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Artificial kidney

X-Ray Computer assisted tomography (CT)

Electrocardiogram Artificial hip and knee replacement

Cardiac pacemaker Balloon catheter %?Sroo@;?rgsguencmg and
Cardiopulmonary bypass Endoscopy Positron emission
Antibiotic production technology Biological plant/food engineering tomography

Defibrillator The cochlear implant and stimulators Image-guided surgery

Heart valve replacement Magnetic resonance imaging (MRI)
Intraocular lens/Contact lens Laser surgery

Ultrasound Vascular stents

Vascular grafts Recombinant therapeutics

Blood analysis and processing Pulse oximeter

Flow cytometry and cell sorting Inner earcanal digital hearing aid

Plate 2 The American Institute for Medical and Biological Engineering ‘Hall of Fame’
gives a perspective on the most significant technological advancements in bioengineering in
the twentieth century (hltp://\\fww.uimhc.org/contem/index.php'.’pidzl27) (see Figure 9.1.1)
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Plate 3 Virtual vascular surgery on the grid: from the MRI or CT scan recording of the patient
vascular surgery region, to automatic generation of the computational model and analysis of results,
yielding options for the surgical procedure (Reproduced with permission from P.M.A. Sloot and
A.G. Hoekstra: Virtual Vascular Surgery on the Grid, ERCIM news, October 2004) (see Figure E9.2-1)
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Y EiEFHegAmE  (Larmor frequency)
C()O — 7/I IO

H, #ehnty#a:3%5%E (static magnetic field strength)
JBF A A4FAEE 4 R4 (characteristic gyromagnetic
ratio of the nucleus)

Magnetic field

= == Precession or

| Y ﬁ:ﬁ:l{:‘ C wobble of the net

< N \Y (,L(/L?[J } magnetic moment
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Spin-echo imaging
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Fig. 14 Three-dimensional reconstruction of an anatomical
Chicle/al Wilks configuration Fig. 13 Image segmentation from a magnetic resonance im-
age for a subject-specific Circle of Willis. (MRA provided by

John Fink and Mike Hurrell at Christchurch Hospital, New
Zealand.)

J. Biomech. Eng. Trans. ASME, Vol. 126, Kim, C.S.
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Process to construct finite element model from MR images (1)

Image Processing
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Bioengineering, Jul. 2009,
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