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Analytical Autonomy: Surgical Aortic Valve Replacement (SAVR)

Semiautonomous Robotic
Manipulator for Minimally
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Semiautonomous Procedure

) ValveTech endoscopic view
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Mechanics

Constant Curvature Kinematics J
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Inverse Kinematics & Load Observation
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Mechanical Thrombectomy in Acute StrokeStandard Procedure

ar surgery. CRC press, 2008.]
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simulatedEndoVasculaEnvironment 6tEVE

stEVE - SimulaTed EndoVascular Environment
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Autonomous Navigationr 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 Navigationg 60X (TC) and fluoroscopic (TF) test benches.
Benchmark Evaluation Success rate Path Ratio [%] Duration [s] Mr Lenar t
failed successful K :
BasicWireNav Simulation 98/100 10/10 943 - 9.6 98 arstensen
TG 97/100 9/10 81.6 874 136 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 67.8 458

@ Target RSA
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=Tip Trajectories 10 mm

(a) (b) (c)




eleoperation EXx

2021- Seed funding 2023 18t major funding (under review) 2026- 2" major funding 2028 VC fund raising

- Proquf-concept design - Improved Design based on medical requirements - Spinout & Design under QMS- Venture Capital fund raisin
- Prellmlngry phantom & - Thorough phantom, exivo, cadaver, & user studies - Market analysis - Preclinical animal studies
user studies - QMS, health economics, & entrepreneurship training - Animal study - First irthuman study
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Challenges Within Endoluminal Surgical Context

Compliance:

Limited force
exertion

Buckling

Challenging to
deliver payloads

Rigidity:
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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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TMTModelling Toolbox for Structural & EI Optimization
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Vision: ARThA AutonomousRobotic Thrombectomy in Acuté&roke

Al & field-based
automation

Model-informed At
based Autonomous

Highly Steerable

Bleedingfree  tip via structural
Incision robot coding

P ") navigation
/
4 <= \

Haptic Telemanipulation,
system verification,
& userstudy

Cost effective
actuation unit

for off-thg- //
shelf devices P

Multi-purpose
toolset with
haptic feedback

Fluoroscopic image

based mapping, real

time simulation, and
force observation



Thank you!

Website smhsadati.com
Twitter: @SMHadiSadati |}
Email-« s.sadati@gmul.ac.uk=

-’Lm 4 v o S : e g o s ke ’v.'s e  Bed. A
) . - = e ' SN b P"‘ o ' e 4
S A = . . SB’écral.thanksfor the suppof’-t_from fhe Departmeﬁt tofvl-léa-l”h and ‘Social Care™
1l e iC (DHSC) through the NatnonéI In—tit te _for Health and Care Research(NlHnl
1: MedTe eh Co— 0 ratlve 2\ rd for Cgardlovascular Dlseases o Guy

;UPLP'ORTED‘TER\%OJ EC . - x U N I VE R S I TY THE BIOROBOTICS
NO101017140 : ot 0 F TWE NTE ] e

ING’S
m ‘*Qs’ Queen I\/Iary College

. . Guy’s and St Thomas’ King’s College Hospital
engineering y NHS Foundation Trust J NHS g)undatior? Trust Umversuy of London LONDON




	Slide 2
	Slide 4
	Slide 5: Semiautonomous Robotic Manipulator for Minimally Invasive Aortic Valve Replacement 
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 11
	Slide 12: Autonomous Endovascular Navigation for Acute Stroke
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 21
	Slide 22: Variable Stiffness Soft Eversion Growing Robot via Temperature Control of Low-Melting Point Alloy Pressurised Medium
	Slide 23
	Slide 24
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 34
	Slide 36
	Slide 37

