
is to assist the research fellow’s home in-
stitution in the field of analytical chemis-
try and possibly create a long-standing re-
lationship between the sending institute
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and the institute inviting the intern. In or-
der to be able to carry out the project, the
research fellow must have sufficient edu-
cational background and experience, in-
cluding adequate English language skills.

The research fellow is given access to
methods and resources not available at
their own institute and thus they are able
to gather new knowledge and expertise
and utilize those skills upon their return.
These projects also benefit the develop-
ment of analysis methods at VERIFIN.
The research results are always reported
to the OPCW. During 2003-2020, VERI-
FIN has hosted 20 research fellows. Due
to the Covid-19 pandemic, no research fel-
lows were selected in 2020.

Proficiency Test Course for Nigeria
and Kenya with Funding from the
OPCW

The first course for six Nigerian and
Kenyan chemist was held in VERIFIN in
February 2020, just before the pandemic
outbreak. The OPCW granted a continua-
tion for this training and it was started in
remote mode in autumn 2020. The aim of
the course is to increase the capacity of the
Nigerian and Kenyan laboratories in the
analysis of chemical weapons related
compounds, so that the laboratories
would eventually achieve status of the
OPCW designated laboratory. The focus
of the training so far has been the analysis

of CW related chemicals and OPCW Pro-
ficiency Tests.

Training with Funding from US
State Department

In 2020, VERIFIN started a new train-
ing project with analytical laboratory in
Ukraine with funding from US State De-
partment’s Chemical Security Program.
The project is aimed at strengthening the
Ukrainian laboratory’s capabilities in
analysis of CWC related chemicals in en-
vironmental samples. The training will
also provide tools for chemical detection,
unambiguous identification, and report-
ing of the results. The focus of this train-
ing project is the OPCW proficiency test
(PT) process.

EuroBioTox training courses

VERIFIN is the leader of the training
work package of the EU Horizon 2020
project EuroBioTox: ”European pro-
gramme for the establishment of vali-
dated procedures for the detection and
identification of biological toxins.” All ad-
vanced training courses of this project
that were planned for 2020 were moved
to year 2021.
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RESOURCES

Funding

VERIFIN is an institute under Depart-
ment of Chemistry, Faculty of Science of
University of Helsinki. In 2019, Institute
has been mainly financed (45.6%) by the
Ministry for Foreign Affairs of Finland
(MFA). Additional outside funding is
mandatory and in 2019, VERIFIN has had

several collaboration projects with US De-
partment of State, Swiss Spiez Labora-
tory, the OPCW, and research partners in
DAIMON, DAIMON 2, EuroBioTox and
TOXI-triage projects funded by EU.
Funding from the Department of Devel-
opment Policy of the MFA has focused on
training programmes for the National Au-
thorities and chemists from developing
countries.

Allocation of funding and expenditure
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Personnel

Director
Vanninen Paula, Professor, PhD

Research Director
Kauppila Tiina, PhD

Laboratory and project managers,
chemists, biochemists and labora-
tory analysts and laboratory engi-
neers
Aalto Sini, MSc
Eiceman Gary, PhD
Hakulinen Hanna, PhD
Heikkinen Harri, PhD
Häkkinen Vesa, MSc
Joutsiniemi Karoliina, PhD
Kiljunen Harri, MSc
Kjellberg Matti, PhD
Kuula Matti
Lattouf Elie, PhD
Minkkinen Niko
Puustinen Anne, PhD
Taure Terhi
Uusalo Reetta
Vesa Terhi
Wilenius Lauri
Yli-Kauhaluoma Sari, PhD

Students
Anttalainen Osmo, Doctoral student, Uni-
versity of Helsinki
Kivinen Anssi, Master student
Niemikoski Hanna, Doctoral student,
University of Helsinki
Nurhazlina Hamzah, Doctoral student,
University of Helsinki

