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Radiotherapy is an effective treatment for cancer but it can damage healthy tissue. C4HaNo . . . _
Specifically, when ionising radiation interacts with healthy DNA, necrosis (cell death) 100000 A single is the arrlva! of one ion at
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Figure-1. Diagrams of pyrimidine and the related bases. Colour code: black is carbon, blue is nitrogen, Pairs refer to two ions arriving in coincidence after one ionizing pulse.*

white is hydrogen and red is oxygen. Pairs spectra are analysed by totalling the counts in each peak.? Dead time is a 32ns period after the arrival of

Radiotherapy and Pyrimidine the first ion (Fig. 5.). If the second ion arrives within that time, the pair is not recorded, losing some counts. t, is
During radiotherapy, ionising radiation ionises cancerous DNA. Once ionised, it the TOF of the first ion to arrive at the detector and t, is the TOF of the second ion after a single ionising pulse.
breaks, preventing the cell from duplicating. This process kills the cancer cells and False peaks occur when ions from separate ionisation events are detected in coincidence after one ionising
shrinks the tumour. However, DNA in healthy tissue surrounding the tumour is pulse. To reduce false coincidences, pyrimidine was kept at 0°C to lower the vapour pressure and ensure a low
often also ionised. pressure of the target molecule in the source region.

By using pyrimidine as a model, the mechanism of the ionisation of the DNA bases Due to the size of the molecule lots of peaks in the pairs spectrum overlapped (merged peaks, Fig. 5.), so a
can be studied and the data used to produce ionisation cross sections of method was developed to extract the individual intensity for each pair in the merged peak.

pyrimidine. An ionization cross section is a measure of the probability that a certain

ion forms upon the collision of an electron with a molecule. 2

e_ \ 5000 =
7 ST E 4000
| J C,H," |
X A
N N - e e
C4H4N,, mass: 80 ~ Parention CsH3N “ :‘;-“.L
Figure-2. The possible results of electron impact ionisation of pyrimidine3 3000 - |
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Experimental Apparatus 2000 '
A hypodermic needle feeds the gaseous sample into the chamber perpendicular to le— False Peaks
the electron beam.* The pulse generator controls the experiment and can be |
adjusted to produce electrons of different energies( Fig. 3.). In this experiment the 1000 -
highest energy used is 200ev and the lowest is 40eV. The apparatus is kept under
vacuum.
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Conclusion
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] E g Figure-5. The pairs spectrum of pyrimidine at 0°C and electron energy Additional analyses must be done to
\ LU 200eV produce ionisation cross sections.
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Figure-3. Schematic of EIl TOFMS equipment? radiotherapy treatment.




