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THE INFLUEYICE OF GAF'R'IA RADIATION ON THE LIQUID- 
CRYSTALLINE PROPERTIES OF CHOLESTEROL ESTERS 

STANISUW KLOSOWICZ, I-IENRYK JARF,P;IEK AND JOZEF 2,Kl'JA 
I n s t i t u t e  of Technical  Physics WAT, u l .  Kal iskiego,  
00908 Warsaw, POLAND. 

g & ; ~ ~ ~  The in f luence  o f  gamma r a d i a t i o n  w i t h  d i f -  
f e r e n t  parameters  on t h e  phase t r a n s i t i o n  temperatures  
of c h o l e s t e r o l  e s t e r s  was s tudied.  They lowered l i n e a r -  
l y  wi th  exposure dose i n  wide range o f  doses  and became 
non-l inear  f o r  s u f f i c i e n t l y  high doses. The observed 
effects  were h ighe r  f o r  t h e  r a d i a t i o n  with lower energy. 

The inf luence  o f  i on iz ing  r a d i a t i o n  on mesogenic m a t e r i a l s i s  
interesting b o t h  f rom fundamental and p r a c t i c a l  p o i n t  of 
view. The l a t t e r  includes:  the l i m i t a t i o n  o f  LCD u s e  i n  t h e  
f i e l d s  o f  i o n i z i n g  r a d i a t i o n ,  dosimetry a p p l i c a t i o n s  and 
t h e  effect  o f  i on iz ing  r a d i a t i o n  on l i q u i d - c r y s t a l l i n e  ti- 

1-3 ssues.  There are only few works concerning t h i s  sub jec t  . 

The choice  o f  c h o l e s t e r o l  d e r i v a t i v e s  a s  t h e  mesogens has  
been caused by t h e  p o s s i b i l i t y  of determining the effect of 
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molecular p r o p e r t i e s  on t h e  observed e f f e c t s  (on1 y one sub- 
s t i t u e n t  has  been changed) and p red ic t ed  low rad ia t io i i  s ta- 
b i l i t y  o f  t h e s e  cornpo~nds. As t h e  r a d i a t i o n  sources  the 
Co-GO and Cs-I37 sources  and X-ray gefierator with mean ener- 
gy about 200 keV have been used. The phase t r a n s i t i o n  te’npe- 
r a t u r e s  have been measured by t h e  p o l a r i z i n g  rr.icroscope 
w i t h  h e a t i n g  stage. The r e s u l t s  have been p l o t t e d  on A‘? v s  
De graphs,  where nTp=T;-!$ was t h e  change o f  phase t r a n s i t -  
ion  temperature  caused by t h e  exposure dose De. For  t h e  11- 
nea r  range o f  t h e s e  c h a r a c t e r i s t i c s  t h e  dose s e n s i t i v i t y  

P 

AT 7 =--I? 
’e 

was ca lcu la t ed .  The experimental  e r r o r  was 5-15 per  cent .  

RESULTS AND DISCUSSION -----_--_------__----- 
The example o f  obtained r e s u l t s  i s  presented  on Fig.1. All 
r e s u l t s  are c o l l e c t e d  i n  Table I. The phase t r a n s i t i o n  tecr  
p e r a t u r e s  lowered wi th  exposure dose l i n e a r l y  up t o  5iOxlO’ 
C/kg. For higher doses t h i s  r e l a t i o n s h i p  was non-linear,  
The most s e n s i t i v e  t o  exposure dose was TCheI and cornpara- 
b l Y  TS-Ch, The s h o r t e r  molecular length  o f  c h o l e s t e r o l  
d e r i v a t i v e  the h igher  AT va lue  f o r  the sane exposure dose. 
It  can be understood i n  terms of Mart i re’s  theory  of  i n f l u -  
ence o f  admixtures on phase t r a n s i t i o n  temperatures  . In 
o u r  case t h e  admixtures are t h e  r a d i o l y s i s  products  o f  cho- 
l e s t e r o l  d e r i v a t i v e s ,  p r e f e r a b l y  c h o l e s t e r o l  and f a t t y  a c i d  
o r  halogen de r iva t ive .  The smal le r  gamma r a d i a t i o n  ene rgy the  
larger ATp(about 5$ on 100keV). There was no r e l a t i o n s h i p  
between AT and dose rate i n  the range o f  0.05 - 1 A/kg. 
The dose s e n s i t i v i t y  values f o r  t h e  mixtures  o f  c h o l e s t e r o l  
d e r i v a t i v e s  were 3-4 times g r e a t e r  than  f o r  i nd iv idua l  com- 
pounds. In t h e s e  cases more p o s s i b i l i t i e s  o f  r a d i a t i o n  
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r e a c t i o n s  e x i s t .  
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25 De[C/kd x lo3 5 10 15 20 

FIGURE I Dependence 0.7 the Ch-I t r a n s i t i o n  t e i i q e  rat;(!re 

of s tudied  compounds on the  :ibsorbed dose f o r  Co-60 
source 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

0:
32

 1
9 

Fe
br

ua
ry

 2
01

3 



74/[854] S.KLOSOWICZ e t  a1 

E I 
I 
1 
a 
I b 
I M 

I 
1 
I cn 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
! 
I 
I 
J 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

aJc m u  
0 
d 
M 
S I T  
-4 .g x 

r - i  
0 

E 

Y 
(v 

I 

9 cv 

I 

T- 

I 

n u 

91 
-a 
.PI a 
0 
*4 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

0:
32

 1
9 

Fe
br

ua
ry

 2
01

3 



TIIE INFLUEIICE O F  GAMiilA RADIATION [855]/75 

Ync cho le s t e ro l  d e r i v a t i v e s  have ra ther  grea t  r ad ia t ion  

s t a b i l i t y .  The reported values of  7 relate t o  solid i r r a -  

d i .n ted  sarnples. For -the samples i r r a d i a t e d  i n  l iquid-crys-  

ta ' l l ine (3r i s o t r o p i c  s t a t e  these values  were nigher. 
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