From: Proshanto Mukherji

To: Philips-Zoll

Subject: ZOLL/Philips: disclosures in para. 23 of the Stipulated Protective Order (Garrett, McDaniel, Fouchard)
Date: Monday, June 04, 2012 2:49:50 PM
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David Fouchard CV 2012.pdf,
Michael Garrett CV.ndf
Wavne McDaniel CV.ndf

Counsel,

Pursuant to Paragraph 23 of the Stipulated Protective Order, ZOLL hereby gives notice of its intent to give the following people access to Philips’
Confidential and Confidential Source Code materials:

1. Michael Garrett: previously served as an expert witness for Defibtech in Philips v. Defibtech;

2. Wayne McDaniel: previously involved with Intermedics, Inc. v. Cardiac Pacemakers, Inc., where he was retained by Intermedics, Inc., as well as
Philips v. Defibtech, where he was retained by Defibtech;

3. David Fouchard: has not previously been involved in patent litigation.
These individuals’ CVs are attached.
Regards,

Proshanto

Proshanto Mukherji
E Associate
(617) 368-2179
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RESUME
of
David Thomas Fouchard
104-1232 Johnson Street
Coquitlam, BC, V3B 4T2
Canada
604-475-0514
dfouchard@shaw.ca

PERSONAL DATA
Canadian Citizen
GOALS

To utilize experience gained in many years of battery and ultracapacitors development in the area
of clean energy technologies such as vehicle electrification and grid load-leveling

PROFESSIONAL ASSOCIATIONS

e Member of the Electrochemical Society.
Past Chairman, Southern Wisconsin Local Section

EDUCATION

e 1971, Algonquin College of Applied Arts and Technology, Ottawa, Ontario, Chemical
Technology, graduation with honors standing.
e Miscellaneous short courses in electrochemistry and management

EMPLOYMENT HISTORY

February 2012 to present, ENOVIX CORPORATION, Fremont California. @ Research and
development work in support of the Enovix 3D wave array battery technology.

January 2010 to October 2011, ILCIMA CORPORATION, Vancouver, BC, Canada

Vice President of Technology. Management of research and development programs to produce
high power ultracapacitors with improved energy density relative to current commercial products.
This includes an in-house program funded by venture capital, as well as R&D contracts funded by
the Industrial Research Assistance Program (IRAP) of the National Research Council of Canada
(NRC).

February, 2002, to January 2010, E-ONE MOLI ENERGY (CANADA), Maple Ridge, BC, Canada

Manager, Product Engineering. Directing the activities of the Product Engineering group, which
serves as a bridge between Research and Development and Manufacturing. It is responsible for
establishing and maintaining working designs and specifications for all E-One Moli lithium-ion
battery products. This involved interfacing with in-house R&D, Marketing, Procurement and
Manufacturing groups. It also involved considerable work with external raw material suppliers.






The scope of the work included introduction of new products as well as continuous improvement to
existing products.

July, 1997 to January, 2002, POLYSTOR CORPORATION, Livermore California

Manager, Product Evaluation Group. Responsible for all aspects of lithium ion product testing
including lot acceptance, new product development testing, OEM qualification and regulatory
requirements. Through comprehensive control plans, all manufactured cells were evaluated for
performance and safety prior to release. Likewise, new development products were evaluated on
an ongoing basis. The group interfaced with large OEM customers requiring custom test plans for
product qualification. Continuing dialogue was maintained with regulatory agencies such as
Underwriters Laboratories to obtain, and maintain, product recognition.

February, 1992 to July, 1997, RAYOVAC CORPORATION, Madison Wisconsin

Senior Project Engineer. Principle Investigator for Lithium-lon contracts with the US Army
Research Laboratories (ARL) and the Naval Surface weapons Center (NSWC). Responsible for all
aspects of the programs including proposals, technical direction, reporting and management. The
ARL program involved the development of a lithium-ion BB-X590 battery for portable
communications equipment. Since the BB-X590 was a large battery (110 Wh), significant
challenges were presented in terms of large cell development, battery control circuitry and system
safety. The NSWC program involved the development of large prismatic lithium-ion cells for
underwater vehicles. Cells of 8 Ah capacity were successfully fabricated. Significant challenges
included development of thick electrode technology for low rate applications, dealing with stack
pressure issues in prismatic hardware and the achievement of safety in large cells.

November 1981 to February, 1992, MOLI ENERGY LTD., Vancouver, BC, Canada

Project Leader-Product Evaluation. Management of a group responsible for both safety and
performance testing of Molicel products. The group was involved in product design, development,
applications and regulatory approvals.  Contributions were also made to a number of externally
funded contracts, aimed at longer-term goals such as large batteries for electric vehicles.

Project Manager - Confirmation Test Project. An intense 9 -month testing program to asses product
safety. The large database obtained was used to statistically analyze product reliability and to carry
out risk assessment via fault tree analysis. The results of the project led to a decision to abandon
cells with lithium metal anodes, and to concentrate on lithium-ion technology.

Team Leader, Lithium-lon Product Development. Management of a team carrying out prototype
cell development, primarily on the first generation 18650-size wound cell. The main task was to
optimize cell designs for performance, safety and ease of manufacture.

November 1971 to November 1981: DEFENCE RESEARCH ESTABLISHMENT OTTAWA
Research technologist - Energy Conversion Group. Projects included fundamental studies of new
lithium battery systems using electrochemical and spectral techniques. Other projects included
catalysis studies and laboratory evaluations of fuel cell systems. Monitoring of externally contracted
research projects was also carried out, including the Defense Industrial Research Program and the
Industrial Research Assistance Program of the National Research Council.

