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Appendix
How does the newly developed swarming microrobotic platform work?

1. It is initiated by catheter-assisted delivery and the deployment of swarming microgels
to the aneurysm neck, which provides a highway across biological barriers and protects
microrobots from the immune system.

2. Aprogrammed external magnetic field is applied to navigate and concentrate swarming
microrobots into the aneurysm sac under the real-time guidance of ultrasound and
fluoroscopy imaging.

3. An acidic buffer solution is injected via a catheter to activate a self-adhesive mechanism
among the microgels, welding them into a single entity.

4. The catheter and magnetic field are removed.
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An interventional catheterisation-integrated swarming microrobotic platform for real-time medical imaging guided embolisation of aneurysm,
aiming to address the bottlenecks of conventional embolisation therapy in filling and targeting efficiencies. Each building block of the
microrobotic swarm is a micro-sized sphere composed of pH-responsive self-healing hydrogel matrix, magnetic nanoparticles and imaging
dopants.
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The schematic and experimental results of swarming self-adhesive microgels enabled on-demand
embolisation in aneurysm model, including targeted catheterisation (I), deployment and active
accumulation of swarming microgels into aneurysm sac under the actuation of robotic magnet (1), on-
demand embolisation via mild acid stimulus (I11), and the removal of catheter and robotic magnet (1V).
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