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~ 10 DEATHS

~ Heart disease death rate for 1958: 56 per 10,000 people. 2010 death rate: 18 per 10,000 people.

Heart disease
down B8%

Compared with 1958, this is a reduction of
38 deaths per 10,000.

Cancer — 2010 cancer death rate: 17 per 10,000.
down 10%

(down 20% since 1990 peak) """"""""'

Compared with 1958, a reduction of 2.

2010 stroke death rate: 4 per 10,000.

~ PER 10,000
| PEOPLE
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BESTSELLING AUTHOR OF THE INNOVATOR'S DILEMMA

HENRY J. EYRING
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INNOVATIVE

UNIVERSITY

Changing the DNA of Higher Education
From the Inside Out

Engines of
Innovation

THE
ENTREPRENEURIAL
UNIVERSITY

IN THE
TUENTY-FIRST
CENTURY

Holden Thorp &
Buck Goldstein

Towards the

Third Generation
University

Managing the University in Transition

J.G. Wissema
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Objective

Role

Method

Human capital
development

Orientation

Language

Organization

Management

Emile Aarts, Eindhoven University:

1st generation

2nd generation

- "':'--fMono dlscrpllnary
~science

| Professmnals &
' smentlsts

3rd generation

ter-dlsmpllnary smence If
Professwnals smentlsts
& entrepreneurs

.._._.__.__-_____..._.___._._-

- Gl‘oba_l"’*'
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Professmnal
management




-~ Ph.D. Individual
~ Development Plan:

myidp.sciencecareers.org

Principal investigator in a research-intensive
Institution.

Combined research and teaching careers.
Research in industry.

Clinical practice. _
‘Teaching-intensive careers in academia.
Entrepreneurship.

Sales and marketing of science-related products.
Research staff in a research-intensive institution.
Business of science.

Science policy.

Science education for K-12 schools or non-
scientists.

Research administration.

Intellectual property.

Scientific/medical testing.

Science writing. '

Clinical research management.

Drug/device approval and production.



http://myidp.sciencecareers.org
http://myidp.sciencecareers.org
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Firms Fnunded by Years After Graduatiﬂn fﬂl‘
Each Decade’s Cohort of Alumni (from limited sample only)

Cumulative Firms Founded by Decade (Bachelor’s Degree)

Graduates

from the =
m—— 19505 |
o 19608 F
m—— 1970s §
womw 1980s B
| | | mmm 1990s |
10-19 20-29 30-39 40-49 50-59 E

Years After Graduation

Number of Fi




Start-Ups Winding Down
' Percentage of U.S. Firms Less Than One Year Old, 1978-2011

 16%

- 14%

8%

6% 1 I 1 | | |

1980 1985 1990 1995 2000 2005 2010
' SOURCE: U.S. Census Bureau, Business Dynamics Statistics; calculations by lan Hathaway and Robert Litan.




- Trolling for Cash
~ Number of Companies Sued by U.S. Patent Trolls, 2004-13

5000

| | | | | l | l l |

2004 2005 2006 2007 2008 2009 2010 201 2012 2013

 SOURCE: PatentFreedom, “Operating Company Parties in NPE Lawsuits Over Time,” 2014,




FDA REPORTED . ,
US COMPANIES US COMPANIES
PMA REVIEW TIME EXPERIENCE EXPERIENCE

(Office of Device Evaluation, Annual
Performance Report, 2009) WITH PMA REVIEW IN EUROPE (CE)

9 MONTHS 54 MONTHS

P : 11 MONTHS
average total elapsed from first

. o L from first
time from filing to communication to

communication to

| for all [
EPPFDVE o a" i certificate
original PMAs (or to present)

'. Unpredrctable mefﬁcrent and expensrve regulatory processes are
- jeopardrzrng Amenca s Ieadershrp posrtlon in Medtech mnovatron




 Medical Measurements (3)

Blomedical Enginering Regusiry Pracicum |3) o bo reaied)

Biomedical Engineering Regulatory Practicum Il (3) (to be created)
Patent Law for Engineers (3) -

