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POLYMERCROSS- LINKI NG AND SENSITIVITY ENHANCEMENTIN NORMOXICPOLYMER
GELS USED FOR THREE- DIMENSIONAL DOSIMETRY

Purpose : To di scu ss t he r el ation between cross - linking and sensitivi ty
enhancement in nor moxi c polyme r gels i n a dose range suitable for
i ntensi ty modulat ed r adi oth erapy, based on considerations related to
actual sensor prep arat ion meth ods and a th eoretical description of the
optical behavior of irradiated polymer gel when dose maps are obtained
t hrough optical CT.
Materials and Meth ods : Two set of samples of MAGIC gel (9% in weight of
methacrylic acid) were prepared at 370C and 450C and irradiate d wi th a 60Co
and 6 MV photo n beams to doses in the range from 0.1 to 5 Gy. The samples
were scanned in an optic al CT. Non- irradiate d sa mple s were also sc an. A
t heory based on th e number of site s fo r water solvation , which takes into
account polyme r cross - linking , is introduced in orde r to explain the
observed changes i n th e optica l densit y. The slo pe of the polymer gel
r esponse to dose i s a measurem ent of sensiti vity and it is analyzed for
t he actual experim enta l co ndit ions as well as those for the optimum in
connection to cros s- linking phenomena.
Conclusions: The analysi s showed a proper monotonic behavior for the
polymer gel respon se and maxim um sensi tivi ty when cr oss - linking occu rs in
an important fract ion in t he prepa rati on process.


