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ultra-high dose rates (UHDR). Our preclinical beamlines are specifically set up

to easily shift between conventional and UHDR irradiation conditions. A major R

challenge of these irradiations is to control their dosimetry in both modes. In a 0C-1dose rate independency

Contrary to traditional radiochromic films [2], orientation during the
digitalization process has no impact on the OC-1 response (Figure 5).

previous study [1] in proton beams, we showed a significant increase of the The dose rate independency of OC-1 is confirmed for proton beam up to 60kGy/s and
net optical density (netOD) for EBT3 and EBT-XD at 7.5kGy/s and above alpha beam up to 20kGy/s in one pulse compared with conventional dose rates of 0.2Gy/s
10Gy compared with conventional dose rate while OC-1 response was not and 20Gy/s respectively (Figure 3). Similar results were obtained for the green channel.
impacted. Significant impact is observed in netOD for EBT3 and EBT-XD in these conditions.

In this study, we first evaluate the response of OC-1 in proton beam up to
60kGy/s and in alpha beam up to 20kGy/s. Then, with the objective to use (a) e o (b)

OC-1 films as dosimeter, we characterize its response in terms of fading,
particle dependency, orientation and lateral scanner effect.

Material and Methods
Scanner: V700 Epson Perfection flatbed color, RGB 48 bits 72 dpi
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Figure 3. net0D of 0C-1, EBT3 and EBT-XD in red channel at conventional dose rate (0.2 and 20Gy/s) and UHDR (60 and 20kGy/s) The lateral scanner effect was studied over the whole scanner area
& . . . in (a) proton and (b) alpha beams. The post-irradiation time is 4 days (a) and 2 days (b). for dose ranging from 2 to 125Gy. The maxm"al.'mpa‘:t n HEtOP was
2.6% and 3.1% in red and green channel respectively. These variations
Figure 1. Scan of C-1 film irradiated at 2,5,10,20 and 30Gy, respectively from left to right. Fadlng are not significant relatively to the netOD uncertainty [1]
Particle dependency The staining of OC-1 films continues to intensify several weeks after irradiation. c Jusi
Calibration curves of OC-1 were acquired for several type of particles, in Figure 4a illustrates the OC-1 behavior on the red channel up to 45 days post-irradiation onciusions o
the dose ranging from 1Gy to 100Gy (Figure 2). No dependency on the particle for 20Gy. The scanner response was corrected with a test pattern. Similar result was The response of OC-1 is independent of
type was observed for photons (10MV), electrons (18MeV) and protons obtained with the green channel with R? = 0.9415. Consequently, the use of different post- +  the particle type for protons, electron and photons,
(68MeV) while for alpha-particles (68MeV), the color induced is less intense for irradiation times before scanning, even 10 days after irradiation, can significantly +  the dose rate in proton and alpha beams up to UHDR,
the same dose and thus requires the use of a dedicated calibration curve. overestimate the dose as shown in figure 4b for red and green channel. . the lateral scanner effect,
0.70 . the orientation during the digitalization process.
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Figure 2. Relation between netOD and dose for photons (10MeV), electrons (18MeV), protons and alpha Figure 4. (a) netOD variation with respect to the time between irradiation and digitalization for the red channel and (b) its impact on
(68MeV), on both red and green channels. The post-irradiation time is 10 days. the dose p tothe ined 10 days post-irradiati
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