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VAIKUTUS is an international and multidisciplinary consortium
that joins together scientists from 5 countries of 3 continents:
Finland, Italy, Brazil, South Africa, and Ukraine. Project is
coordinated by the Laboratory of Inorganic Chemistry (EOK) of
the University of Helsinki (Prof. Dr Andriy Grafov). VAIKUTUS in
Finnish means “effect”, “action”. So, principal objective is an action
for establishing a long-lasting collaboration that will promote mutual
exchanges of research staff and transfer of knowledge. VAIKUTUS
includes the Institute for Energetics and Interphases (Padua) and the
Institute of Chemistry and Technology of Polymers (Naples), both
from the National Research Council of Italy; Prof. E.B.Mano Institute
of Macromolecules of the Federal University of Rio de Janeiro
(Brazil); National Institute of Amazonian Research (INPA, Manaus, Amazonas, Brazil); The International Centre
for Genetic Engineering and Biotechnology (Cape Town, South Africa), and the Institute of Organic Chemistry of
the National Academy of Sciences (Kiev, Ukraine). Main scientific goal of project is the development of
knowledge-based inorgano-bioorganic NCs, high-added value biodegradable polymers and composites, tailor
made functional coatings, drug delivery vectors, bioactive compounds, pharmaceutical and cosmetic formulas
through valorisation of regional natural resources, plant biodiversity, and scientific expertise.
Expertise of the partners is mutually complementary; it encompasses synthesis and testing of new inorgano-
bioorganic NCs for treatment of neglected tropical diseases (NTDs) and cancer. Nowadays, cancer is
the second cause of death in Western countries. 90 % of chemotherapy’s failure are due to cancer cell
resistance; lack of specificity, and poor solubility of drugs. The NTDs affect approx. 2.7 billion of poorest
population. There is no vaccine available, and treatment is long and expensive, based on highly toxic
old drugs developed more than half a century ago. Thus, insect vector control, drug discovery and
delivery are urgently needed.

Nanoparticles (NPs) underpin new technology for the
production of hybrid nanocomposites, biomaterials, bio-
conjugate drugs and insect vector control agents, which can
be delivered to target site and released slowly. In the area
of engineering applications the objective is to develop
engineering polymers and hybrid NCs containing natural
fillers (fibers, clays, and carbon NPs) for sustainable
development applications. Environmentally friendly
materials are developed by introduction of biodegradable
polymers in the synthetic ones. New surface treatment
procedures provide better adhesion and dispersion of the
fillers in the polymer matrix, e.g. hydrophobisation of natural
fibres by direct fluorination and expansion of natural

graphites. Original low-temperature fluorination method of natural fibres and carbon nanotubes was
developed. Carbon nanotubes containing up to 23 % of surface fluorine were obtained according to
original procedure, paving the way to surface insulated nanoconductors and new hydrophobic stationary
phases in chromatography.
One of the most important results of VAIKUTUS is development of effective topical treatment of
cutaneous leishmaniasis. The treatment is based on 3 separate approaches, developed at the EOK
jointly with the INPA team: (1) pentamidine containing topical ointment, (2) natural ethnomedical active
compound containing ointment, and (3) pentavalent antimony containing nanogel for intralesional
injections. The last one is up to 30 times more effective than commercial first choice antimonial



Glucantime ® and permits to reduce and simplify very long and painful cutaneous leishmaniasis
treatment.
Retrosynthetic analysis was performed for anticancer and anti NTD drugs (leishmania and malaria).
New reliable and cost-efficient synthetic pathways were developed for the active substances previously
only obtained from natural raw materials: ellipticine and arylnerolidyls, previously available in minor
quantities. Chemical derivatization and nanoformulation of several artemisinine and zerumbone
derivatives were developed to enhance their solubility and bioavailability. In order to improve the
bioavailability of anticancer drugs, new dissolution systems for hardly soluble active ajoene derivatives
were developed containing only components, permitted for medical use.In order to deliver the drugs to
the target site and to provide gradual release, the nanohybrids with metal NPs were developed.
Anticancer, antileishmanial, and antimalarial activities of palladium nanohybride with ajoene and
zerumbone derivatives and gold nanohybride with pentamidine are in course.
In the area of insect vector control, new high efficient and less toxic fluorine containing insecticides were
developed and their insecticide and repellent activities were tested. Activity data are in good agreement
with computational docking calculations using acetylcholine receptor model. New nanoformulas for
“green” repellents of plant origin: dillapiole and eugenol were developed. “Green” repellents containing
electrospun nanofibers and NC films are under testing in the INPA group.
The project corresponds to main priorities for strengthening S&T cooperation between Europe and
Partner countries on different continents (Brazil, Ukraine, and South Africa) in the areas of biomedical
nanocomposite materials and materials for advanced engineering applications. VAIKUTUS forges one
to 12-month exchange visits between the EU and Partner countries for postgraduate students,
postdoctoral fellows, and experienced researchers fostering the exchange of knowledge and skills. The
exchange is particularly efficient, since the project brings together interdisciplinary researchers, and
hence creates unique opportunity for cross-fertilisation of ideas.
During the project, 207 secondments of 121 researchers were realised, in total 312,54 person/month.

Among them 134 secondments of 71 early stage
researchers, in total 156,64 person/month.
VAIKUTUS established friendly and creative
environment between the partners. We regularly
meet at the project Seminars that usually last 3-4
days and were held in Helsinki (May 2012), Cape
Town (March 2013), Kiev (September 2013), Ischia
near Naples (May 2014), Rio de Janeiro (May 2015),
and the final Seminar in Pozzuoli (February 2016).
VAIKUTUS produced a significant socio-economic
impact both for the participating researchers and for
the participating organisations. Hosting groups learnt
not only to organise research work of the fellows, but

to carefully provide good living conditions, to communicate with people with different cultural
backgrounds and traditions. Consortium created a creative working environment with highly friendly
spirit. Visiting researchers established many long-lasting friendship relations. VAIKUTUS contributed to
realisation of the potential of each researcher, helped them to acquire new skills, opened new career
perspectives. In 2015-16, Department of Chemistry of the University of Helsinki three times send several
deactivated NMR spectrometers, computers and small laboratory equipment to Institute of Organic
Chemistry (Kiev; Ukraine) as a humanitarian aid.
In order to promote the VAIKUTUS results dissemination and the transfer of knowledge, website of the
project http://www.fp7vaikutus.net/ was created and regularly updated. The instruments and equipment
still good enough and are valuable for Ukrainian colleagues.
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