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Radiotherapy

Major cancer treatment : 50% of patients are treated by radiotherapy

Goal: Deposition of a lethal dose of ionizing radiation in the tumour

Main limitation: Dose received by the healthy tissue surrounding the tumor

Increase the dose deposition in tumour 
compared to healthy tissue

Irradiation DNA damages Cancer cell death
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In vitro irradiation

Penninckxet al. , Nanomedicine, 2018
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Questions

1. What are the mechanisms responsible for this radiosensitization effect ? 

2. How do mechanistic findings influence the clinical translation ?
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Physical contribution

Heuskinet al., Medicalphysics, 2017 Hespeelset al. , Phys. Med. Biol., 2019

Dose enhancement is 
restricted 10 nm around 

GNP surface

Target: 1 GNP

In a realistic cell geometry, only 
1% of sent projectiles hit GNPs

Target: 1 cell containing 2.105 GNPs
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Biological contribution

Do GNPs inducechange in biologicalpathways?

Penninckxet al. , Nanomedicine, 2018
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Biological contribution

0 3h 6h 12h 18h 24h

Maximal gold content

Maximal mitochondrial membrane 
depolarisation

Maximal oxidative stress

Maximal gold content

Mitochondria repolarized at 90 %

Small oxidative stress

AF2Gy= 54 %

AF2Gy= 24 %

Penninckxet al. , Nanomedicine, 2018
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Trx

Biological contribution

Č GNPs inhibit TrxR

NADPHTrx

Thioredoxin 
reductase 

(TrxR)S

HS

HS

Antioxidant enzyme

NADP+

S

Č The reductionof TrxRlevel

radiosensitizescells

Penninckxet al. , Nanomedicine, 2018


