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What i1s AIMBE?

Provides leadership and advocacy in medical and biological
engineering for the benefit of society.

* Founded in 1991
* 282 Founding Fellows (1992-1993)
* Today ~ 1200 Fellows

* Current membership includes:
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AIMBE: Fostering Innovation

Collaboration among Industrial, Academic, and
Entrepreneurial members of AIMBE’s Industry Council and
Government guides science and technology translation from
the medical and biological engineering community.
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Engineering and Regulatory Sciences
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How Do Control-Based Approaches Enter Into Biology
Philip R. LeDuc, William C. Messner and John P. Wikswo
Annu. Rev. Biomed. Eng. 2011. 13:369-396
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Analytical Model of Multiple Input/Output System

Actuators ‘ Controls
(Inputs)

Base medium

Amino acids (~15)
Cytokines (N>>1)
Growth factors (N>>1)
Hormones (N=>>1)
[Naly, [Ca]e, [Ke, [Male

>

Sensors

[glucose] Cellf;ha:"n d
[lactate] Glucose

sensor
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channel ;

Cross section at A-A’
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Mechanical
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FDMS

Cicygen sensor

Differential
pH sensor

Reference
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COysensor

Pneumatic control

Optical fibers
Ca,QD1,QD 2

E Oxygen sensor

Perfusion channel —/ /
PH sensor

Op-permeable
membrane

SU-8 photoresist

(outputs)

Morphology
Size, shape, optical density, motility, division,
organelle configuration

Force

Shear, tension, deformation

Intracellular signaling (optical)
GFP/luciferase reporters, [Cal, pH;, Vi,

MMP, GFP FRET

Extracellular electrolytes (electrochemical)
[Nale, [Cale, [Kla, [Male, POy]s, [Clle, [HCO,
Neurotransmitters (electrochemical)
Serotonin, acetylcholine, GABA, ...
Extracellular metabolites (electrochemical)
[glucose], [lactate], [pH], [Oz],

NO, HaOg ...

Extracellular metabolites (GC IM-MS)
Amino acids, small metabolites,

stable isotopic markers

Surface expression

Specific affinity probes

Soluble gene expression (nESI IM-MS)
Cytokines, growth factors, hormones, enzymes
Cytosolic proteins (MALDI IM-MS)

Lipids (cell lysate IM-MS)

Gene expression (nRNA arrays)

Philip R. LeDuc, William C. Messner and John P. Wikswo
Annu. Rev. Biomed. Eng. 2011. 13:369-396
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Re-engineering Pharmaceutical R&D

“It is not the strongest of the
species that survives, nor the
most intelligent, but the one
most responsive to change.”

Charles Darwin
(1809-1882)

P

d 190 latfThomas L.
& @lroux, publisher

N\

AMERICAN INSTITUTE FOR MEDICAL
Leadership and Advocacy for Medical and Biological Engineering AND BIOLOGICAL ENGINEERING




Re-engineering Pharmaceutical R&D

“It is not the strongest of the
species that survives, nor the
most intelligent, but the one
most responsive to change.”

Charles Darwin
(1809-1882)

N\

AMERICAN INSTITUTE FOR MEDICAL
Leadership and Advocacy for Medical and Biological Engineering AND BIOLOGICAL ENGINEERING




THANK YOU AND WELCOME

American Institute for Medical and Biological
Engineering
1701 K St., NW, Suite 510
Washington, DC 20006

Raphael C. Lee, MD, ScD, FACS
President, AIMBE
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Why Is advocacy important?
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What does AIMBE Do?

A vehicle for input of biomedical engineering
expertise into public policy making process:

AIMBE:

« Promotes awareness of medical and biological
engineering as a resource to solve common problems

« Works with lawmakers, government agencies, and
other professional groups to support public policy
Impacting research and development

« Promotes the national interest in education, science,
and engineering
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MBE and the Quality of Life of Americans
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