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The repeatability of dose determination was
±9% (2a) before and ±5% (2a) after the cor-
rection for foil thickness. The latter result is very
good for this kind of dosimeters.

The non-irradiated foils are practically non-sen-
sitive to the sun light and only slightly sensitive to

UV. This is a highly advantageous toward the wide
used FWT radiochromic dosimeters.

The fading just after irradiation was low.
The influence of time and^itorage conditions

have also been investigated.
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THE FORMATION OF dCMP RADICALS FOLLOWING RADIOLYSIS,
THE EFFECT OF CYSTEAMINE
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EPR spectroscopy was used to investigate the
influence of cysteamine on free radical formation in
the DNA nucleotide dCMP induced by ionizing
irradiation in a low temperature aqueous environ-
ment. Both frozen aqueous solutions (both H2O
and D2O) and BeF2 glasses (H2O and D2O) were
applied. In the absence of cysteamine, the spectra
obtained at 77 K are a superposition of signals of
OH (or "OD) radicals, of one-electron reduced

frozen aqueous solutions and their formation is
diminished in the BeF2 glasses at 77 K. In addition,
spectra of thiyl and perthiyl radicals could be
detected. After removal of the pattern of the thiyl
radical in the frozen H2O solution, the spectrum of
the one-electron reduced cytosine species can be
isolated as a triplet with a total spread of about 2.6
mT. Cysteamine has a little influence on the secon-
dary reactions. A reaction with the (protonated)
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cytosine base radicals and of radicals containing an
unpaired electron at the Cl' site of the deoxyri-
bosephosphate. Whereas the formation of the latter
is completed at 77 K in the frozen aqueous
solutions, its yield grows between 77 and 140 K in
the BeF2 glasses. In both cases the final concentra-
tion of the sugar radical comes to about 20 to 25%
of all radicals of the nucleotide. In the presence of
cysteamine, no sugar radicals at all are found in the

"anions" in the frozen aqueous solutions is suggest-
ed by their early decay in the presence of thiol. In
the BeF2 glasses, both Cl' species and thiyl radicals
are increased in concentration from reactions with
the decaying "OH radicals upon annealing.

In Fig.l it has been depicted the X-band EPR
spectra of 0.5 M 2'-deoxycytidine 5'-monophos-
phate (dCMP) in the presence of 0.5 cysteamine
(RSH) in D2O, X-irradiated and measured at 77 K
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(spectrum A). Spectra B and C were taken after
annealing to the temperatures indicated. Spectrum
D represents the spectrum of the ' OD radical in
the neat D2O matrix at 77 K. Spectrum E shows the
thiyl pattern from 0.5 M cysteamine in D2O after
annealing to 160 K. By subtraction of the thiyl

dCMP + RSH in HjO
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thiyl radical in »7
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in the absence of cysteamine at 160 K. It includes a
further pattern (spectrum E), which can be isolated
by subtraction of spectrum C from D. It is assigned
to the CV radical at the deoxyribose.

The influence of cysteamine on radical formation
in frozen aqueous solutions containing dCMP mainly

dCMP in H2O
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radical from spectrum B, the doublet assigned to
the anion is obtained (spectrum F). After annealing
of dCMP and RSH to 230 K, the perthiyl radical
(spectrum G) becomes observable at high power
(15 mW). Spectrum H is obtained at 180 K from
signal of 0.5 M dCMP in D2O after subtraction of
the doublet from the anion and the quartet from
the Cl' radical to give a triplet assigned to undeter-
mined yet transient.

In Fig.2 there are X-band EPR spectra of 0.5 M
2'-deoxycytidine 5'-monophosphate (dCMP) in the
presence of 0.5 M cysteamine in H2O, X-irradiated
and measured at 77 K after annealing to 160 K
(spectrum A). Spectrum B is from 0.5 M cysteamine
in H2O after annealing to 160 K giving the thiyl
radical. Subtraction of spectrum B from A gives the
pattern of C, which is assigned to the one electron
reduced cytosine base, protonated at the amino
group. Spectrum D represents 0.5 M dCMP in H2O

involves suppression of the Cl' radicals at 77 K. In
addition, a reaction with the protonated cytosine
base "anions" is likely to occur at elevated tempera-
tures. In the BeF2 glass, there is an influence at 77 K
expressed in diminishing the initial Cl' radical con-
tribution which is, however, smaller than the respec-
tive population in frozen solutions. Upon annealing,
both cysteamine and dCMP compete for the decaying
' OH radical fraction with about the same efficiency.
There is no reaction between cysteamine and the
base "anions", probably due to the dispersed distribu-
tion of molecules in the glass.

The presence of cysteamine has allowed one, for
the first time, to present the pattern of the dCMP
base "anion" as a triplet similar in shape and coupl-
ing to the triplets found in LiCl glasses. This find-
ing may contribute to the discussion of alkali metal
coordination at the base as a requirement for triplet
formation.

UV-Vis ABSORPTION SPECTRUM OF THE RADICAL ANION
DERIVED FROM a-ALANINE BY DEAMINATION
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Crystalline a-alanine (CH3CHNH3

+COO~), either
d-, 1-, or dl-, undergoes ionization mainly (ca. 80%) in

single ionization spurs. The remaining 20% of alanine
are subject of multi-ionization spurs in which only