Administration services
Kumpula Campus University Services

Instrumentation
Agilent GC (3)
Agilent GC-ATD-MS/NPD/µECD
Agilent GC-MS
Agilent GC-MS/MS
Agilent GC-MS/dFPD
Agilent 1200 HPLC-FLD/DAD
Bruker Avance III 500 NMR
Bruker Microflex MALDI-TOF*
Jeol JMS-700 GC–HRMS*
Shimatzu Preparative LC
ThermoFinnigan TSQ Quantum Ultra
LC–MS/MS
Thermo Orbitrap Fusion LC-HRMSMS**
Bruker Avance NEO 600 NMR*
Waters Xevo TQD LC–MS/MS
Waters Xevo TQ-XS LC-MS/MS
* owned together with the Department of Chemistry
** owned together with the Department of Chemistry
and with the Faculty of Pharmacy
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Scientific and social interactions

Articles
Koso, T., Rico del Cerro, D., Heikkinen, S., Nypelö, T.,
Buffiere, J., Perea-Buceta, J.E., Potthast, A., Rosenau,
T., Heikkinen, H., Maaheimo, H., Isogai, A., Kil-
peläinen, I., King, A.W.T. (2020) 2D Assignment and
quantitative analysis of cellulose and oxidized cellu-
loses using solution-state NMR spectroscopy, Cellu-
lose 27, 7929-7953.

Kari, O., Ndika, J., Parkkila, P., Louna, A., Lajunen,T.,
Puustinen, A., Viitala, T., Alenius, H. and Urtti, A., In
situ analy-sis of liposome hard and soft protein co-
rona structure and composition in a single label-free
workflow, Nanoscale, 2020, 12, 1728-1741.

Rostila, A., Anttila, S.L., Lalowski, M.M., Vuopala,
K.,Toljamo, T., Lindström, I., Baumann, M.H. and
Puustinen, A. Reactive oxygen species-regulating pro-
teins peroxiredoxin 2 and thioredoxin, and glycer-
aldehyde-3-phosphate dehydrogenase are differen-
tially abundant in induced sputum from smokers with
lung cancer or asbestos expo-sure, Eur. J. Cancer
Prev., 2020; 29, 238-247

Niemikoski, H., Koske, D., Kammann, U., Lang, T.,
Vanninen, P., Studying the metabolism of toxic chem-
ical war-fare agent-related phenylarsenic chemicals
in vitro in cod liver, J. Hazard. Mater. 2020, 2020 Jun
5;391:122221. doi: 10.1016/j.jhazmat.2020.122221.
Epub 2020 Feb 3.

Kuitunen, M-L., Cecilia Altamirano, J., Siegenthaler,
P., Taure, T. H., Häkkinen, V. A. & Vanninen, P. S.,
Derivatization and rapid GC-MS screening of chlo-
rides relevant to the Chemical Weapons Convention
in organic liquid samples, Analytical Methods 2020,
12, 19, 2527-2535.

Niemikoski, H., Söderström, M., Kiljunen, H., Östin,
A., Vanninen, P, Identification of Degradation Prod-
ucts of Sea-Dumped Chemical Warfare Agent-Related
Phenylarsenic Chemicals in Marine Sediment, Anal
Chem, 2020, 92, 7, 4891-4899.

Koskela, H., Cavalcante S. F. de A., Ahmed, S., Van-
ninen, P., Quantum mechanical reference spectrum
simulation for precursors and degradation products
of chemicals relevant to the Chemical Weapons Con-
vention, Magnetic Resonance in Chemistry, First pub-
lished: 31 August 2020,
https://doi.org/10.1002/mrc.5090.

Salminen-Paatero, S., Vanninen, P. & Paatero, J.,
Identification of Pu and U isotopic composition and
its applications in environmental and CBRN research,
Defence technology, 2020.
https://doi.org/10.1016/j.dt.2020.05.007.

Lastumäki, A., Turja, R., Brenner, M., Vanninen, P.,
Niemikoski N., Butrimavičienė L., Stankevičiūtė M.,
Lehtonen K.,  Biological effects of dumped chemical
weapons in the Baltic Sea: A multi-biomarker study
using caged mus-sels at the Bornholm main dumping
site, Marine Environmental Research, 161, 2020,
105036. doi.org/10.1016/j.marenvres.2020.105036.

