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Proton Minibeam

Radiation Therapy
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Scheme of EBRT

Radiation Toxicity on Beam Pass
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➢ Bragg Peak (BP)

Proton Therapy

Coventional PT vs. Proton Minibeam RT

➢ Spread-out BP

• Proton vs. X-ray

• Proton Bragg Peak

2. Skin Damage

⚫ Decline in language ability

⚫ Regression of IQ* (Intelligence 

quotient)

1. Permanent Hair Loss

3. Change in Intellectual Ability

*J Clin Oncol. 2016 Apr 1;34(10):1043-9
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Microscopy* 10 Gy 30 Gy** 30 Gy†

Comparison of Survival (Mouse) 

Biological Evidence of pMBRT
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Organ Sparing Mechanism
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➢ Proton Minibeam

• Generation (Slit collim.)

• Dose Distributions

✓ Brain ✓ Spinal cord

✓ The smaller the field size is,

the higher the tolerance.

⚫ Dose-Volume Effect* ⚫ Repair Effect**

280 Gy 4000 Gy

Int J Radiat Oncol Biol Phys. 2019 Jun 1;104(2):266-271



⚫ Biological Response 

⚫ Depth-dose  Distributions

⚫ Principle of RaphaRAD’s System

⚫ Main Components of pMBRT

⚫ Paper Publication

① & ② Longitudinal & Transverse beam modulators (Scatterer & MSC) ③ Range shifter ④ 2nd particle absorber ⑤ Mounting system (SNOUT)  ⑥ Dose calculation engine

(A) Surface (B) Depth=2 cm

(C) Mid SOBP (D) Control (0 Gy)

*Scale bars indicate 1 cm.
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①
②

③

⚫ Long SOBP (10 cm) ⚫ Short SOBP (7 cm)
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