01 iodcton o GovolRelaon e @)
. . RAFF6203  Regulatory Strategy in the Development of Devices and Diagnostics (3)
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reduction
« ldentifying the clinical determinants of the disease at bedside

« Reproducing the symptoms of the disease in an animal model and
identifying a potential therapy in this model

« Evaluating the safety and efficacy of the therapy in clinical trails









http://www.nature.com.beckerproxy.wustl.edu/nature/journal/v491/n7422/full/491031a.html

DUE DILIGENCE, OVERDUE

Results of rigorous animal tests by the Amyotrophic Lateral Sclerosis Therapy Development Institute (ALS TDI)
are less promising than those published. All these compounds have disappointed in human testing.

Riluzole*

= - [ Publishedr :
Creatine : : : .ALS 101 a

Celebrex

n
—
-

Thalidomide :

—y

Ceftriaxone
—

Lithium

Minocycline

Sodium
phenylbutyrate :

Dexpramipexole

-5 0 5 10 15 20 25 30 35 40
Change in survival observed in mouse study (%)

*Although niluzole is the only drug currently approved by the US Food and Drug Administration for ALS, our work showed no survival benefit.
TReferences for published studies can be found in supplementary information at go.nature.com/hidjfé.







BMJ 2014;348:92688 doi: 10.1136/bm|.g2688 (Published 29 April 2014)
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Discrepancies in autologous bone marrow stem cell
trials and enhancement of ejection fraction
(DAMASCENE): weighted regression and meta-analysis
OPEN ACCESS

Alexandra N Nowbar cardiovascular scientist, Michael Mielewczik postdoctoral biologist, Maria
Karavassilis clinical medical student, Hakim-Moulay Dehbi statistician, Matthew J Shun-Shin academic
clinical fellow in cardiology, Siana Jones cardiovascular physiologist, James P Howard physician,

Graham D Cole BHF clinical research training fellow, Darrel P Francis professor of cardiology, on
behalf of the DAMASCENE writing group

International Gentre for Circulatory Health, National Heart and Lung Institute, Imperial College London, London W2 1LA, UK
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American Journal of Transplantation 2015; XX: 1-8
Wiley Periodicals inc.

© 2015 The Authors. American Journal of Transplantation Published

by Wiley Periodicals, Inc. on behalf of American Society of

Transplant Surgeons
doi: 10.1111/ajt.13065

National Decline in Donor Heart Utilization
With Regional Variability: 1995-2010

K. K. Khush'*, J. G. Zaroff?, J. Nguyen?,
R. Menza® and B. A. Goldstein®

"Division of Cardiovascular Medicine, Department of
Medicine, Stanford University School of Medicine, Palo
Alto, CA

2Kaiser Northern California Division of Research, Oakland,
CA

3California Transplant Donor Network, Oakland, CA
“Graduate School of Nursing, Midwifery, and Health,
Victoria University of Wellington, Wellington, New
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°Department of Biostatistics and Bioinformatics, Duke

criteria for donor heart evaluation and acceptance for
transplantation.
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A Novel Organ Donor Facility: A Decade of Experience
With Liver Donors

M. B. M. Doyle™*, N. Vachharajani', Introduction
J. R. Wellen, J. A. Lowell, S. Shenoy’,
G. Ridolfi', M. D. Jendrisak?, J. Coleman?,
M. Maher?, D. Brockmeier®, D. Kappel®

and W. C. Chapman’

Inthe United States, the experience of donor procurement is
often time consuming and logistically challenging for organ
procurement organizations (OPOs) and organ recipient

center travel to the organ donor's hospital and perform
complex, time-sensitive procedures with inexperienced
staff in unfamiliar surroundings. Most donor recoveries
require multiple teams to travel to the recovery hospital (1).
*Corresponding author: M. B. Majella Doyle, On average, brain-dead donors lead to three solid organ |
doylem@wustl.edu transplants (US average) but may lead to as many assixor

"Department of Surgery, Washington University School
of Medicine, St. Louis, MO

2Gift of Hope, Chicago, IL

2Mid America Transplant Services, St. Louis, MO

and the American Society of Transplant Surgeons :

centers. Typically, transplant surgeons from the recipient |
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EPG AAD therapy
without ICD

