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THE INFLUENCE OF GAMMA RADIATION ON THE LIQUID-
CRYSTALLINE PROPERTIES OF CHOLESTEROL ESTERS

STANISEAW KELOSOWICZ, HENRYK JAREMEK AND JOZEF ZMIJA
Institute of Technical Physics WAT, ul, Kaliskiego,
00908 Warsaw, POLAND,

Abstract The influence of gamma radiation with dif-

ferent parameters on the phase transition temperatures

of cholesterol esters was studied. They lowered linear-
ly with exposure dose in wide range of doses and became
non-linear for sufficiently high doses. The observed

effects were higher for the radiation with lower energy,

INTRODUCT ION

The influence of ionizing radiation on mesogenic materialsis
interesting both from fundamental and practical point of
view, The latter includes: the limitation of LCD use in the
fields of ionizing radiation, dosimetry applications and
the effect of ionizing radiation on liquid=~crystalline ti-

-
ssues, There are only few works concerning this subject1 -,

EXPERIMENTAL
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The choice of cholesterol derivatives as the mesogens has
been caused by the possibility of determining the effect of
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Downloaded by [Tomsk State University of Control Systems and Radio] at 10:32 19 February 2013

72/[852] S.KIOSOWICZ et al

molecular properties on the observed effects (only one sub-
stituent has been changed) and predicted low radiation sta~-
bility of these compounds, As the radiation sources the
Co=-60 and Cs=137 sources and X-ray generator with mean ener-
gy about 200 keV have been used, The phase transition temnpe-~
ratures have been measured by the polarizing microscope
with heating stage. The results have been plotted on‘Aﬁb vs

eD
ion temperature caused by the exposure dose D « For the 1li-

D_ graphs, where ATP—Tp TD was the change of phase transit-

near range of these characteristics the dose senSitivity

aT
7:-_2
De

was calculated. The experimental error was 5-15 per cent,

The example of obtained results is presented on Fig.l. All
results are collected in Table I. The phase transition tem—
peratures lowered with exposure dose linearly up to 5% 8x10“
C/kg. For higher doses this relationship was non-linear,
The most sensitive to exposure dose was TCh-I and compara-
bly TS-Ch. The shorter molecular length of cholesterol
derivative the higher ATp value for the same exposure dose,
It can be understood in terms of Martire’s theory of influ-
ence of admixtures on phase transition temperaturesh. In
our case the admixtures are the radiolysis products of cho-
lesterol derivatives, preferably cholesterol and fatty acid
or halogen derivative. The smaller gamma radiation energy the
larger ATp(about 5% on 100 keV). There was mno relationship
between ATP and dose rate in the range of 0,05 - 1 A/kg.
The dose sensitivity values for the mixtures of cholesterol
derivatives were 3-4 times greater than for individual com-
pounds. In these cases more possibilities of radiation
reactions exist,



Downloaded by [Tomsk State University of Control Systems and Radio] at 10:32 19 February 2013

THE INFLUENCE OF GAMMA RADIATION [853)/73

‘- aT.[K]

L cc cp CBo
20} ci
18
CN
16
cL
14 CM
cB
CPa
2 cs
10
8 )
6
/
4
2 ! - - . - . - N »~ e P
5 10 15 20 25 DJC/kgx10°

FIGURE 1 Dependence of the Ch=I transition temperature

of studied compounds on the absorbed dose for Co-60
source
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The cholesterol derivatives have rather great radiation
stability. The reported values of 7 relate to seolid irra-
diated samples. For the samples irradiated in liquid-crys-

talline or isotropic state these values were higher,
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