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Abstract

The color former was developed to visually detect radiation that is harmful to the human body but imperceptible to the
human senses. Gel dosimeters using these color formers are useful for visual detection of irradiated areas of heavy ion
beams used in cancer therapy. In this paper, we present the coloration behavior of the newly developed coupling-based
aqueous dosimeters using N, N-diethyl-p-phenylenediamine upon gamma irradiation and the coloration of the organogel
dye dosimeters containing the spiropyran analogue color former using new organogelators and the acid generators upon

gamma irradiation.
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Figure 2. Tmages of x-carrageenan hydrogel of 1 after
12(C5* beam irradiation ([1]o=0.13 mM, [Fe*Jo =0.125
mM).
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Figure 3. Color former 2
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Figure 4. Image of k-carrageenan gel of 2 after '2C>*
beam irradiation ([2]o = 0.13 mM, pH =9.2).
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Figure 5. Color former 3 and organogelator 4.
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Figure 6. Image of dry tetrachloromethane gel of 3 after
12C5* beam irradiation ([3]o = 0.13 mM, [4]o = 107 mM).
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Figure 7. Coupling between 4-aminoantipyrine and 1-
naphtol derivative by H,O; organogelator 4.
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Figure 8. N, N-diethyl-p-phenylendiamine 5 and 1-naphtol
derivative 6a,b.
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(a) right after
Figure 9. Images of aqueous solution of 5 after H202
addition ([5]o = 0.38 mM, [POD]o = 0.40 uM, [H202]o = 100
pM).

(b) 24 hours later
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Figure 10. Images of aqueous solution of 5 and 6a after
H>0: addition ([5]o = 0.72 mM, [6a]o = 0.32 mM, [POD]o
=0.40 pM, [H202]o = 100 mM).

(b) 3 hours later
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Figure 11. Images of aqueous solution of 5 and 6a after
H20: addition ([5]o = 0.72 mM, [6a]o = 0.32 mM, [POD]o
=0.40 uM, [NaHCOs]o = 0.32 mM, [H202]o = 100 uM).
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Figure 12. Coupling reaction between N,N-diethyl-p-
phenylendiamine 5 and 4-chloro-1-naphtol 6a.
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Figure 13. Images of aqueous solution of 5 and 6b after y
irradiation ([5]o = 0.72 mM, [6b]o = 0.32 mM, [POD]o =
0.40 uM, [NaHCOs]o = 0.32 mM).
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Figure 14. Spectral change of aqueous solution of 5 and
6b after y irradiation ([5]o = 0.72 mM, [6b]o = 0.32 mM,
[POD]Jo = 0.40 uM, [NaHCOs]o = 0.32 mM).
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Figure 15. Photoacid generators X and Y.
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Figure 16. Images of acetone solution of 2 and X after
y irradiation ([2]o = 0.13 mM, [X]o = 3.25 mM).
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Figure 17. Images of acetonitrile solution of 2 and Y after
y irradiation ([2]o = 0.13 mM, [XJo = 3.25 mM).
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Figure 18. Organogalators 7a-c and 8
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Figure 19. Images of acetonitrile-7a gel of 2 and Y
after y irradiation ([2]o = 0.13 mM, [Y]o = 0.95 mM, [7a]o
=13.6 mM).
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Figure 20. Images of acetonitrile-8 gel of 2 and Y after
y irradiation ([2]o = 0.13 mM, [Y]o=0.95 mM, [8]o="7.9
mM).
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Figure 21. Images of gel dosimeter, (a) well-ordered gel
and (b) disordered gel.
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Figure 22. Water-soluble colorformer 9 and water-insoluble
colorformer 10.
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Figure 23. Images of gelatin gel of 9 after 12C5* beam
irradiation.
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Figure 24. Organogelator 11a,b
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Figure 25. Images of (a,b) acetone-11a gel and (c)
dichloromethane-11b gel of 10 after 12C5* beam
irradiation.
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