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Analytical Autonomy - Surgical Aortic Valve Replacement (SAVR)

Semiautonomous Robotic
Manipulator for Minimally
Invasive Aortic Valve
Replacement

Izadyar Tamadon, S.M.Hadi Sadati, Virginia
Mamone, Vincenzo Ferrari, Christos Bergeles,
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Semiautonomous Procedure
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Mechanics

Constant Curvature Kinematics
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Inverse Kinematics & Load Observation
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Artificial Intelligence Autonomy- Mechanical Thrombectomy

Autonomous
Endovascular Navigation
for Acute Stroke

S.M.H. Sadati, L. Karstensen, N. Fischer, B. Jackson,
H. Robertshaw, F. Mathis-Ullrich, A. Granados, C.
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Mechanical Thrombectomy in Acute Stroke — Standard Procedure
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[Schneider, Peter. Endovascular skills: guidewire and catheter skills for endovascular surgery. CRC press, 2008.]
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Open-source Precision Actuation, Tracking, & In-vitro Phantom
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simulated EndoVascular Environment (stEVE)

stEVE - SimulaTed EndoVascular Environment
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Autonomous Navigation - Reinforcement Learning Setup
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Aortic Arch Experiments
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In-vitro Benchmark

Results of the Benchmark experiments for 100 trials in simulation. BasicWireNav additionally evaluated for 10 trials on the camera

Al Navigation - 60X (TC) and fluoroscopic (TF) test benches.
Benchmark Evaluation Success rate Path Ratio [%] Duration [s] Mr Lennr t
failed successful :
. Simulation 98/100 10/10 943 - 96 98 Karstensen
TC 97/100 9/10 81.6 874 13.6 18.1
100 trials 10 trials TF - 10/10 - - - 19.1
P Simulation 90/100 73.5 193
Archiviiesy TC 84/100 75.9 220
DualDeviceNav Simulation 40/100 67.8 45.8
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2021- Seed funding 2023- 15t major funding (under review) 2026- 2" major funding 2028- VC fund raising

- Proof-of-concept design - Improved Design based on medical requirements - Spinout & Design under QMS - Venture Capital fund raising
- Preliminary phantom & - Thorough phantom, ex-vivo, cadaver, & user studies - Market analysis - Pre-clinical animal studies
user studies - QMS, health economics, & entrepreneurship training - Animal study - First in-human study




Embodied Intelligence Autonomy- Invasive Ductal Carcinoma

Variable Stiffness Soft
Eversion Growing Robot
via Temperature Control of
Low-Melting Point Alloy
Pressurised Medium

Shamsa Al Harthy, S.M.Hadi Sadati, Zicong Wu,
Carlo A. Seneci, and Christos Bergeles
IEEE ISMR 2024
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Challenges Within Endoluminal Surgical Context

Compliance:
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Design Principle — Hydraulic Actuation
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Design Principle — LMPA Actuation
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Working Principle
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Embodied Intelligence- System Performance
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TMT Modelling Toolbox for Structural & El Optimization

Sadati et al. IJRR 22
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TMTDyn- a Matlab Package for Reduced-Order

Modelling and Control of Intelligent Soft Manipulators
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Vision: ARThA- Autonomous Robotic Thrombectomy in Acute Stroke
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Website: smh-sadati.com
Twitter: @SMHadiSadati
Email =% s.sadati@gmul.ac.uk
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