Vanninen, P., Östin, A., Bełdowski, J., Pedersen, E.A.,
Söderström, M., Szubska, M., Grabowski, M., Siedle-
wicz, M.,  Czub, M.,  Popiel, S., Nawała, J., Dziedzic,
D., Jakacki, J., Pączek, B., Exposure status of sea-
dumped chemical warfare agents in the Baltic Sea,
Marine Environmental Research, 161, 2020,
 DOI:/10.1016/j.marenvres.2020.105112.

Pallis, George; Psarras, George; Vamvakari, Julia;
Kuula, Matti; Kiljunen, Harri; Hakulinen, Hanna;
Vanninen, Paula. A fast, miniaturized, real-time unit
for sampling, modulation and separation in detection
of hazardous chemicals, Analytical Chemistry,
https://pubs.acs.org/doi/10.1021/acs.anal-
chem.0c02898.

Hanna Niemikoski, Mirkka Sarparanta, and Anu J.
Airaksinen* Metabolism of a Bioorthogonal PET
Tracer Candi-date [19F/18F]SiFA-Tetrazine in Mouse
Liver Microsomes: Biotransformation Pathways and
Defluorination Investi-gated by UHPLC-HRMS, Or-
cidhttp://orcid.org/0000-0002-6578-4227.

Hanna Niemikoski, Katharina Straumer, Aino Ahvo,
Raisa Turja, Matthias Brenner, Tomi Rautanen,
Thomas Lang, Kari K. Lehtonen, and Paula Vanninen,
Detection of Chemical Warfare Agent Related Phe-
nylarsenic Compounds and Multi-Biomarker Re-
sponses in Cod (Gadus Morhua) from Munition
Dumpsites.” Marine Environmental Re-search, 2020,
Marine Environmental Research. 162, 14.

Sofia Otaru, Hanna Niemikoski, Mirkka Sarparanta,
and Anu J. Airaksinen, Metabolism of a Bioorthogo-
nal PET Tracer Candidate [19F/18F]SiFA-Tetrazine
in Mouse Liver Microsomes: Biotransformation Path-
ways and Defluorination Investigated by UHPLC-
HRMS, Mol. Pharmaceutics 2020, 17, 8, 3106–3115.

Vanninen P, Lignell H, Heikkinen H, Kiljunen H,
Silva O, Aalto S, and Kauppila T: Chemical Forensics.
Chapter in “Evolving CBRNe and Missile Technolo-
gies Challenges”, Editors-in-Chief: Maurizio Martel-
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Vanninen P., 2020, Verification of Chemicals Related
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of Analytical Chemistry: Applications, theory and In-
strumentation. Chichester: John Wiley & Sons Ltd.
DOI: 10.1002/9780470027318.a0401.pub3

Borrett. V., Hanham. M., Jeremias. G., Forman. J.,
Revill. J., Borrie. J., Åstot. C., Baulig. A., Curty. C.,
Dorner. B.G, Fraga. C., Gonzalez. D., Mikulak. R.,
Noort. D., Raza. S. K., Tang. C., Timperley. C., van
Straten. F.M, van Zalen. E., Vanninen. P., Waqar. F.
2020. “Science and Technology for WMD compliance
monitoring and investigations”. WMD Compliance
and Enforcement Series No. 11. Geneva, Switzerland:
UNIDIR.
https://doi.org/10.37559/WMD/20/WMDCE11.

Oral Presentations in scientific and
social meetings
Anne Puustinen, VERIFIN: kemiallisten aseiden kiel-
tosopimus ja laboratorioanalyysit, Kliinisen kemian
seminaari, Haartman Instituutti, Helsinki,
25.2.2020.

Paula Vanninen, Naistoimittajien tiedesauna,
Kemiallisten taisteluaineiden tunnistamiseen uudet
työkalut pelastustoimelle, Helsingin yliopisto,
27.2.2020

Paula Vanninen, Chemical Warfare material dumped
in sea: harmless or human/environmental threat,
16.6., Chemistry department afternoon coffee served
on 16th June 2020.