No antiarrhythmic
therapy
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Time after enrollment, years

ICD reduces sudden death in MUSTT The MUSTT trial enrolled Y04 patients with
coronary artery dizease, nonsustained ventricular tachycardia (%T) and a left
vehtricular ejection fraction <40 percent who had sustained ¥T induced during
electrophysialogic (EP) study. Kaplan-Meier estimates show that the incidence of
cardiac arrest or death from arrhythmia is significantly lower in those receiving an
implantable cardioverter-defibrillator (ICD) compared to those receiving no therapy
or those with EP-guided (EPG) antiarrhythrmic drug (AAD)Y therapy. (Data from Buxton,
AE, Lee, KL, Fisher, D, et al, N Engl J Med 1999; 241:1582).
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Apresentador
Notas de apresentação
Apparatus as shown in Kite's An Essay on the Recovery of the Apparently Dead (London, 1788). An electrostatic generator charges a Leyden jar capacitor, which can discharge its accumulated electrical energy through the electrodes below. Energy will build up until the voltage is high enough to jump the spark gap ab. 
In 1788 Charles Kite, a member of the Royal Humane Society of London (an organization devoted to salvaging persons seemingly dead) described the use of electricity to revive a three-year-old child who was taken for dead after falling out of a window. 
An "apothecary" was sent for, who could do nothing; then electrical resuscitation was attempted by a Mr. Squires, who 
with the consent of the parents, very humanely tried the effects of electricity. Twenty minutes had at least elapsed before he could apply the shock, which he gave to various parts of the body without any apparent success; but at length, on transmitting a few shocks through the thorax, he perceived a small pulsation; soon after the child began to breathe, though with great difficulty. In about ten minutes she vomited. A kind of stupor remained for some days; but the child was restored to perfect health and spirits in about a week. 
Kite comments: 
Do [these examples] not plainly point out, that electricity is the most powerful stimulus we can apply? ... And are we not justified in assuming, that if it is able so powerfully to excite the action of the external muscles, that it will be capable of reproducing the motion of the heart, which is infinitely more irritable, and by that means accomplish our great desideratum, the renewal of the circulation? 
(I myself feel that given the length of time to apply the stimulus, Kite was managing cardioversion at best; but that's a pretty good best for 1788. - ERK) 


- 1792.]
~ colour. ‘This effedt is likewife, T ap-
prehend, produced on the immature un-
excluded ove within the body of the
lobfier, which are generally found of a
‘beautiful red colour after having been

expofed to the heat of boiling water,
H,

Mr. URBAN,  Ulverflone, April 2.

_ON looking over the Reperts of the
Lancathire Humane Society, I met
with a defcription and print of a port-
‘able eleétrical machine, by Mr, Fell,
furgeon, Ulverftone; which, from its
fimplicity, fmall fize, &c. feems {o well
calculated for its intended purpofe of re-
ftoring fufpended refpiration, that it
ought to be univerfally known. To
anfwer this end, no mode appeared fo
likely as procuring it a place in the
Gentleman’s Magazine; I fhail

- Yours, &c.