PATENTS

US 5,750,288, L. Xie, D. Fouchard, W. Ebner and S. Megahed, “Modified Lithium Nickel Oxide
Compounds for Electrochemical Cathodes and Cells”, (assigned to Rayovac Corporation)





US 5,594,320, D. Pacholok, D. Fouchard and W. Ebner, “Charge Equalization of Series-Connected
Cells or Batteries”, (assigned to Rayovac Corporation)

1.

10.

11.

12.

13.

PUBLICATIONS and PRESENTATIONS

F. Coustier, G. Nagarajin and D. Fouchard, “Design, Performance and Safety of PolyStor’s
Lithium-lon Polymer Gel Batteries®, presented at the Electrochemical Society meeting, San
Francisco CA, September, 2001

Z. Zhang, D. Fouchard and JR Rea, “Differential Scanning Calorimetry Material Studies:
Implications for the Safety of Lithium-ion cells”, J. Power Sources 70, 16-20 (1998).

D. Fouchard, Z. Zhang, C. Castledine and J. Huelsman, Final Report, US Army
Communications - Electronics Command, Contract DAAL01-94-C-3436, “High Performance
Rechargeable Lithium-lon Battery Background”, September, 1996.

D. Fouchard and C. Castledine, “Development of a BB-X590 Lithium-lon Battery for Military
Communications Applications”, Proceedings of the 37" Power Sources Symposium, Cherry
Hill NJ, June, 1996, pg. 227

C. Castledine and D. Fouchard, “Development of Prismatic Lithium-lon Cells for Navy
Underwater Applications”, Proceedings of the 37" Power Sources Symposium, Cherry Hill
NJ, June, 1996, pg. 223

D. Fouchard, C. Castledine and J. Huelsman, Final Report for NSWC Contract N60921-94-
C-0007, “Lithium-lon Rechargeable Battery", April 1996.

D. Fouchard, G. Mills and D. Pacholok, “A novel Method of charge equalization for series-
connected lithium-ion cells”, Extended Abstracts of the 188™ meeting of the Electrochemical
Society, Battery Division, October 1995, Chicago, IL pg. 9.

D. Fouchard, L. Xie and J. Huelsman, Final Report, Army Research Laboratory Contract
DAALO01-93-C-3663,” Rechargeable Lithium-Like Battery Study”, August, 1995. ARL Report
ARL-CR-169.

L. Xie, D. Fouchard, W. Ebner and S. Megahed, Final Report for NSWC Contract N60921-
93-C-0023, “Lithium lon Rechargeable Battery”, August 1995.

D. Fouchard and L. Xie, “Development Status of a BB-X590 Lithium-lon Battery for Future
Man-portable Electronic Equipment”, Presented at the 4™ Lithium Battery Exploratory
Workshop, Myrtle Beach, SC, June, 1995

L. Xie, D. Fouchard and S. Megahed, “Material Requirements for Lithium-ion batteries”,
Materials Research Society Volume 393, 285, (1995).

D. Fouchard, L. Xie, W. Ebner and S. Megahed, “Fundamental Safety Studies of Lithium-lon
Cells”, Proceedings of the 186" Meeting of the Electrochemical Society, Rechargeable
Lithium and Lithium-ion Battery Symposium, Miami Beach, Florida, October 9-14, 1994.

W. Ebner, D. Fouchard and L. Xie, The LixNiO, / Carbon Lithium-lon Battery, Solid State
lonics, 69, 238 (1994).





14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

D. Fouchard, L. Xie and W. Ebner, Final Report, Army Research Laboratory Contract
DAAL01-92-C-0221, “Ultrasafe High Performance Rechargeable Ambient Temperature
Battery”, September 1994. ARL Report ARL-CR-157.

D. Fouchard, W. Ebner and S. Megahed, “Development of a Lithium-lon BB-2847 Battery”,
Proceedings of the 37" Power Sources Symposium, Cherry Hill NJ, June 1994, pg. 69.

W. Ebner, D. Fouchard, L. Xie and S. Megahed, “Development of a High Energy density
Rechargeable lithium-ion Cell technology”, Proceedings of the 37" Power Sources
Symposium, Cherry Hill NJ, June, 1994, pg. 65.

D. Fouchard, L. Lechner, “Analysis of Safety and Reliability in Secondary Lithium Batteries”,
Electrochemical Acta, 38, 1193 (1993).

D. Fouchard, K. Brandt, L. Lechner. "Analysis of Reliability and Hazards Associated with
Forced Discharge in Rechargeable Li/MoS, Batteries. Part 1. Experimental Determination of
Input Values". Extended Abstracts of the 180th meeting of the Electrochemical Society,
Phoenix Arizona, October 1991.

K. Brandt, D. Fouchard and L. Lechner. "Analysis of Reliability and Hazards Associate with
Forced Discharge in Rechargeable Li/MoS, Batteries. Part 2. Quantitative Fault Tree Analysis
". Extended Abstracts of the 180th meeting of the Electrochemical Society, Phoenix Arizona,
October 1991.

DP Wilkinson, J. Dahn, U. VonSacken, D. Fouchard. "The Role of the Lithium/Electrolyte
Reaction in the Safety of Lithium Batteries". Extended Abstracts of the 178th Meeting of the
Electrochemical Society, Seattle Washington, October 1990.

. J.B. Taylor, D. Fouchard. “Advanced Ambient Temperature Lithium Batteries for Electric

Vehicles". Proceedings of the 9th International Electric Vehicle Symposium, Toronto Ontario,
July 1988. Winner of the ALCAN Award.