Interactions with the media

Journal entries
Paula Vanninen, Virve Pohjanpalo, Yliopistolehti,
2020
Paula Vanninen, Ville Lehtinen, 25.8.2020, MTV 3
Paula Vanninen, Hannu Aaltonen, STT, 25.8.2020
Paula Vanninen, Jussi Orell, Lännen Media,
28.8.2020
Paula Vanninen, Virpi Niemistö, Lännen Media,
4.9.2020
Paula Vanninen, Laura Halminen, HS, 2020
Paula Vanninen, Marjo Oikarinen, Lännenmedia,
25.9.2020
Paula Vanninen, Tuomas Kangasniemi. Tekniikka ja
talous, 29.10.2020

Interviews on TV and in newspapers
Paula Vanninen and Hanna Niemikoski interview by
Sisko Loikkanen, YLE Tiedeykkönen, January 2020,
”Meriin sodan jälkeen upotetut kemialliset
taisteluaineet ovat arvaamaton ympäristöuhka -
myrkkyjäämiä löytynyt kalanäytteistä”

Paula Vanninen, Chemistry now and in the Future-in-
terview, internet course for high school students,
5.10.2020

Podcast, Paula Vanninen haastattelu Oulun yliopisto,
kunniatohtori, 22.5.2020, haastattelijana professori
Risto Laitinen

Paula Vanninen. MTV 3 news, live broadcast,
2.9.2020

Paula Vanninen, interviewer Tomi Lindblom, Alfatv,
8.9.2020

Paula Vanninen ja Ilkka Ojanperä, Novitshok-
myrkytyksen todistaminen on kemiallista sala-
poliisityötä, Tiedeykkönen, 16.10.2020

Thesis evaluated at the Institute
Daniel Koske, Doctoral Thesis “Dumped munitions:
Effects, metabolism and detection of explosive com-
pounds and chemical war-fare agent-related chemi-
cals in fish from the Baltic Sea”, Christian-Albrechts-
Universität zu Kiel, 2020.

Anssi Kivinen, Master’s Thesis “Analysis of volatile
organic compounds from environmental samples
with solid phase microextraction arrow and GC-MS”,
University of Helsinki, 2020.

Matti Kuula, Master’s Thesis “Räjähdysaineiden
määritys sedimentistä kaasukromatografi-massapek-
trometrisesti”, University of Helsinki, 2020

Tasks in Scientific Organizations and
Bodies
Vesa Häkkinen
• Member of the OPCW Validation Group for the MS

data for the OPCW Chemical Analytical Database
(OCAD)

Harri Heikkinen
• Member of the OPCW Validation Group for the

NMR data for the OPCW Chemical Analytical Da-
tabase (OCAD)

Matti Kuula
• Member of the steering group of the Centre of Ex-

pertise on Chemical Threats
• Member of the national CBRNE-collaboration fo-

rum

Tiina Kauppila
• Member of CBRNE expert group
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Hanna Niemikoski
• Member of the executive committee of Finnish

mass spectrometry society

Paula Vanninen
• Member of the Temporary Working Group on In-

vestigative Science and Technology of the Scien-
tific Advisory Board of the OPCW

• Steering committee member of the Defence and
medication sub-group of the Scientific Advisory
Board for Defence, Finland (MATINE)

• Member of the national CBRNE-collaboration fo-
rum

• Member of the CBRNE Strategy working group
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HOW TO REACH VERIFIN

VERIFIN is located at the Department of Chemistry in the Kumpula Campus, about 6 km
north of the Helsinki city center. Entrance is through the main doors of the Chemicum build-
ing. Kumpula Campus is well connected to public transportation (e.g. buses 55, 70, 71, 73,
74, 75, 77 or trams 6 and 8) and the HSL Journey Planner (https://www.hsl.fi/en) can be
used to plot the route.

Phone

+358 2941 911 (University)
+358 2941 50443

E-mail (generic)

firstname.lastname@helsinki.fi

Web Site

www.verifin.helsinki.fi

Mailing Address

VERIFIN
Department of Chemistry
P.O. Box 55
FI-00014 University of Helsinki, Finland

Visiting Address

VERIFIN
Department of Chemistry
A.I. Virtasen aukio 1
00560 Helsinki, Finland

Main entrance to Chemicum building
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