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Robotics

Implantable Artificial Muscles
When assistive tech feels like a burden, it gets left behind

Testing in an animal model
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Background

Rehabilitation

Harnessing Bistability for Rapid, Reliable Gripping

Flexures and buckled beams enable instantaneous motion, solving 
SMA’s biggest weakness: speed

No pneumatics, no contamination, ideal for sterile 
environments.

Osseointegrated Mechanisms

An extra-articular implant for ACL injury prevention

Female athletes are 2 to 8 times more likely to tear. 
Prevention reduces need for costly surgeries and avoids 
future issues like early-onset osteoarthritis

A seatbelt for your knee - ACL injury prevention

Movement from design. Motors are optional when structures are smart.

My research combines shape-changing materials and architected structures 
to develop intuitive, assistive robotic technologies for real-world clinical 
impact.

SMA TCAM

Variable Stiffness 
Flexure Pivot

ESAR

One stiffness doesn't fit all: amputees face fatigue, falls, and frustration without 
adaptive ankle prostheses.

Smart Ankle with Twisted and Coiled Actuation

Project 1

Current scoliosis treatments rely heavily on spinal fusion which limits spinal growth and 
mobility.

A fully implantable, non-fusion scoliosis correction system that adapts to patient 
growth without reoperation, potentially revolutionising paediatric scoliosis care.

Kirigami-Inspired Vertebral Body Tethering

Project 2

When mechanical assistance of the heart is required, balloon pumps are often inserted 
using a catheter to help. However, the restricted blood flow can lead to ischemia.

Blood flow without 
restriction

Origami Intra-Aortic Pump

Project 3

Synergise Materials and Mechanisms for Assistive Robotics
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Mechanical Intelligence in Motion
A robot that crawls without a brain

Inspired by the inchworm, weighs less than a tablespoon of water, 
yet crawls untethered.

One SMA “muscle”, 
one flexure-based 

magnetic latch

Design by Optimisation, Performance by Design
Optimised for drones. Built in one print.

One input, 
multiple outputs

Compliant mechanisms amplify the incredible energy density 
of smart materials. Grip, return and motion amplification, all 
through geometry.

A single SMA coil 
drives outputs

No sensors or 
control loops 

required

A small implantable device replaces part of the calf muscle to 
assist movement from inside the leg

Works like a built-in tendon spring, engages only when 
needed, staying passive the rest of the time

Dual SMA coils 
toggle states

Buckling mechanisms that 
harness osseointegration 

for long term device 
stability

Kirigami-based Nitinol 
actuators provide a less 

invasive solution.

Relaxes over the course of 
treatment avoiding spinal 
fusion

Spiral origami 
pump - Shape 

Memory 
Polymers

Minimally invasive surgical insertion

Flexures naturally match 
the needs of smart 

materials

Innovative flexure 
design paired with 

energy-dense twisted 
and coiled artificial 

muscles

Even lighter than a fixed-stiffness ankle

SMA TCAM

Variable Stiffness 
Flexure Pivot

ESAR

Smart Materials - Materials that produce work in response 
to a stimulus 

Deformed Heated

Shape Memory Alloys

They are power-dense, lightweight, mimic muscle-like 
behaviour and can act as both sensors and actuators