D. Fouchard, L. Ruggier, J.B. Taylor. "The Safety of Large Rechargeable Lithium Cells".
Proceedings of the 3rd annual Battery Conference, Long Beach California, January 1988.

D. Fouchard, L. Ruggier, J.B. Taylor. "Thermal Management of a BC Size Molicel". Transport
Canada Report TP8525E, May 1987.

J.B. Taylor, D. Fouchard, D. Wainwright, L. Ruggier. "Evaluation of the Performance of Large
Rechargeable Lithium Cells". Proceedings of the 2nd annual Battery Conference, Long Beach
Callifornia, January 1987.

D. Fouchard, J.B. Taylor. "The Molicel Rechargeable Lithium System: Multicell Aspects".
Journal of Power sources 21 (1987) 195-205.

D. Fouchard. "Safety Studies of Advanced Rechargeable Lithium - Molybdenum Sulfide
Batteries". Proceedings of the 33rd Power Sources Symposium, Cherry Hill New Jersey, June
1988.

D. Fouchard. "Safety Studies of the Molicel AA Cell". Proceedings of the 32nd Power Sources
Symposium, Cherry Hill New Jersey, June 1986.





28. K. Brandt, D. Fouchard, J. Stiles. "Safety Aspects of a Rechargeable Lithium C-Cell".
Proceedings of the 31st Power Sources Symposium, Cherry Hill New Jersey, June 1984.

29. F. Laman, C. Gardner, D. Fouchard. "Simultaneous Electrochemical and Electron Spin
Resonance Studies of the Kinetics of the Electroreduction of Sulfur Dioxide in Non-Aqueous
Media". Journal of Physical Chemistry, 86, 3130, (1982).

30. C. Gardner, W. Adams, D. Fouchard, K. Lee. "Physical and Chemical Studies of Lithium/Sulfur
Dioxide Cells". Proceedings of the 1982 Power Sources Symposium, Brighton England, 1982.

31. C. Gardner, D. Fouchard, W. Fawcett. "The Kinetics and Mechanism of the Electroreduction of
Sulfur Dioxide in Non-Aqueous Media,
A. Reduction in Solutions of Tetraethylammonium Perchlorate in N,N-Dimethylformamide.
B. Effects of Electrolyte and Solvent on the mechanism of Reduction".

Journal of the Electrochemical Society, 128, 2337 (1981).

32. D. Fouchard, C. Gardner, W. Adams, F. Laman. "Raman and Electron Spin Resonance
Studies of the Electroreduction of Sulfur Dioxide". Extended Abstracts of the Electrochemical
Society Meeting, Hollywood Florida, October 1980.

33. D. Fouchard, C. Gardner. "Electrocatalysis Studies of Transition-Metal Silicides". Defence
Research Establishment Ottawa, Report number 793, April 1978.

34. D. Fouchard, R. Hayashi. "Laboratory Evaluation of Low Power Hydrazine/Air Fuel Cells
fabricated by Gould Manufacturing of Canada Ltd.". Defence Research Establishment Ottawa,
Technical Note 77-25, January 1978.

35. D. Fouchard, R. Hayashi. "Laboratory Evaluation of a 300 Watt Hydrazine/Air Fuel Cell Power
Source". Defence Research Establishment Ottawa, Technical Note 76-21, September 1976.

REFERENCES

Available upon request






Michael C. Garrett
Garrett Technologies Inc.
1955 Techny Rd Suite 1
mgarrett@garrett-tech.com

2001-Present: President Garrett Technologies, Inc.

Provide Management Consulting and Design services to the Medical and Consumer
industries. (see www.garrett-tech.com)

Project Examples:

Biphasic Defibrillator Design and Implementation, Including comparative waveform
trials

Blood Glucose Meter
Implantable Arrhythmia Monitor / Telemetry System, Custom Analog ASIC, RF
Provide expert services related patent and intellectual property services.
2002-Present: President and Chief Technology Officer, Vice President of Research and
Development AJ Medical Devices
Member of Board of Directors and Medical Advisory Board

Design implantable ECG monitoring systems, Analog Electronics and Integrated
Circuits, Manage Development Activities.

1993-2001: Vice President of Research and Development Medical Research Laboratories (Now
a Welch Allyn Company):

Company designs and manufactures and sells multiparameter monitors, manual, semi
automatic and automatic defibrillators (AED’s).

Member of Senior Management team, participated in day to day management and acquisition
process.

Provide leadership and engineering expertise to staff of 13 engineers.

Manage technical direction of organization as well as day to day product development.
Responsible for $1.8M budget.

Manage process of Patent filing and Clearance Opinion Work as well as Trademark Filing.





Responsible for multiple 510K filings, IDE submission for Biphasic Defibrillator
Technology, Managed comparative data studies for presentation to the FDA. Led team of
experts to present pre submission data to the FDA which led to changes in FDA criteria for
defibrillator waveform efficacy testing.

Oversaw development of engineering department ISO quality control system leading to ISO
9001 certification and en46001 self certification capability.

Responsible for design of multiparameter monitoring / defibrillation, automatic defibrillation
systems.

Designed Biphasic Waveform wave form and circuitry for current defibrillator product line.
Board / Committee Positions:
Member of Board of Directors and Medical Advisory Board, AJ Medical Devices Inc.

Industrial Advisory Board Participant, Guest Lecturer: Marquette University, Milwaukee
Wisconsin

Expert Witness and Intellectual property services:

Phillips vs Defibtech, Expert witness services

Roche Diagnostics: Analysis of competitive products for infringement
Member of IEEE.

