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PROJEKTY NAUKOWE | BADAWCZO-WDROZENIOWE

zastosowanie technik spektrometrycznych w badaniach obiektow zabytkowych

e wykopaliskowych, w probkach srodowiskowych, biologicznych i klinicznych
e badania procesow fizyko-chemicznych na powierzchni ciat statych

e badania stosunkow izotopowych

e projektowanie i walidacja procedur analitycznych zgodnie z wymaganiami metrologicznymi
e \wytwarzanie i certyfikacja materialow odnigesienia

e elektrody jonoselektywne i metody elektrochemiczne

e bioanalityka: metody analityczne w diagnostyce medycznej i mikrobiologii

e padanie wptywu wybranych pierwiastkow na profilaktyke chorob;

e analizy proteomiczne i metabolomiczne tkanek ludzkich, zwierzecych i roslinnych;

e badania obiektow zabytkowych i wykopaliskowych

1. NCN OPUS: prof. dr hab. Ewa Bulska, Zastosowanie modelu ORM do precyzyjnego oznaczania

stosunkow izotopowych pierwiastkow

2. NCN OPUS: dr hab. Barbara Wagner, prof. ucz., Anallza spektralna zabytkowych atrameNtow z

wykorzystaniem uczenia mAszynowego: ALINA

5. MNiSW PMII: MPWN - multifunkcyjny materiat odniesienia polskich wod naturalnych z
mikroplastikiem: MultiBioCRM - multifunkcjonalny CRM roslinny o certyfikowanej zawartosci

metali | mikroplastiku

4. NCN OPUS w konsorcjum z Politechnikg Gdanska: Otwarcie , bursztynowego okna" - dogtebne |

kompleksowe badania wybranych organicznych i nieorganicznych sygnatur chemicznych
zawartych w zywicach kopalnych - retrospektywna analiza srodowiskowa

APARATURA BADAWCZA

* wielodetektorowy spektrometr mas z jonizacjg w plazmie indukcyjnie sprzezonej;
e kwadrupolowe spektrometry mas z jonizacja w plazmie indukcyjnie sprzezongj

e system do ablacji laserowej;

e wysokorozdzielczy spektrometr absorpcji atomowe;

e chromatograf gazowy potaczony z wysokorozdzielczym spektrometrem mas z analizatorem
czasu przelotu z jonizacja strumieniem elektronow;

e Ultrasprawne chromatografy cieczowe;

e zestawy do elektroforezy kapilarnej, elektroforezy zelowej i transferu biatek;
* Uurzadzenia do przygotowania probek do analizy: mineralizatory, liofilizatory, inkubatory,

koncentratory, termomiksery

AKREDYTACJA

Laboratorium posiada akredytacje przyznang w 2014 roku

przez Polskie Centrum Akredytacji.

Aktualny zakres akredytowanej dziatalnosci laboratoryjnej UW:
https://cnbch.uw.edu.pl/badania/laboratoria-akredytowane/

Uniwersytetu Warszawskiego.
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PRACE DYPLOMOWE W 2025 r.

magisterskie

licencjackie

Inzynierskie

1. Ujawnianie sladow powystrzatowych GSR w ujeciu kryminalistycznym.

2. Porownawcza analiza sktadu pierwiastkowego mikroprobek historycznych rekopisow o
Zroznicowanym zaawansowaniu korozji atramentowe;.

3. Elemental and Homogeneity Analysis of Animal Tissues - from Certified to In-House

Reference Material.

