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Bioengineers

ÅWho are you?

ÅWhat do you do?

ÅWhat are the clinical problems?

ÅWhat are the opportunities?



Bioengineering

ÅBiological Engineering or 

bioengineering (including biological 

systems engineering) is the application of 

engineering principles to address 

challenges in the fields of biology and 

medicine

http://en.wikipedia.org/wiki/Biological_systems_engineering
http://en.wikipedia.org/wiki/Biological_systems_engineering
http://en.wikipedia.org/wiki/Engineering
http://en.wikipedia.org/wiki/Biology
http://en.wikipedia.org/wiki/Medicine


Challenges

ÅTrauma

ÅTumor resections

ÅSpinal reconstruction

ÅJoint replacement



Historical Perspective

Conventional fracture treatment consisted of

· entirely conservative 

immobilization by cast

· ñminimalisticò open / closed

reduction and fixation with

mandatory post operative

immobilization 



Clinical Perspectives

·Minimal access surgery 

·Navigated fixation 

·Bio-implants

·Bone substitutes 

·Healing enhancers (ultrasound, hormones) 

·Tissue engineering

·Gene-Therapy in orthopaedics 

·Robotics 



Professor Heinz Wolff BSc. FIEE. 

FIBES FRCP(hon) FRSA

1954

Coined term 

ñBioengineeringò

He is now Emeritus Professor of 

Bioengineering at Brunel University

http://en.wikipedia.org/wiki/Emeritus_Professor
http://en.wikipedia.org/wiki/Brunel_University


Historical Perspective

In 1949, a Belgian surgeon, Robert Danis, 

published a book entitled: 

"Théorie et Pratique de l'Ostéosynthèseò

This book on fracture fixation, documented his 

concepts of early functional rehabilitation 

following rigid fracture fixation.



Historical Perspective

Swiss surgeon, Maurice E. Müller, visited 

Robert Danis in March 1950. 

This auspicious meeting fired the mind of 

Dr. Müller and he gathered about him a 

small group of Swiss surgeons who shared 

his interests, namely Robert Schneider, 

Hans Willenegger and Martin Allgöwer



AO Founders





1958
ÅFour prominent Swiss surgeons, Martin Allgöwer, 

Maurice E. Müller, Robert Schneider and Hans 
Willenegger, found the "Association for the Study of 
Internal Fixation AO/ASIF". These pioneers believe that 
the treatment of fractures can be drastically improved by 
means of surgical procedures and internal fixation with 
implants. They forge a strategic alliance with Mathys 
Medizinaltechnik, a company active in Swiss precision 
engineering, in order to develop and produce an 
integrated system of implants and instruments.

R. Mathys / Engineer



1960
ÅThe AO/ASIF forms a second industrial cooperation with 

the Straumann Institute. The AO/ASIF registers the product 
trademark "Synthes" and the rights for its intellectual 
property. As commercial licensees, Straumann and Mathys 
develop, produce, market and distribute Synthes products. 
This partnership is the basis for a highly successful 
development; the AO/ASIF, Mathys and Straumann 
become world leaders in the field of osteosynthesis. 

F. Straumann / Metallurgist



AO Forefathers

The drawbacks of conventional fracture 

treatment in a changing and progressive 

society led our AO forefathers to develop 

concepts for operative fracture treatment



Maurice Muller

·studied the effect of interfragmentary 

compression and direct bone healing 

without callus 

·developed new instruments for reduction

·developed implants for internal fixation 

·investigated the process of bone healing

·documented his cases 



AO Principles

ÅAnatomic Reduction

ÅStable Internal Fixation

ÅPreservation of the Blood Supply

ÅEarly Active Pain-Free Mobilization

1958



Goals of Surgery

ÅRestore function

ÅAlleviate pain 

ÅStable (survive high loads over many cycles)

ÅEarly ROM



Surgery is destructive



What is your opportunity 

Advance knowledge of orthopaedic implants

Design and develop new implants

Test and validate products and devices

Make money



Company        Recon FF SpMed Spine Other Total
Aesculap $204 $57 $8 $115 $138 $522

Biomet $1,382 $132 $71 $103 $405 $2,093

DJO $73 $0 $0 $0 $499 $572

J & J   $2,672 $229 $438 $871 $308 $4,518

Orthofix $0 $83 $0 $86 $307 $476

Smith-Nephew       $1,475 $421 $773 $27 $263 $2,959

Sofamor Danek      $0 $0 $0 $2,544 $1,098 $3,642

Stryker $2,298 $867 $483 $560 $1,341 $5,547

Synthes $2 $2,103 $0 $816 $272 $3,193

Zimmer $3,164 $221 $22 $206 $281 $3,894

Total Top Ten $11,270 $4,112 $1,796 $5,329 $4,910 $27,416

All Others $1,419 $752 $1,334 $1,143 $3,619 $8,266

Total Market $12,689 $4,864 $3,129 $6,472 $8,528 $35,683

The 2008 Worldwide Orthopaedic Market:

Sales for the Top Ten Companies and All Others by Market Segment