Patents:

6,243,604 Apparatus for charging defibrillator capacitors

6,185,456 Defibrillator disarm circuit utilizing thermal feedback

6,292,692 Medical treatment device with functions, operated under pass code control
2003/0125771 Biphasic Defibrillator Utilizing Controlled Phasic Energy Pulses
2004/0205424 Differential Filter with High Common Mode Rejection Ratio

Cardiac Alarm System (2 Patents Pending)

Publications:
Abstracts:

1. Garrett M, McDaniel WC, Burke M, Arzbaecher, R: Test of a new reduced-current
biphasic waveform in transthoracic defibrillation of canines, JACC, 39:120A, 2002.

2. Garrett M, McDaniel WC, Schuder JC, Turpin T: Comparison of the Efficacy of Three
Commercial Transthoracic Defibrillators in Canines, Circulation, 106:11-234, 2002.

3. Garrett M, McDaniel WC, Burke MC, Arzbaecher R: Comparison of the efficacy of two
biphasic waveform defibrillators in a model of simulated higher impedance patients.






Proceedings of the 25th Annual International Conference of the IEEE Engineering in
Medicine and Biology Society, 25:183-185, 2003.

4. Garrett M, McDaniel WC, Arzbaecher R, Skelton B, Schuder J: Comparison Of The
Efficacy Of Two Transthoracic Biphasic Waveform Defibrillators. Europace, 4:B83,
2003.

5. Garrett MC, McDaniel WC, Skelton BJ,: Three Transthoracic Biphasic Waveform
Defibrillators Compared in Two Models. Europace, 6(Suppl. 1):136, 2004.

6. Garrett MC, Burke M, Arzbaecher R, Jenkins J, Song Z, Subcutaneous Cardiac Alarm
System AHA Special Session on Resuscitation, Presentation 2003

7. Garrett MC, Burke M, Arzbaecher R, Jenkins J, Song Z, Subcutaneous Cardiac Alarm
System AHA Special Session on Resuscitation, Presentation 2004

Sponsored Research Support

NIH/SBIR, R43HL69608 Phase 1 6/1/02-5/31/04 Completed
Senior Engineer, Garrett (PI, Arzbaecher)
Subcutaneous Monitor/Alarm For Cardiac Arrest

The goal of this project was the design and development of a subcutaneous monitor/alarm for
recognition of cardiac arrest and automatic notification of emergency medical service. Aims met
6 months early leading to award of Phase 2 grant.

NIH/SBIR, 2R44HL.069608-03 Phase 2 01-DEC-2001 to 31-AUG-2006
VP R&D, CTO Garrett (PI, Arzbaecher)
Subcutaneous Monitor/Alarm For Cardiac Arrest Phase I1

The goal of this project was the design and development of a subcutaneous monitor/alarm for
recognition of cardiac arrest and automatic notification of emergency medical service. Succesful
Phase 1 led to the award of this grant to build devices suitable for and perform clinical studies in
humans.

NIDDR Project Number:H133S020020 10/01/02-03/30/03 Completed
Michael Garrett PI, Garrett Technologies Inc.
Wearable Computing System to Promote Total Knee Arthroplasties (TKA) Recovery

The goal of this project was to design a wearable computing system and orthosis for coaching
and compliance tracking of TKA patients undergoing institutional and home therapy with the
end result being an improved recovery.







CURRICULUM VITAE

May 15, 2012
NAME: Wayne Charles McDaniel, Ph.D.
BIRTHPLACE: St. Louis, Mo.
RESIDENCE: 601 S. Cedar Lake Dr.

Columbia, Mo. 65203
573-442-8708

SPOUSE: Sharon
CHILDREN: Heather Marie, born 11/24/87

Lindsey Michelle, born 6/4/89
Jeremy Joseph, born 12/20/93

EDUCATION:
High School: Mehlville High School, St. Louis, Mo.
College: University of Missouri-Columbia

Columbia, Mo. - B.A. (Biology)

University of Missouri-Columbia
Columbia, Mo. - M.S.E.E.
(Electrical Engineering with Biomedical Engineering emphasis)

University of Missouri-Columbia
Columbia, Mo. - Ph.D.
(Electrical Engineering with Biomedical Engineering emphasis)

GRADUATE TRAINING AND FELLOWSHIP APPOINTMENTS:

Graduate Research Assistant, Department of Surgery,
University of Missouri - Columbia 1978-1985

Research Associate (Post-doctoral fellow), Department of Surgery
University of Missouri - Columbia 1985-1987

PROFESSIONAL APPOINTMENT HISTORY:
Associate Director

Technology Management & Industry Relations
University of Missouri — Columbia 2011-date





Senior Licensing and Business Development Associate
Technology Management & Industry Relations
University of Missouri — Columbia

Adjunct Professor of Electrical and Computer Engineering
University of Missouri — Columbia

Adjunct Associate Professor of Electrical and Computer Engineering
University of Missouri — Columbia

Research Assistant Professor of Cardiothoracic Surgery
University of Missouri - Columbia

Acting Director of Cardiothoracic Surgery Laboratory Investigation
University of Missouri

Adjunct Assistant Professor of Electrical and Computer Engineering
HONORS:
Sigma Xi Research Society

The Mark C. Lidwill Traveling Fellowship from the
North American Society of Pacing and Electrophysiology

PROFESSIONAL SOCIETIES:

The Institute of Electrical and Electronics Engineers
IEEE Engineering in Medicine and Biology Society
American Heart Association

Association of University Technology Managers
Heart Rhythm Society

Licensing Executives Society

AREAS OF RESEARCH EXPERTISE:

- Internal atrial and ventricular defibrillation

- External ventricular defibrillation

- Experimental methods for defibrillation research
- Cardiac safety of stun guns

REFEREE FOR PEER-REVIEWED JOURNALS:

Medical Instrumentation

2001-2011

2009-date

1995-2009

1987-2001

1993-2001

1990-1995

1988-2002

1995-1996





Circulation Research

IEEE Transactions on Biomedical Engineering

American Journal of Physiology

Journal of Cardiovascular Electrophysiology

Journal of the American Veterinary Medicine Association
PACE

GRADUATE STUDENT'S THESIS COMMITTEES:

1. Muntaser Dbeis, M.S.E.E., member of Master's degree committee, graduated May, 1989.
Topic: Optimal biphasic waveform morphology for nonthoracotomy internal defibrillation in a
canine model with a transvenous catheter and subcutaneous patch system.

