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Test every major joint.
Loads from 5 Nto 3000 N.
Six degrees of freedom.
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02 WHAT SIMVITRO IS

A universal musculoskeletal simulator
for the testing of major joints.

simVITRO® is a hardware neutral joint testing
system born out of the BioRobotics and
Mechanical Testing Laboratory of Cleveland Clinic
Research. The flexible merging of software and
hardware components are designed to provide
flexibility for end users to test in relevant joint
specific modules and have the necessary software
tools to support their business and/or research
needs. simVITRO systems are supplied, installed

and supported in your laboratory.

CONTROL JOINT MODULES

Force, position, or a
hybrid of both within a
single trajectory

Spine, knee,
foot/ankle, hip,
shoulder, elbow, wrist
and more

SIMVITRO USES JOINT SPECIFIC
COORDINATE SYSTEMS, SUCH AS THE
INTERNATIONAL SOCIETY OF
BIOMECHANICS (ISB) DEFINITIONS,
FOR ALL MODULES

PROSIM IS PART OF THE SIMULATION SOLUTIONS GROUP.

Force, moment, translation, and rotation control
run within one controller, so a protocol can move
between load controlled and position controlled

phases without leaving the test. The result is a rig
that follows the study design rather than a study

designed around the rig.

simSURROGATE PROVENANCE

A 3D-printed
synthetic joint

DEVELOPED BY

. Lo Cleveland
specimen that mimics Clinic
real joint behaviour. BioRobotics
Knee included with Laboratory

every system; hip,
shoulder and foot
available as add-ons
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03 WHY RESEARCH HOUSES CHOOSE IT

o1 Streamlined research

more time answering the clinical question.

of their own.

o2 Expansive capabilities

Any joint, any load, any range of motion.
Capacities from 5 N to 3000 N.

One license can run multiple sized robots, so a
single laboratory can hold both ends of its

research programme.

o3 Modular Solutions

Hardware and software configured to the
laboratory's exact need, and revised as the

research direction moves.

PROSIM IS PART OF THE SIMULATION SOLUTIONS GROUP.

Less time building and validating bespoke tooling,

Protocols, fixturing, and data pipelines arrive as a

working system rather than a laboratory project
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04 THE SYSTEM RANGE

Five systems, separated by load capacity. Each carries the same software and control stack,

built on a KUKA robot with OptiTrack motion capture.

Mercury 5 5 N capacity

simVITRO Software Suite, Knee
simSURROGATE, dual range load cells,
fixturing kit, OptiTrack motion capture,
four years of technical support.

Saturn1600 1600 N capacity

simVITRO Software Suite, Knee
simSURROGATE, dual range load cells,
fixturing kit, OptiTrack motion capture,
four years of technical support,

fluid resistant active markers.

Mars 60 60 N capacity

simVITRO Software Suite, Knee
simSURROGATE, dual range load cells,
fixturing kit, OptiTrack motion capture,
four years of technical support,

fluid resistant active markers.

Jupiter 3000 3000 N capacity

simVITRO Software Suite, Knee
simSURROGATE, dual range load cells,
fixturing kit, OptiTrack motion capture,
four years of technical support,

fluid resistant active markers.

PROSIM IS PART OF THE SIMULATION SOLUTIONS GROUP.

Neptune160 160 N capacity

simVITRO Software Suite, Knee
simSURROGATE, dual range load cells,
fixturing kit, OptiTrack motion capture,
four years of technical support,

fluid resistant active markers.
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05 PROVEN IN PUBLISHED RESEARCH

Arecord written by
other laboratories.

PUBLISHED STUDIES BY REGION

knee (D 24
simVITRO's use is documented in more than ninety )
spine (D 23
independently published biomechanics studies
. . . . Shoulder - 16
across eight anatomical regions, in journals
including The American Journal of Sports Medicine, Hand & wrist - 8
Journal of Biomechanics, Journal of Biomechanical Ankle & foot - 8
Engineering, The Spine Journal, Arthroscopy, and
. Hip @ 5
Journal of Neurosurgery: Spine.
Elbow . 4
The platform is not certified against an existing ISO
P g J Methods . 4
standard because the work it supports precedes
one: these laboratories are establishing the 92
n=

methods by which future standards will be written.
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PROSIM IS PART OF THE SIMULATION SOLUTIONS GROUP.
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06 IN THE LABORATORY

“simVITRO gives you 6 degrees of freedom. It tells you everything

about the mechanical environment you want to know.”

Professor Bill Walsh, PhD. Director, Surgical & Orthopaedic Research Laboratories, University of New

South Wales

UNIVERSITY OF NEW SOUTH WALES

From testing to device development

UNSW's Surgical & Orthopaedic Research Laboratory
bought simVITRO in 2014, having previously assumed
a robot would be too expensive, too complicated, and
too cumbersome for the lab. The laboratory has
since published continuously with the system, and

two medical devices developed on it are coming

to market.

Professor Walsh attributes that to setup speed,
“whether you are a simple user, like me, or a power
user, you can set up the robot and generate data
within minutes”, which let the lab iteratively design

implants rather than only test them.

“I would not be using a robot if simVITRO didn't exist.
The path to commercialisation would have therefore

been more arduous.”

PROSIM IS PART OF THE SIMULATION SOLUTIONS GROUP.

NC STATE / WISCONSIN / DELAWARE

One platform across a career

Dr. Stephanie Cone has used simVITRO from
graduate work at North Carolina State University,
through a postdoctoral fellowship at the University of
Wisconsin, to her own laboratory at the University of
Delaware, studying ACL and meniscus injury in small

and large animal models.

Studying complex changes in function within unique
populations, she reports that simVITRO offers “the
flexibility to perform detailed mechanical testing in
the context of physiologically relevant functional
demands” with individual joint modules that let

applicable tests be run quickly.

“This is a great tool to invest in if you are interested in
ramping up biomechanical testing quickly with

assistance in all of the technical aspects.”

EARLY ADOPTER LABORATORY, NINE YEARS OF USE

Adopted simVITRO in 2015, moving off a KUKA robot running custom in-house software. Over a dozen studies
have followed in top-tier journals including AJSM, with shoulder, hip, and ankle protocols added alongside

motion capture, graft-force load cells, and contact pressure sensors.
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GET IN TOUCH

Specifying a system for
a grant application?

Most simVITRO installations begin twelve to twenty-four months before

the equipment arrives, at the point a research programme is being costed.

Tell us what you're testing and we’'ll spec the system. simVITRO systems

are supplied, installed and supported in your laboratory.

Unit 10 Rugby Park, Bletchley Road prosim.co.uk
Heaton Mersey, Stockport SK4 3EJ
United Kingdom

T +44(0)161947 9113

E contact@prosim.co.uk

€9 ProSim simViTrRO

PROSIM IS PART OF THE SIMULATION SOLUTIONS GROUP.
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