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Muscle-Invasive Bladder Cancer (MIBC)
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Muscle-Invasive Bladder Cancer and
Chemoradiotherapy
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Side effect from chemoradiotherapy
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* To improve chemoradiotherapy efficacy and reduce normal tissue

toxicity via ultrasound
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Ultrasound-mediated drug delivery:
microbubbles (MB)
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Ultrasound-mediated drug delivery: cavitation
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Strategies to deliver gemcitabine using microbubbles
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orthotopic MIBC model

with tumour

RT112 cells in CD1nude mice
End point:
Tumour > 450 mm3 or weight loss >15% (severe hematuria)

control




Image-guided ultrasound-mediated drug delivery system

7.5 MHz Imaging probe 1.1 MHz Therapy probe

Therapy probe: 1.1 MHz centre frequency, 1 MPa PNP, 1% DC and
0.5 Hz PRF

Int J Radiat Oncol Biol Phys
.2021;109(5):1472-1482.



Ultrasound improves drug delivery

Control US
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Combine with radiotherapy: SARRP

I3 -~ dO de d7 dll di4
V- ) \ )
— ) & c 5 weekly or twice weekly tumour
<, 7 Z O @ S .
% e, % =P S imaging
<. @ o) £, O
% % <% T %
O % o ® >
(e 2 2 % ‘s
. & o, 2, )
© L) < % Ll
2 ’/;> & (‘/
<, QQ
(557 (5 G
%y P
©
% 5
3 (24
S %
e </

isocentre
bladder

limit of small bowel




Ultrasound-mediated gemcitabine delivery improves tumour
killing
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Ultrasound-mediated gemcitabine delivery for
chemoradiotherapy
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In vitro experiment to quantify delivery
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STS and DTS showed comparable
extravasation
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In vivo experiment: Imaging of orthotopic
MIBC models
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In vivo delivery on orthotopic MIBC model
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Increased drug delivery following increased
ultrasound intensity
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Ssummary

» Ultrasound-mediated gemcitabine delivery for chemoradiotherapy
* Similar tumour growth delay to conventional chemoradiotherapy
* Reduce acute gastrointestinal toxicity
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* Ultrasound-mediated drug delivery using a single higher frequency(>
3 MHz) probe is achievable.
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