2. Qin Zhang, M.S.E.E. principal advisor for Master's degree project, graduated August 1993.
Topic: Examining the frequency spectrum of defibrillation waveforms.

3. Balazs Szladovits, D.V.M. member of Master’s degree committee, graduated August, 2002.
Topic: Development of a model of atrial fibrillation in a conscious animal.

UNIVERSITY COMMITTEES:
Device Consultant for the Health Science Institutional Review Board July 1999 to 2001
MAILING ADDRESS:

Wayne C. McDaniel, Ph.D.

University of Missouri

Technology Management & Industry Relations
W1038 Lafferre Hall

Columbia, Mo. 65211

573-884-3302

REFERENCES:

Research: Greg Flaker, M.D., MU Professor of Cardiology, MA432 Health
Sciences Center, Columbia, MO 65212

Technology Transfer: Christopher Fender, Director, Technology Management & Industry

Relations, 340 Bond Life Sciences Center, Columbia, MO 65211

James Thompson, Ph.D.; Dean, College of Engineering, University of
Missouri, W1025 Lafferre Hall, Columbia, MO 65211

Wayne Huebner, Ph.D.; Chair, Materials Science & Engineering,
Missouri University of Science & Technology, 223 McNutt Hall,
Rolla, MO 65409 (Former Vice Provost for Research)
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RESEARCH SUPPORT

City of Oakland Police Force

Comparison of the Cardiac Safety of 5 projectile stun guns
Nov. 1, 2010 to Jan. 31, 2011

$4,675

Zoll Medical Systems, Inc.

Comparison of the Defibrillation Efficacy of the Zoll Propaq MD Biphasic
Waveform Defibrillator and a Monophasic Waveform Defibrillator with
Internal Paddle Electrodes

Jun. 1, 2009 to Jul. 31, 2009

$29,000

Stinger Systems

Safety testing and comparison of projectile stun guns
Nov. 15,2007 to Jan. 31, 2008

Dr. Wayne McDaniel

$67,000

Medical Research Laboratories — Welch Allyn
Comparison of three defibrillators in a porcine model
Sept. 1, 2005 to Dec. 31, 2005

Dr. Wayne McDaniel

$8,000 total costs

Conceptual Mindworks, Inc. (From Brooks Air Force Base)
Research proposal for Taser study

Nov. 9, 2004 to Nov. 8, 2005

Dr. Wayne McDaniel

$16,097 total costs

Medical Research Laboratories — Welch Allyn

Comparison of three commercial defibrillators in two models
Sept. 1, 2003 to Dec. 31, 2003

Dr. Wayne McDaniel

$5,000 total costs

Office of Naval Research

Cardiac rhythm safety of Taser X26
Jun. 1, 2003 to Aug. 30, 2003

Dr. Wayne McDaniel

$25,000 total costs

Office of Naval Research
Optimizing muscle stimulation in Taser devices
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Date:
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Amount:

Source:
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Source:
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Co-invest.:
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P.I:
Amount:

Source:
Title:
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Nov. 1, 2002 to Dec. 31, 2002
Dr. Wayne McDaniel
$25,000 total costs

Medical Research Laboratories

Comparison of three commercial transthoracic defibrillators in dogs
June 1, 2001 to August 31, 2001

Dr. Wayne McDaniel

$12,000 total costs

GE-Marquette Medical Systems
Multiphasic waveforms for defibrillation
Sept. 1, 2000 to August 31, 2001

Dr. Wayne McDaniel

$49,950 total costs

University of Missouri - Research Board
Electrical defibrillation after simulated CPR
March 1, 1999 to August 31, 2001

Dr. Wayne McDaniel

Dr. William Wilson, Jr.

$40,000.00 total costs

University of Missouri - Research Board
Predicting atrial fibrillation and a novel therapy
July 1, 1998 to June 30, 2000

Dr. Todd Demmy

Dr. Wayne McDaniel

$34,155 total costs

Taser International

Assessing the cardiac rhythm safety of Taser discharges
Nov. 1, 1999 to Apr. 30, 2000

Dr. Wayne McDaniel

$8,000 total costs

College of Veterinary Medicine Committee on Research

Development of a chronic model of sustained atrial fibrillation in conscious
sheep

Dec. 3, 1999

Balazs Szladovits

John Dodam, Eric Pope, John Bonagura, Wayne McDaniel, Cecil Moore
$5,970

Angeion Corp.
Frequency domain analysis of defibrillation waveforms
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21.
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P.I.:

Co-invest:

Amount:

Source:
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Amount:
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P.I1:

Co-invest.:

Amount:

Source:
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Amount:
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Source:
Title:
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PI.:
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Source:
Title:
Period:
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Co-invest.:

Amount:

Nov. 1, 1998 to Dec. 31, 1999
Dr. Wayne McDaniel

Dr. John Schuder

$56,365 total costs

GE-Marquette Medical Systems
Multiphasic waveforms for defibrillation
April 1, 1999 to Dec. 31, 1999

