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MIM Lab at a Glance
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An Age Old Industry (that Changes Slowly…)
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On the Brink of Technology Revolution
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From One Fits All to Personalised Healthcare
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Technology for Healthy Living
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Diagnostic Tech
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Technology in Surgery
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Rapid Prototyping for Patient Specific Tools
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Patient Specific 
Instruments

www.zimmer.com

Signature
www.biomet.com

ShapeMatch
www.stryker.com

iJig
www.conformis.com

My Knee
www.medacta.com

✓ similar skin to skin times

✓ patient specific approach

✓ comparatively cheaper

questionable accuracy

large surgical access

limited range of shape cuts



True Customisation in Surgery
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ROBODOC
(www.robodoc.com)

Robotic Surgery
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MAZOR Bone Mounted Robot
(www.mazorrobotics.com/)

RIO®

(www.makosurgical.com/)

NavioPFS®

(www.bluebelttech.com)

COOPERATIVE

ACTIVE

PASSIVE

daVinci®

(www.intuitivesurgical.com)

MASTER-SLAVE
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Hands-On Robotics for Surgery
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Bowyer and Rodriguez y Baena, “Dissipative control for physical human-robot interaction” (IEEE TRO 2015)

Robots Dealing with Soft Tissues



New Surgical Assistants

Liu et. al, “A Smart Registration Assistant for Joint Replacement: Concept Demonstration” (CAOS International 2017)



Augmented Reality for Better Immersion
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Iqbal et. al, “Benchmarking of a Proposed Augmented-Reality System Architecture” (CAOS International 2018)



Augmented Reality and New Workflows
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Liu et. al, “Augmented Reality Based Navigation for Computer Assisted Hip Resurfacing: A Proof of Concept Study” (ABME 2018)
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GA 688279

new robots 
for surgery

A Platform for Precision Neurosurgery

state of the 
art devices 
for in situ 
diagnosis

surgeon-in-the-loop 
device navigation

patient specific 
planning and 
therapy delivery
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GA 688279

Precision Hardware Platform

Robotic Fine 
Positioner

Flexible Needle 
Transmission

Intraoperative 
Haptic Console



So What Does the Future Hold?

• Software and hardware power is rocketing 

• We are slowly understanding how best to help

• Exciting technologies on the horizon

– Smarter, cheaper, smaller devices

– Enhanced computational power (cloud computing, AI)

– Enhanced visualization and immersion, e.g. AR

• But…

– Certification route is still unclear and lagging behind

– Med tech represents a patent litigation mine field… and there is GDPR to think about

– Private/public healthcare route to entry is challenging
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www.imperial.ac.uk/robotics
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