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1. Motivation

→ Positronium lifetime and intensity are related  with temporal dynamics of 
nanostructures in cells and tissues

→ Possibility to determine  early  and  advanced  stages  of  carcinogenesis  by 
observing changes in biomechanical parameters between normal and cancer 
cells

→ Combining J-PET scanner with PALS technique – new biomarker in cancer 
diagnosis
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2. Cancer vs normal cells

https://www.dietdoctor.com/6-common-features-cancer
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https://www.dietdoctor.com/6-common-features-cancer


3. PALS setup
→ Two BaF2 detectors with resolution  ~250 ps (FWHM)

→ 22Na source in  Kapton foil with activity ~ 1 MBq sandwich between sample

→ PALS spectra analysis with PALS Avalanche program developed by K. Dulski – J-PET collaboration
K. Dulski et al., Analysis procedure of the positronium lifetime spectra for the J-PET detector, Acta Phys. Polon. B48 no. 10, 1611 (2017)
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3. PALS 
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https://healthjade.com/human-heart-health/

Patient ID Sex Age

1 man 70

2 man 58

3 woman 59

4 woman 85

5 woman 60

6 man 64



3. PALS 
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3. PALS 
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Patient ID Sex Age

2 man 58

3 woman 59



4. PALS studies of cells culture in vitro 
Human cell lines:
1) Melanocytes HEMa-LP from ThermoFisher
2) Melanoma WM115 from ATCC
3) Melanoma WM266 from ATCC

→ Cultured in M254/RPMI 1640 medium 
supplemented with HGMS-2/10% Fetal Bovine Serum, 
Penicillin 100U/ml and Streptomycin 100 ug/ml 
→ Culture was incubated at 37°C in  5% CO2 
humidified atmosphere rinse  
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4. PALS - cells culture in vitro
Human cell lines:
1) Melanocytes HEMa-LP from ThermoFisher
2) Melanoma WM115 from ATCC
3) Melanoma WM266 from ATCC
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Cell Line Viability Rate of 
change [%]

HEMa-LP 2.06

WM115 5.22

WM266 2.03



4. PALS - cell culture with Vitamin C and EGCG

Vitamin C (L-ascorbic acid) → found in various foods, 

functions as an antioxidant

EGCG ( Epigallocatechin gallate) → found mostly in 

green tea, 100x more powerful antioxidant than Vit. C
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https://www.123rf.com/photo_106233294_stock-vector-ascorbic-acid-vitamin-c--structural-chemical-formula-and-molecule-model-vector-illustration.html
https://www.dreamstime.com/epigallocatechin-gallate-egcg-most-abundant-catechin-i-tea-structural-chemical-formula-molecule-model-vector-image110021327

https://www.123rf.com/photo_106233294_stock-vector-ascorbic-acid-vitamin-c--structural-chemical-formula-and-molecule-model-vector-illustration.html
https://www.dreamstime.com/epigallocatechin-gallate-egcg-most-abundant-catechin-i-tea-structural-chemical-formula-molecule-model-vector-image110021327


4. PALS - cell culture with EGCG and Vit. C
Cytotoxicity of EGCG and Vit C.  → cell viability was checked after 24 h incubation in given concentration 
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4. PALS - cell culture with Vit. C
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Vit. C HEMA WM115 WM266

Concentration 
[uM]

Viability 
RoC [%]

Viability 
RoC [%]

Viability 
RoC [%]

0 2,13 5,99 0,21

100 10,31 4,75 0,52

1000 4,76 1,68 0,31

4000 7,14 4,00 0,32



4. PALS - cell culture with EGCG 
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EGCG HEMA WM115 WM266

Concentration 
[uM]

Viability 
RoC [%]

Viability 
RoC [%]

Viability 
RoC [%]

0 2,13 5,99 0,21

10 6,00 0,44 1,36

100 9,46 4,18 0,52

400 4,10 0,11 0,72



5. Summary and future plans
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Thank you for attention
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3. PALS 
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Patient ID Sex Age Sample ID

1 woman 72 1-6

2 man 61 7

3 man 59 8-10

4 woman 54 11-13



4. PALS - cells culture - freeze dried
Human cell lines:
1) Melanocytes HEMa-LP from ThermoFisher
2) Melanoma WM115 from ATCC
3) Melanoma WM266 from ATCC
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