Dr. Wayne McDaniel

$41,200 total costs

National Institutes of Health

Ventricular defibrillation shock time/frequency domains
Sept. 1, 1995 to Aug. 31, 1998

Dr. Wayne McDaniel

Dr. John Schuder

$133,669 total costs

Health Technology Corporation
External ventricular defibrillation of calves with a new cluster
electrode

Apr. 1, 1997 to Jun. 30, 1997
Dr. Wayne McDaniel

Dr. John Schuder

$10,000 total costs

North American Society of Pacing and Electrophysiology
Mark Lidwill Traveling Fellowship

August 1, 1995 to October 31, 1995

$7,000.00 total costs

To go to University of Alabama - Birmingham, to perform a
research project with Dr. Raymond Ideker

University of Missouri - Research Board

Ventricular defibrillation shock, time/frequency domains
Jan. 1, 1994 to Dec. 31, 1994 (extension to 7/1/95)

Dr. Wayne McDaniel

$30,000

Eli Lilly Corporation

Double-pulse defibrillation in 100 kg calves
Jul. 15, 1992 to Feb. 28, 1993

Dr. John Schuder

Dr. Wayne McDaniel

$33,390.00 total costs
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American Heart Association - Missouri Affiliate

Examination of a pulsed current waveform for internal defibrillation of dogs
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Dr. Wayne McDaniel

Dr. Jack Curtis

$24,666.31 total costs

School of Medicine Research Council

Transthoracic defibrillation despite A.I.C.D. electrodes
Jan. 1, 1990 to Jun. 30, 1991

Dr. Wayne McDaniel

Dr. Joseph Walls

$10,000 total costs

Cardiac Pacemakers, Inc.

Optimal delivery method for biphasic shocks
Jan. 1, 1990 to Dec. 31, 1990

Dr. John Schuder

Dr. Wayne McDaniel

$50,000 total costs

National Institutes of Health; Heart, Lung, and Blood Institute
Improved algorithms for cardiac defibrillation threshold

April 1, 1986 to March 31, 1990

Dr. John Schuder

Dr. Wayne McDaniel

$148,840 total costs

Cardiac Pacemakers, Inc.

Optimal pulse width for biphasic defibrillation
Jan. 1, 1989 to Dec. 31, 1989

Dr. John Schuder

Dr. Wayne McDaniel

$50,000.00 total costs

Cardiac Pacemakers, Inc.

A paired study of the comparative effectiveness of certain unidirectional and
bidirectional waveforms of current in the defibrillation of large dogs

Apr. 1, 1987 to Dec. 31, 1988
Dr. John Schuder

Dr. Wayne McDaniel
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Cardiac Pacemakers, Inc.
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A paired study of the comparative effectiveness of certain unidirectional and
bidirectional rectangular waveforms of current in the catheter defibrillation of
large dogs

Apr. 17, 1986 to April 16, 1987

Dr. John Schuder

Dr. Wayne McDaniel

$28,806.00 total costs

Physio-Control, Inc.

Comparison of biphasic waveforms in 100 kg calves
Jul. 1, 1985 to Jun. 30, 1986

Dr. John Schuder

Dr. Wayne McDaniel

$50,000 total costs
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canine model. IEEE Engineering in Medicine and Biology Society, 14th Annual
International Conference, Paris, France, November 1992.

Efficacy of four mono- and bi-phasic waveforms in the electrical defibrillation of calves.
IEEE Engineering in Medicine and Biology Society, 15th Annual International Conference,
San Diego, CA, October 31, 1993.

Influence of anesthesia on electrical ventricular defibrillation. American Heart Association,
66th Scientific Sessions, Atlanta, GA, May 6, 1993.

Efficacy and Energy-Frequency Distribution in Square Wave Transthoracic Defibrillation of
100 Kilogram Calves. North American Society of Pacing and Electrophysiology, 15th
Annual Scientific Sessions, Nashville, TN, May 13, 1994.

Potential role of frequency-domain representation in selection of optimal defibrillatory
shock. 16th Annual International Conference of the IEEE Engineering in Medicine and
Biology Society, Baltimore, MD, Nov. 3, 1994.

Effect of serum Magnesium concentration on shock intensity for electrical ventricular
defibrillation. American Heart Association, 67th Scientific Sessions, Dallas, Tx, Nov. 15,
1994.

Fourier analysis of biphasic defibrillation waveforms -- implications for a mechanism of
biphasic superiority to monophasic waveforms. North American Society of Pacing and
Electrophysiology, 16th Annual Scientific Sessions, Boston, MA, May 13, 1995.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Percent of fibrillatory cycle length as spacing determinate in double-pulse defibrillation in
calves. North American Society of Pacing and Electrophysiology, 16th Annual Scientific
Sessions, Boston, MA, May 13, 1995.

Chronic effects of epicardial patch electrodes on transthoracic defibrillation. Presentation to
the 17th Annual International Conference of the IEEE Engineering in Medicine and Biology
Society, in Montreal, Canada, Sept. 20-23, 1995.

External ventricular defibrillation with sinusoidal waveforms of varying frequency.
Presentation to the North American Society of Pacing and Electrophysiology, 17thAnnual
Scientific Sessions, Seattle, WA, May 16, 1996.

Ventricular defibrillation with transvenous electrodes and sinusoidal waveforms of varying
frequency. Presentation to the 69th Scientific Sessions of the American Heart Association,
in New Orleans, LA, Nov. 12, 1996.

External ventricular defibrillation with sinusoidal waveforms. Presentation to Public Access
Defibrillation II: Strengthening the Chain of Survival, sponsored by the American Heart
Association, April 19, 1997, in Washington, D.C.