My, Fell’s Elefirical Machine deﬁ'rihzk. |

there-

- 299
pillars are to be covered with good fealing-
wax, which is to be rubbed on the furface
of the heated glafs; or with amber-varnith,
or with linfeed oil, baking the olafs j
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Notas de apresentação
Apparatus as shown in Kite's An Essay on the Recovery of the Apparently Dead (London, 1788). An electrostatic generator charges a Leyden jar capacitor, which can discharge its accumulated electrical energy through the electrodes below. Energy will build up until the voltage is high enough to jump the spark gap ab. 
In 1788 Charles Kite, a member of the Royal Humane Society of London (an organization devoted to salvaging persons seemingly dead) described the use of electricity to revive a three-year-old child who was taken for dead after falling out of a window. 
An "apothecary" was sent for, who could do nothing; then electrical resuscitation was attempted by a Mr. Squires, who 
with the consent of the parents, very humanely tried the effects of electricity. Twenty minutes had at least elapsed before he could apply the shock, which he gave to various parts of the body without any apparent success; but at length, on transmitting a few shocks through the thorax, he perceived a small pulsation; soon after the child began to breathe, though with great difficulty. In about ten minutes she vomited. A kind of stupor remained for some days; but the child was restored to perfect health and spirits in about a week. 
Kite comments: 
Do [these examples] not plainly point out, that electricity is the most powerful stimulus we can apply? ... And are we not justified in assuming, that if it is able so powerfully to excite the action of the external muscles, that it will be capable of reproducing the motion of the heart, which is infinitely more irritable, and by that means accomplish our great desideratum, the renewal of the circulation? 
(I myself feel that given the length of time to apply the stimulus, Kite was managing cardioversion at best; but that's a pretty good best for 1788. - ERK) 
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A defibrillation

pritchard, 1S, Feil,
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Mirowski M, Mower MM, Staewen WS, Tabatznik

B, Mendeloff AL. Standby automatic defibrillator:
An approach to prevention of sudden coronary
death. Arch Intern Med. 1970; 126:158-161.

Schuder JC, Stoeckle H, Golg JH, et al.
Experimental ventricular defibrillation with an
automatic and completely implanted system.
Trans Am soc Artif Organs. 1970; 16:207-212.

Mirowski M, Reid PR, Mower MM, Watkins L,
Gott VL, Schauble JF, Langer A, Heilman MS,
Kolenik SA, Fischell RE, Weisfeldt ML.
Termination of malignant ventricular arrhythmias
with an implanted automatic defibrillator in human
beings. N Engl J Med. 1980; 303:322-4.

F} e ff f | ,)f ,,i F I able Defi orillator

Michel Mirowski, 1924-1990
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Notas de apresentação
Reproduced results of Prevost and Batelli, stimulating interest to defibrillation
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Optimization 'fdef' b illatibe
Monophasic vs. Biphasic Shock
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No ST elevation

89.5%

28 events in 267 pts

NF EGM ST elevation 67.6% 24 eventsin 74 pts

Events - Free Rate, %

N = 341
Log Rank test p < 0.0001
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Tereshchenko et al, JACC, 2009
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Notas de apresentação
Transient LIC on bipolar NF RV EGM after induced VF rescue ICD shock is associated with increased risk of CHF progression
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Apresentador
Notas de apresentação
External field can create excitation at heterogeneity,  thereby, unpin reentry.  Once unpinned, Antitachycardia pacing can be used effectively to annihilate the wavefront.


Stage 2 Stage 3
88% of VT CL 88% of VT CL
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LEAP





. Implant high rate pacing device (MDT Entrust ICD with HRP software,
connected to MDT 5096 pacing lead).

. Implant three defibrillation coils connected to subcutaneous button
electrodes (RAA, CS, LPA).

Janardhan, JACC, 2014
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CARDIALEN THERAPY
+ TEAM
PUBLICATIONS

INTELLECTUAL FREEDOM FROM AF

PROPERTY
CONTACT

OUR MISSION: RESTORE NORMAL
RHYTHM TO PEOPLE SUFFERING FROM
ATRIAL FIBRILLATION

AF is the most common cardiac arrhythmia. In US and EU over 9 million people are
affected. AF contributes to more 80,000 deaths in the US alone.

That's a problem.

S A problem that costs the
US $7 billion and the EU
- $16 billion in direct
"\"‘\ care. Current
treatments fall short
with limited lasting
effect and serious side
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Apresentador
Notas de apresentação
Figure 1. (a) Image of a representative device integrated on a Langendorff-perfused rabbit heart. White arrows highlight functional components. (b) Side view image. (c) Schematic exploded view illustration of device structures and functional components. 

