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Purpose: A real-time solar cell based in vivo dosimetry (SC-IVD) system was developed using flexible thin film 

solar cell and scintillating powder. In this study, clinical feasibility of SC-IVD system for electron beam therapy 

was evaluated. 

Materials and Methods: The scintillating powder was coated on the thin film solar cell using an optical adhesive 

to enhance the sensitivity of the SC-IVD. The calibration factors were obtained by dividing the dose, measured at 

the reference depth for 6-20 MeV electron beam energy, by the signal measured using the SC-IVD. First, its 

dosimetric characteristics (energy dependency, dose linearity, SSD dependency, and angular dependency) were 

evaluated. In addition, to determine how much the SC-IVD system affects the dose to the medium, the doses at 

R90 were compared depending on whether it is on the surface or not. Finally, the surface doses measured using 

Markus chamber, thermoluminescent dosimeter (TLD) and SC-IVD were compared with each other to evaluate 

the accuracy of its surface dose measurement. 

Results: Charges measured using SC-IVD system were linearly increased with dose and independent to SSD and 

beam angle. If SC-IVD was on the surface of phantom, the dose at R90 was reduced by 0.1-2.8% for 6-20 MeV 

electron beams compared to when it was not on the phantom surface. Difference of surface dose measured using 

SC-IVD system was less than 5% when compared to Markus chamber. 

Conclusions: The dosimetric characteristics and clinical feasibility of SC-IVD system was evaluated in this study. 

The SC-IVD system accurately measured the surface dose without significantly changing the dose in the medium 

when compared to the TLD or Markus chamber. The SC-IVD system has advantage of being attached to the shape 

of the patient’s curved skin due to its flexibility, providing real-time measurement, and cost-effectiveness. 
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