Frequency domain representation of significantly under damped untruncated sinusoid and
asymmetric rectangular biphasic waveforms of comparable defibrillation efficacy. Presented
to the 18th Annual scientific sessions of the North American Society of Pacing and
Electrophysiology, May 7-10, 1997 in New Orleans, LA.

Energy density versus frequency in double-pulse defibrillatory shocks. Presented to the 43rd
Annual Conference of the American Society for Artificial Internal Organs, May 1-3, 1997 in
Atlanta, GA.

Percent energy delivered within 40-160 hertz range: an important parameter in selecting
biphasic truncated exponential waveforms for ICDs. Presented to the 19th Annual Scientific
Sessions of the North American Society of Pacing and Electrophysiology, May 6-9, 1998 in
San Diego, CA.

Ventricular defibrillation with one cycle sinusoid and varying phase. Presentation to the 20"
Annual Scientific Sessions of the North American Society for Pacing and Electrophysiology,
May 12-15, 1999, in Toronto, Canada.

External ventricular defibrillation with a five element cluster electrode. Proceedings: 21
Annual International Conference of the IEEE Engineering in Medicine and Biology, October
13-16, 1999 in Atlanta, GA.

Multiphasic waveforms improve external defibrillation efficacy over biphasic waveforms.
Presentation to the 21* Annual Scientific Sessions of the North American Society of Pacing
and Electrophysiology, May 17-20, 2000, in Washington, D.C.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Multiphasic truncated exponential waveforms improve defibrillation efficacy over biphasic
truncated exponential waveforms. Presentation to the 21%" Annual Scientific Sessions of the
North American Society of Pacing and Electrophysiology, May 17-20, 2000, in Washington,
D.C.

Multiphasic sinusoidal waveforms improve defibrillation efficacy over biphasic sinusoidal
waveforms. Presentation to the 21% Annual Scientific Sessions of the North American
Society of Pacing and Electrophysiology, May 17-20, 2000, in Washington, D.C.

Multiphasic truncated exponential waveforms reduce peak current required for atrial
defibrillation compared to biphasic waveforms. Presentation to the 21* Annual Scientific
Sessions of the North American Society of Pacing and Electrophysiology, May 17-20, 2000,
in Washington, D.C.

Multiphasic waveforms are more effective for external defibrillation than biphasic
waveforms. Ppresentation to the Cardiostim 2000 meeting, June 14-17, in Nice, France.

Multiphasic waveforms require less peak current for atrial and ventricular defibrillation than
biphasic waveforms. Presentation to the Cardiostim 12™ International Conference, June 14-
17, 2000, in Nice, France.

Surface application of Taser stun guns does not cause ventricular fibrillation in canines.
Presentation to the Annual International Conference of the IEEE Engineering in Medicine
and Biology Society, 2000.

Dramatically different response to biphasic and multiphasic waveforms when used for atrial
and ventricular defibrillation. Oral presentation to the 73™ Scientific Sessions of the
American Heart Association in New Orleans, LA, Nov. 13, 2000.

Multiphasic truncated exponential waveforms require less peak current for atrial
defibrillation than optimal biphasic waveforms. Presentation to the 22" Annual Scientific
Sessions of the North American Society for Pacing and Electrophysiology, in Boston, MA,
May 2-5, 2001.

Optimizing Capacitor Size for Quadriphasic Waveform in Defibrillation. Presented to the
Cardiostim 13" International Conference, June 16-19, 2002, in Nice, France.

Comparison of the Efficacy of Three Commercial Transthoracic Defibrillators in Canines,
Presented to the 75" Scientific Sessions of the American Heart Association, November 17-
20, 2002 in Chicago, IL.

Comparison of the efficacy of two biphasic waveform defibrillators in a model of simulated
higher impedance patients. Presented to the 25th Annual International Conference of the
IEEE Engineering in Medicine and Biology Society, Sept. 17-21, 2003 in Cancun, Mexico.





40.

41.

42.

43.

44,

45.

Comparison of the Efficacy of Two Transthoracic Biphasic Waveform Defibrillators.
Presented to the Europace 2003 Congress, Dec. 14-17, in Paris, France.

Assessing the Cardiac Rhythm Safety of Thoracic Application of Tasers. Presented to the
Cardiostim 14™ International Conference, June 16-19, 2004 in Nice, France.

Three Transthoracic Biphasic Waveform Defibrillators Compared in Two Models. Presented
to the Cardiostim 14™ International Conference, June 16-19, 2004 in Nice, France.

Testing the Cardiac Rhythm Safety of the Thoracic Application of Taser Devices. Presented
to the Cardiostim 15™ International Conference, June 14-17, 2006 in Nice, France.

Cardiac Safety of the Surface Application of the Stinger S-200. Presented to the Rocky
Mountain Bioengineering Symposium, Apr. 4-6, 2008 in Copper Mountain, CO.

Electrical Parameters of Projectile Stun Guns. Presented to the IEEE EMBS 31% Annual
International Conference, Sept. 2-6, 2009.

Colloquium and Symposium Presentations

1.

Electrical Ventricular Defibrillation. Colloquium presented to the School of Medicine,
University of Missouri, Columbia, MO, May &, 1991.

Electrical Ventricular Defibrillation. Symposium presented February 5, 1992 to the School
of Veterinary Medicine, University of Missouri, Columbia, MO.

Estimating the ED50 for defibrillation with sequential methods. Presentation to the Cardiac
Rhythm Management Laboratory, University of Alabama at Birmingham, Birmingham,
Alabama, October 29, 1996.

