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Prezentowana praca doktorska poswiecona jest badaniu
zastosowan biomedycznych spektroskopii czasow
zycia pozytonéw (PALS) w celu charakterystyki
normalnych 1 nowotworowych komoérek i tkanek.
Badania przeprowadzone w ramach tej pracy, maja na
celu zwerytikowanie perspektywy zastosowania
pozytonium jako nowego biomarkera w diagnostyce
nowotworéw. Hipoteza badawcza zaklada, ze komorki
nowotworowe roznig si¢ w swojej nanostrukturze od
komorek prawidlowych, oraz ze zmiany te wplywajg
na wlasciwosci pozytonium w stopniu mozliwym do
zaobserwowania za pomoca techniki PALS.
Proponowana hipoteza jest testowana na dwadch
modelach: sluzaka serca jako tagodnego guza oraz
hodowli linii komdérkowych czerniaka jako przyktad
ztodliwego nowotworu. W obu przypadkach
wiasciwosel pozytonium pordéwnuje sie

Z odpowiednia prawidlowa tkanka i linig komdrkowa.
Przeprowadzane sa pomiary zardwno dla utrwalonych,
jak i zywych komorek 1 tkanek, w celu zbadania
wplywu wody oraz zywotnosci komérek na sygnat
PALS. Uzyskane wyniki wskazujg na znaczace réznice
w czasie zycia 1 intensywnosci produkeji pozytonium
pomiedzy nowotworowymi a normalnymi komdrkami i
tkankami we wszystkich badanych przypadkach,
niezaleznie od uwodnienia czy utrwalenia probek.
Uzyskane wyniki pozwalajg na potwierdzenie hipotezy
badawczej, ze pozytonium mozna zastosowaé jako
nowy biomarker w diagnostyce nowotwordw.
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This thesis is devoted to examining a possible
biomedical application of Positron Annihilation
Lifetime Spectroscopy (PALS), for the characterisation
of normal and cancer cells and tissues.

Studies conducted in the framework of this thesis aim
to test the research hypothesis that positronium can be
used as a novel biomarker for cancer diagnostics. The
working hypothesis assumes that cancer cells differ
from normal ones, in their nanostructure and molecular
interactions. These changes are significant enough to
affect positronium properties to a degree observable
with the PALS technique. The proposed hypothesis is
tested in two models: benign cardiac myxoma
specimens and malignant melanoma cultured cell lines.
In both cases, positronium properties are compared to
an appropriate normal tissue and cell line. Studies are
performed for both fixed and living cells and tissues to
investigate the influence of water and cell viability on
the PALS signal. Obtained results show significant
differences in positronium lifetime and its production
intensity between cancer and normal cells and tissues
in all studied cases, regardless of hydration and fixation
of specimens. Therefore, obtained results validate the
working hypothesis that positronium can be applied as
a novel biomarker in cancer diagnostics.
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This thesis is devoted to examining a possible
biomedical application of Positron Annihilation
Lifetime Spectroscopy (PALS), for the characterisation
of normal and cancer cells and tissues.

Studies conducted in the framework of this thesis aim
to test the research hypothesis that positronium can be
used as a novel biomarker for cancer diagnostics. The
working hypothesis assumes that cancer cells differ
from normal ones, in their nanostructure and molecular
interactions. These changes are significant enough to
affect positronium properties to a degree observable
with the PALS technique. The proposed hypothesis is




tested in two models: benign cardiac myxoma
specimens and malignant melanoma cultured ce]l lines.
In both cases, positronium properties are compared to
an appropriate normal tissue and cell line. Studies are
performed for both fixed and living cells and tissues to
investigate the influence of water and cell viability on
the PALS signal. Obtained results show significant
differences in positronium lifetime and its production
ntensity between cancer and normal cells and tissues
in all studied cases, regardless of hydration and fixation
of specimens. Therefore, obtained results validate the
working hypothesis that positronium can be applied as
a novel biomarker in cancer diagnostics.
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