4. Charakterystyka i optymalizacja sktadu pierwiastkowego wody naturalnej do produkc;ji

materiatu odniesienia dla laboratoriow analitycznych.

ch

Uniwersytetu Warszawskiego

5. Zastosowanie techniki fluorescencji rentgenowskiej w ocenie sktadu pierwiastkowego

szkta archeologicznego.
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From the Archives: Chemical Study of Royal Seal Cords
using Mass Spectrometric Techniques

Anna Czajka, Katarzyna Lech,* Izabela Anna Nasitowska, Gaja Wachowska,
and Barbara Wagner*

MS(/MS)

This research project is dedicated to examinations of the chemical
compaosition of seal cords of taski's Statute (1506), a significant

-

document from the Polish-Lithuanian Commonwealth listed
in the UNESCO Memaory of the World national register. The cords,
along with cords from four other royal documents of the
same period, show considerable deterioration due to age and
material components. The analysis employs laser ablation
inductively coupled plasma mass spectrometry (LA-ICP-MS) and
high-performance liquid chromatography coupled with electro-
spray ionization tandem mass spectrometry (HPLC-UV-Vis-ESI

Spectrochimica Acta Part B: Atomic Spectroscopy 234 (2025) 107347
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Analytical note

Tantalum-modified graphite furnace as a novel approach for total fluorine
determination and indirect PFAS analysis by HR-CS-MAS

Andrii Tupys®-, Jakub Nozykowski ®, Barbara Wagner *, Marcin Strawski ®, Andrzej Gawor ®,
Myroslava Petrovska”, Ewa Bulska
ABSTRACT

ccccc

Fluorine is vital to the environment and biclogical systems. However, given the limited analyrical capabilities of
the instrumental techniques currently available, there is a need for the development of novel methodological
approaches for its determinarion. It has recently been demonsmrated that there is significant potential in applying
high resclution continuum source molecular absorption spectromertry (HR-CS-MAS). In this approach, optimal
analytical parameters for fluorine determination can be achieved by monitoring molecular absorption of mon-

MS/MS) to examine the inorganic mordants and organic dyes.
The results reveal ellagitannin dyes in black cords, and madder
and lac dye markers in one red cord. Some soluble redwoods
(likely permambuco, known also as brazilwood) are detected in

ervation state varies among cords, correlating with the mordants;
iron predominates in the black and red threads of taski's
Statute, contributing to their degradation, whereas the white
cord exhibits higher sulfur content. In situ sampling using papers
soaked with bathophenanthroline (Bphen) allows detection of

oflucrides formed in the presence of a mixmre of modifiers, in which monofluoride forming elements and sta-
bilizing substances are essential. One potential alternative to the “modifier cocktail™ is the use of tantalum foil
inserted into the atomizer to cover the graphite surface. However, given the limited thermomechanical strength
of the tantalum foil, this study examined the possibility of applying tantalum(V) ethoxide solution to direct the
medification of the graphite surface. The objective of this study was to develop a simplified protocol with
enhanced analytical parameters for fluorine determination. The morphology and chemical composition of the
graphite surface were investigated using surface techniques (TOF-SIMS and LA-ICP-MS). The analytical perfor-
mance of the proposed approach for fluorine determinarion was evaluated and compared with previously re-

major elements in the fibers. These findings are vital for guiding
future conservation practices and mitigating risks in cleaning and
restoring these delicate materials.

hemPlesChen 2025, 90, 202500098 (1 of 10}

© 2025 Wiley-VCH GrabH
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Preliminary studies of dried blood spots elemental signature following i

diagnosis of SARS-CoV-2

Andrii Tupys ™ , Barbara Wagner *, Aleksandra Towarek ”, Olha Dushna *", Katarzyna Serwan",
Krystian Jazdzewski 4 Fwa Bulska "

ABSTRACT

The primary objective of this study was to assess the elemental signature of blood from patients who had been
initially diagnosed with the impact of COVID-19 infection. A drop of finger-blood was deposited on clinical filter
paper, and then analyzed to evaluate the number of anti-SARS-CoV-2 antibodies, which would indicate the
patient’s status. Antibody levels were determined using the Anti-SARS-CoV-2 QuantiVac ELISA (IgG) quantita-
tive immunoassay. The remaining samples of dried blood spots (DBSs) were subsequently subjected to 8 multi-
elemental analysis by means of laser ablaton inductively couwpled plasma mass spectrometry (LA-ICP-MS).
Transient signals of selected elements were monitored with isotope " Fe assigned as the internal standard. The
principal component analysis (PCA) was used to evaluate the possible correlation between the elemental
compaosition of DBS with the number of antibodies. The preformed classification enabled the linking of antibody
levels of patients infected with the virus with the elemental status of blood, indicating the body’s reacton to the