Lizhi Xu, Sarah R. Gutbrod, Yinji Ma, Artin Petrossians, Yuhao Liu, R. Chad Webb, Jonathan A. Fan, Zijian Yang, Renxiao Xu, John J. Whalen III, James D. Weiland, Yonggang Huang, Igor R. Efimov, and John A. Rogers. Materials and Fractal Designs for 3D Multifunctional Integumentary Membranes with Capabilities in Cardiac Electrotherapy. Adv. Mater. subm. 2014.  
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Apresentador
Notas de apresentação
Figure 2. (a-c) Optical images (left) and FEA results of the distribution of maximum principal strain (right) of a representative device (a) in the undeformed state, (b) with 20% uniaxial stretching in the horizontal direction, and (c) with 15% biaxial stretching. The insets show magnified views of the fractal electrode. (d) FEA results of the stress-strain relation of the elastomer membrane and the 3D-MIM.

Lizhi Xu, Sarah R. Gutbrod, Yinji Ma, Artin Petrossians, Yuhao Liu, R. Chad Webb, Jonathan A. Fan, Zijian Yang, Renxiao Xu, John J. Whalen III, James D. Weiland, Yonggang Huang, Igor R. Efimov, and John A. Rogers. Materials and Fractal Designs for 3D Multifunctional Integumentary Membranes with Capabilities in Cardiac Electrotherapy. Adv. Mater. subm. 2014.  



1w 1w 10" 1° 10" 10" 10" 10° 10" 10°
Frequency (Mz) Froquancy (Hz) Froguency [Hz)



Apresentador
Notas de apresentação
Figure 3. (a) SEM image of a fractal electrode. (b) SEM image of the surface of Pt-Ir alloy coating. (c) SEM image of the surface of PEDOT:PSS coating. (d) Bode magnitude plot of electrochemical impedance spectroscopy (EIS) data for Au base electrode and nano-textured Pt-Ir alloy coated electrode. (e) Bode magnitude plot of EIS data for Au base electrode and PEDOT:PSS coated electrode. (f) Bode phase lot of EIS data for Au base electrode, nano-textured Pt-Ir alloy coated electrode and PEDOT:PSS coated electrode.
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Apresentador
Notas de apresentação
Figure 4. (a) A representative epicardial electrogram recorded with a PEDOT:PSS electrode. (b) Activation maps created from optical signals on one side of the epicardium during a sinus beat (left) and immediately following a 50V shock (right) from a Langendorff-perfused rabbit heart.  (c) Virtual electrode pattern and representative traces from the virtual anode and the virtual cathode illustrating the effect of a 50V shock applied across the heart from the device. The electrode used shown in the field of view is highlighted in white. (d) Left: Positions of the temperature sensors/heater (white boxes) and the steady-state temperature distribution on the epicardium obtained by FEA. Right: steady-state temperature recordings from each of the temperature sensors/heater by experiment.  
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TAKE MRISCANS USEIMAGE-PROCESSINGTOOLS 3 WITH THAT DATA, constructa 3-D model
of the patient’s heart. to locate thewalls of the heart’s chambers. depicting that heart’s unique anatomy.

USEIMAGE-PROCESSINGTOOLS OVERLAY THAT UNIQUE pattern USINGANOTHER IMAGE-ANALY-
to identify the heart’s scar tissue [brown] of scar tissue on the 3-D model. 515 program, determine the orienta-
and the semifunctional adjacent tissue [blue]. tion of the heart’s muscle fibers.




Trayanova NA, IEEE Spectrum,

THE PERSONALIZED 3-D model| DOCTORSCANSIMULATE anelec-

of a patient's heart shows its trical signal that produces an abnormal
unigue anatomy and pattern of scar tis- heartbeat and can thus cause cardiac arrest. By
sue, which determine how electrical sig- observing how it moves through the tissue, they
nals move through the heart. candetermine where the signal must originate.

INTHE STANDARD form of treatment, HOWEVER, THE COMPUTER model

doctorsuse acatheterto probe for tissue reveals that just one small piece of tissue
with abnormal electrical activity. They then burn [red circle] is the key to the faulty signal. if doctors
away alarge patch of that tissue [blue dotted base their treatment on the model, they can burn
line]in hopes of destroying the point of origin. less tissue and leave more of the heartintact.
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