Ventricular defibrillation with sinusoidal waveforms of varying frequency. Presentation to
the National Science Foundation/Engineering Research Center for Emerging Cardiovascular
Technologies, Defibrillation Workshop, in Birmingham, Alabama, April 15-16, 1996.

Estimating the ED50 for defibrillation with Dixon’s up-and-down method for small samples.
Presentation to a symposium on Statistical Methods for Comparing Defibrillation Therapies,
at the Physio-Control headquarters, Redmond, Washington, May 15, 1996.

Ventricular defibrillation with sinusoidal waveforms of varying frequency. Presentation to
the Dalton Cardiovascular Research Center, University of Missouri, Columbia, MO, on June
3, 1996.

Charge burping and multiphasic waveforms for defibrillation. Presentation to the Angeion
Corporation, in St. Paul, Minnesota, Sept. 11, 1997.





10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ventricular defibrillation studies at MU. Presentation to the Mid-Missouri Chapter of the
American Association for Laboratory Animal Scientists, University of Missouri, Columbia,
MO, Sept. 18, 1997.

Biphasic waveform defibrillation. Presentation to the 15™ Marquette ECG Analysis
Seminar, of GE-Marquette Medical Systems, Inc., in Captiva Island, Florida, October 25-7,
1998.

Biphasic waveform defibrillation. Presentation to GE-Marquette Medical Systems, Hellige
division, in Freiburg, Germany, January 18, 1999.

Ventricular defibrillation. Presentation to the University of Missouri, Cardiology Basic
Science Series, University of Missouri, Columbia, MO, April 20, 1999

Electrical Defibrillation. Presentation to the Dept. of Surgery Research Grand Rounds,
University of Missouri, Columbia, MO, May 17, 1999.

Atrial Defibrillation in the Frequency Domain. Presentation to Medtronic, Inc., in
Minneapolis, MN, Sept. 27, 1999.

Electrical Defibrillation: Challenges in the new millennium. Presentation to the Division of
Cardiology Grand Rounds, University of Missouri, Columbia, MO, April 6, 2000.

Multiphasic waveform defibrillation. Presentation to GE Marquette Medical Systems
clinical trials planning session, University of Missouri, Columbia, MO. April 10, 2000.

Multiphasic waveform defibrillation. Presentation to Division of Cardiology, Research
conference, University of Missouri, Columbia, MO. April 13, 2000.

Electrical Defibrillation. Presentation to the High Voltage Club; a support group for ICD
patients, Columbia, MO. Oct. 4, 2000.

Experimental methods for atrial and ventricular defibrillation studies. Guest lecturer, Lab
Animal Medicine 475, University of Missouri, Columbia, MO, Oct. 19, 2000.

Cardiac Electrical Defibrillation. Biological Engineering Seminar Series, University of
Missouri, Columbia, MO, Sept. 11, 2001.

Biphasic Waveform Defibrillation. Clinical Engineering Society of Ontario (CESO) Invited
Lecture, Toronto, Canada, Jan. 29, 2003.

Co-chaired a session at the 25" International Conference of the IEEE Engineering in
Medicine and Biology Society, in Cancun, Mexico, entitled Defibrillation Therapy I:
Simulation and Modeling, September 19, 2003.





22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Co-chaired a session at the 25" International Conference of the IEEE Engineering in
Medicine and Biology Society, in Cancun, Mexico, entitled Defibrillation Therapy II: In
Vivo Studies, September 20, 2003.

Deaths Associated with Taser Stimulation. Presented to a working group on the safety of
Taser Stun Guns, University of Wisconsin, Bioengineering, November 4, 2004.

Examining the Metabolic Consequences of Taser Stimulation in Normal and Metabolically
Compromised Subjects. Presented to a DARPA committee to design a device for Human
Electro-muscular Incapacitation, in Arlington, VA, December 16, 2004.

The Metabolic Consequences of Taser Stimulation in Normal and Metabolically
Compromised Subjects. Presented to the Scientific and Medical Advisory Board of Taser
International, in Scottsdale, AZ, April 9, 2005.

Taser Stimulation in Metabolically Compromised Subjects. Presented to the
Bioelectromagnetics Society, June 19-23, 2005 in Dublin, Ireland. [Invited speaker in mini-

symposium]|

Shocking Experience: Past, Present, and Future. Presented to the Missouri ECC Instructor
Conference, in St. Louis, MO, Oct. 28, 2005.

Taser Cardiac Safety. Presented to the Dept. of Defense HEMI Conference, in Washington
D.C., June 28, 2006.

New Inventions and IP on Campus: Engineering Tech Transfer Office: Presented to the
Biodesign and Innovation program, 8/1/07.

Stinger Cardiac Safety. Presented to the Montreal Police Department, 4/2/08.

Chaired two sessions at the International Bioelectric Symposium, June 26, 2008, in
Columbia, MO.

Co-chaired a session entitled “Benefits and Pitfalls of University — Industry Collaborations”
IEEE EMBS 31 Annual International Conference, Sept. 2-6, 2009, in Minneapolis, MN.

Co-chaired a session entitled “Neuromuscular Incapacitation Devices”, IEEE EMBS 31*
Annual International Conference, Sept. 2-6, 2009, in Minneapolis, MN.

Patents Issued:

1.

Method of and apparatus for atrial and ventricular defibrillation or cardioversion with an
electrical waveform optimized in the frequency domain. Inventor: Wayne C. McDaniel.
USP No. 6,738,664, issued: May 18, 2004.





2. Method of and apparatus for atrial and ventricular defibrillation or cardioversion with an
electrical waveform optimized in the frequency domain. Inventor: Wayne C. McDaniel.
European Patent No. 1,133,334, issued: June 21, 2006.








