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1 - Dosimetry with tubes
Test with varying films number at highest dose

Dose:

The highest dose that can be achieved - 50, 75 or 100 Gy

Dose rate:

106 Gy/s

1 2 3 4 5 6 7 8 9

1 with one film before
without the tube

with one film only after
without the tube

with two films before and after 
without the tube

50 or 75 or 100 Gy, 106 Gy/s

2
20 µL

with one film before
with 20 µL in 0.5 mL tube

with one film only after
with 20 µL in 0.5 mL tube

with two films before and after 
with 20 µL in 0.5 mL tube

50 or 75 or 100 Gy, 106 Gy/s

3
50 µL

with one film before
with 50 µL in 0.5 mL tube

with one film only after
with  50 µL in 0.5 mL tube

with two films before and after 
with  50 µL in 0.5 mL tube

50 or 75 or 100 Gy, 106 Gy/s

4
0.5 mL

with one film before
with 0.5 mL in 2 mL tube

with one film only after
with 0.5 mL in 2 mL tube

with two films before and after 
with 0.5 mL in 2 mL tube

50 or 75 or 100 Gy, 106 Gy/s
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2 - Chemical effects of PITZ beam
H2O2 production measurements during water radiolysis 50 µL in

0.5 mL tube 

h: 7 mm

Dose:

0, 10, 25, 50, 75, 100 Gy

Dose rate:

for conventional 5 x 10-2 Gy/s

for UHDR: 106 Gy/s

PITZ time:

36 irradiated samples, repeated three times – 8 h at daytime (app. 6:00 am – 6:00 pm)

1 2 3 4 5 6 7 8 9

1 0 Gy 10 Gy 75 Gy 50 Gy

5 x 10-2 Gy/s

2 0 Gy 10 Gy 25 Gy 100 Gy

5 x 10-2 Gy/s

3 0 Gy 10 Gy 75 Gy 50 Gy

106 Gy/s

4 0 Gy 10 Gy 25 Gy 100 Gy

106 Gy/s

• irradiation in duplicate

• calibration for every samples set
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3 - Biochemical effects of PITZ beam
DNA plasmid conformation 

20 µL in

0.5 mL tube 

h: 4.3 mm

Dose:

0, 5, 10, 25, 50 Gy

Dose rate:

for conventional 5 x 10-2 Gy/s

for UHDR: 106 Gy/s

PITZ time:

24 irradiated samples, repeated three times – 8 h at any time (stored at +40C)

1 2 3 4 5 6 7 8 9

1 0 Gy 5 Gy 10 Gy

5 x 10-2 Gy/s

2 0 Gy 25 Gy 50 Gy

5 x 10-2 Gy/s

3 0 Gy 5 Gy 10 Gy

106 Gy/s

4 0 Gy 25 Gy 50 Gy

106 Gy/s

• irradiation in duplicate

• in 50 µL
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4 - Biological effects of PITZ beam

Cell survival after irradiation 0.5 mL in

2 mL tube 

h: 11 mm

w: 10.5 mm 

Dose:

0, 2, 5, 10, 15 Gy

Dose rate:

for conventional 5 x 10-2 Gy/s

for UHDR: 106 Gy/s

PITZ time:

With triplicates 24 irradiated samples per cell line – 8 h per cell line

Repeated minimum three times – 8 h per cell line at daytime (app. 6:00 am – 6:00 pm)

1 2 3 4 5 6 7 8 9

1 0 Gy 2 Gy 5 Gy

5 x 10-2 Gy/s

2 0 Gy 10 Gy 15 Gy

5 x 10-2 Gy/s

3 0 Gy 2 Gy 5 Gy

106 Gy/s

4 0 Gy 10 Gy 15 Gy

106 Gy/s

• 4 cell lines: HeLa, A549; HEK293, HEL299

* Sample volume can be tested in 0.2-0.3 (0.1) mL

(in 0.5 or 2 mL tube), if bigger beam could not be set
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KW 45 time line

High adjustment

1.2-18.2 samples

5 x 10-2 Gy/s

19.2-27.2 samples

106 Gy/s

1.2-9.2 samples

106 Gy/s

19.2-27.2 samples

5 x 10-2 Gy/s

20.2-28.2 samples

106 Gy/s

Samples shielded

1.2-9.2 samples

106 Gy/s

19.2-27.2 samples

106 Gy/s

10.2-18.2 samples

106 Gy/s

28.2-36.2 samples

106 Gy/s

37.2-45.2 & 1.3-5.3

samples, 1011 Gy/s

19.3-27.3 samples

106 Gy/s

19.3-27.3 samples

5 x 10-2 Gy/s

28.3-32.3 & 56.2-59.2

samples, 106 Gy/s

33.3-37.3 & 51.2-54.2

samples, 1011 Gy/s

* H2O

* DNA plasmid
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Data Analysis is ongoing
H2O2 one sample set:

DNA plasmid for selected samples running right now in a lab by Julia 

5 samples = 6 h at a lab + 1 h for processing 
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Main points

• One sample set (9 samples) = 1 shift

• Adjustments to spare time:

• irradiation in duplicate

• H2O2 calibration for every samples set

• DNA plasmid in 50 µL

• Beam has significant back scattering → 4 samples sets are not reliable →

3 samples sets were repeated

• Beam has significant dark current → 5 samples sets at 5 x 10-2 Gy/s are

probably not reliable

• Crisis management by biologist → at least one set at 1011 Gy/s could have

been spared

• Data analysis requires dosimetry data
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KW 45 time line

High adjustment

1.2-18.2 samples

5 x 10-2 Gy/s

19.2-27.2 samples

106 Gy/s

1.2-9.2 samples

106 Gy/s

19.2-27.2 samples

5 x 10-2 Gy/s

20.2-28.2 samples

106 Gy/s

Samples shielded

1.2-9.2 samples

106 Gy/s

19.2-27.2 samples

106 Gy/s

10.2-18.2 samples

106 Gy/s

28.2-36.2 samples

106 Gy/s

37.2-45.2 & 1.3-5.3

samples, 1011 Gy/s

19.3-27.3 samples

106 Gy/s

19.3-27.3 samples

5 x 10-2 Gy/s

28.3-32.3 & 56.2-59.2

samples, 106 Gy/s

33.3-37.3 & 51.2-54.2

samples, 1011 Gy/s

* H2O

* DNA plasmid
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Main conclusion

• Proof-of-concenpt of some biochem

experiments at PITZ done

• Beam proof by disometry before any 

further biochem experiment

• Careful time planning

• Physicist supervision

? FRPT poster

? Master Student at TH Wildau for cellular effects of PITZ beam in March-August 2023
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Thank you for your attention!

Huge thanks to shift crews for your efforts!