Fig. 3. The results of LA-ICP-MS analysis of the modified graphite furnace with Ta: (a) pure graphite; (b) tantalum-coated graphite.

https://doi.org/10.1016/j.5ab.2025.107347
Received 11 July 2025; Received in revised form 25 September 2025; Accepted 29 September 2025
Avwailable online 30 September 2025

0584-8547,/8 2025 Elsevier B.V. All rights are res

erved, including those for text and data mining, Al training, and similar technologies.

ported methods. The optimized time-temperature programme was used to determine the fluorine content in
groundwater, and the protocol, which had been elaborated, was applied to analyze fluorine in PFAS.

ELEMENTAL PROFILING OF PSORIATIC SKIN TISSUES
USING ICP-MS

Olha Dushna', Andrzej Gawor', Karol Pniewski?, Witold Owczarek?, Ewa Bulska', Anna Ruszczynska'

Military Institute of Medicine - National Research Institute, Department of Dermatology, Szaserow 128, 04-141, Warsaw, Poland
e-mail: 0.dushna@uw.edu.pl

ABSTRACT

Psoriasis is a chronic, non-infectious skin disease with a complex
genetic, immunological, and environmental background. Imbalances in
elemental composition may influence the development and severity of @
lesions, as both major and trace elements are involved in the regulation
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Heterogeneity of radial spoke components in Tetrahymena cilia

Marta Bicka'? - Avrin Ghanaeian® - Corbin Black® - Ewa Joachimiak' - Anna Osinka' - Sumita Majhi’ -
Anna Konopka*® - Ewa Bulska®® . Khanh Huy Bui® - Dorota Wloga®

Abstract
Radial spokes. RS1. RS2, and RS3, are T-shaped, multiprotein complexes that transmit regulatory signals from the central
apparatus to outer doublet complexes, including dynein arms. Radial spokes, especially RS3, differ in their morphology.
protein composition, and RS base-docked 1DAs. Spokes” defects alter cilia beating frequency, wavetorm, and amplitude.
leading, in humans, to primary ciliary dyskinesia and male mfertility. The role of the particular spokes remains unclear.
Cihate Tetrahymena thermophila has three RSP3 paralogs and two or three paralogs of some other RSPs. Using multiple
complementary approaches, we demonstrated that Tefrafiymena forms RS1 and RS2 subtypes, cach with a core composed
of various RSP3 paralogs and one type of RSP3-less R53. We elucidated proteomes of RS1 and RS2 subtypes, RS3, and
identified novel RS proteins. including enzymatic proteins involved in local regulation of ADP/ATP levels, the guanylate
nucleotide pathway, and protein phosphorylation, whose pre
p3A-3HA nal Jan R 3 5

A Rsp! O )

¢ further diversifies RSs’ properties and hkely functions.

Fig. 1 Ciliary localization of R=p3 paralogs. {A-C) 3HA-tagged Rsp3
paralogs expressed under the control of the transcriptional promoters
localize along the entire cilia length except for the ciliary tip. Cells
were co-labeled with (A-B) anti-acetylated tbulin antibody or {C)
polyG to visualize ¢ shafi. To the right, are presented the mag-
ifi s indicated by the white insets, showin
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determined using inductively coupled plasma mass spectrometry
(ICP-MS) after sample digestion in 65% HNO5 within a closed microwave-
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The same samples were subjected to proteomic analysis, and the results
were correlated with the elemental signature.
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Wilcoxon test - NO statistically significant differences (p < 0.05)
Increases and decreases in elemental content in lesional skin.
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