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Recent engagements include surgical robotics, infectious disease diagnostics & therapies (including
SARS-CoV-2 and sepsis), endoscopy, neurodegenerative disease, neuro-oncology, neurovascular
devices, laparoscopic surgery, tissue ablation, ICU monitoring, transdermal drug delivery, &
women’s health.
Can act as a stand-in CTO/COO, team mentor and Entrepreneur in Residence.

Boston University, Department of Biomedical Engineering Boston, MA
Senior Lecturer (part time) 2019-2020

Course Director and Instructor for BE695: Advanced Biomedical Design & Development (graduate)

Opsonix, Inc. Wakefield, MA
Vice President of Research and Development 2017- 2018
Developed a device-biologic combination product and companion diagnostic to remove pathogens and 
endotoxins from blood via an extracorporeal circuit to treat sepsis. Opsonix was spun out of the Harvard 
Wyss Institute with $9 million investment from Baxter Ventures and Hansjörg Wyss.
Responsibilities

Led the product development, design verification and preclinical studies
Provided periodic technical updates to the BOD
Identified and engaged clinical sites

Accomplishments
Implemented a cloud-based design control and PLM system in compliance with FDA QSR
Directly interfaced with the FDA via 4 presubmission meetings & associated interactions
Obtained FDA IDE approval for a first in human clinical study with 15 patients, January 2018

Boston University, Department of Biomedical Engineering Boston, MA
Senior Lecturer and Director of the Coulter Translational Research Program 2013 – 2017
Led a Coulter Foundation program to translate medical device & diagnostics to commercialization.
Responsibilities

Solicited & evaluated grants, selected awardees, mentored investigators, & managed progress
Instructor for BE467: Product Design & Innovation in Biomedical Engineering (undergraduate)
Instructor for BE695: Advanced Biomedical Design and Development (graduate)
Instructor for Health Care Entrepreneurship for BU medical students at the School of Business

Accomplishments
Deployed approximately $1 million each year to provide gap funding for technology translation
Facilitated the formation of 3 startup companies with the Office of Technology Development
Created and delivered a seminar series on medical device commercialization to the faculty
Taught medical device product development to over 300 students in total



Hologic, Inc. (NASDAQ: HOLX) Marlborough, MA
Vice President of Research and Development 2007- 2011
A leading women’s health company with specialization in laboratory diagnostics, digital mammography, 
bone densitometry and minimally invasive surgical devices with annual revenue of over $1.7 billion. 
Responsible for R&D in the Surgical Products Division for all released and new products. The released 
products account for approximately $300 million in annual revenue.
Accomplishments

Led the release of the next generation products (capital equipment with software and invasive
surgical devices) which increased divisional revenue and significantly improved product quality
Conceived, initiated and led numerous R&D and new product development projects
Expanded the research and product development pipeline to include organic innovation
Partnered with development/start-up companies to expand technology and product portfolio
Key member of senior management team that grew annual divisional revenue to $300 million
Key member of the deal team for the $352 million acquisition of Interlace Medical, Inc.
Led technical due diligence for numerous potential acquisition candidates.
Created a program management function to manage product portfolio and development
Integrated the R&D functions from acquisition sites into the Marlborough facility

Responsibilities
Managed approximately 45 direct and indirect reports within the R&D department
Directly/indirectly guided over 100 people in matrix functions that supported R&D programs
Managed relationship with off-shore high volume manufacturing facility
Provided mentoring and oversight for manufacturing engineering and process development
Key member of senior management team that formulated divisional strategy and set goals
Formulated and implemented R&D and product development strategy
Set division and departmental goals and priorities related to R&D
Provided periodic updates to the Board of Directors
Ensured the department achieved annual goals and budget targets
Directly interfaced with FDA to support applications/amendments for PMA Class 3 devices
Reported to the division general manager

Cytyc Corporation (NASDAQ: CYTC) Marlborough, MA
Vice President of Research and Development 2007
A leader in women's health with annual revenue of $700 million. Responsible for R&D in the medical device 
(Cytyc Surgical Products) division for all released and new products. CSP marketed world-class products 
to treat menorrhagia (NovaSure®), breast cancer with radiotherapy (MammoSite®), and brain cancer with 
radiotherapy (GliaSite®). Cytyc merged with Hologic in October 2007.
Accomplishments

Created and lead the divisional R&D department at corporate headquarters
Led the transition of the R&D department from California to Massachusetts
Built an outstanding medical device R&D department, hired entire department staff
Created an entrepreneurial environment to enhance innovation
Led technical due diligence for acquisitions, venture investments & development agreements
Key member of the deal team for the $215 million acquisition of Adiana
Led the integration of R&D facilities, resources and programs obtained via acquisition
Created close cross functional collaboration with Marketing, Sales, and Operations

Responsibilities
Managed R&D at 3 national sites
Created and managed product pipeline/portfolio
Formulated research and product development plans, and budgets
Set division and departmental goals and priorities related to R&D
Responsible for ensuring that R&D achieved annual goals and budget targets
Managed development agreements with partner start-up companies
Reported to the division president



Hemedex, Inc. Cambridge, MA
Co-founder, Chief Technology Officer and Corporate Director 2000-2007
A medical device start-up that developed and commercialized a device to monitor cerebral blood flow at 
the bedside in neurosurgery patients with traumatic brain injury, cerebro-vascular disease and stroke.
Responsible for R&D, Engineering, Manufacturing, Regulatory/QA and Clinical Studies.
Accomplishments

Co-founded this medical device startup company, ran day-to-day operations
Wrote business plan and gave investor presentations
Personally responsible for raising $2.3 million in angel investment
Key member of the deal team which raised a total of $12.2 million
Created a partnership with a Korean life sciences company (Hanmi) for distribution in Asia
Engaged, negotiated & signed an exclusive distribution agreement with J&J (Codman Division)
Co-inventor of core enabling algorithm technologies
Led the product development for the company’s flagship patient blood flow monitor that included a
minimally invasive catheter and a monitor with its associated software
Implemented ISO 9000/13485 and oversaw the transition to ISO 13485:2003
Recruited and collaborated with Key Opinion Leaders
Marketed products at national surgery conferences and sold devices into key accounts
Trained surgeons, nurses and ICU staff on the use of the device for target indications

Responsibilities
Member of the Board of Directors (5 members total: 3 investors, 2 management)
Hired entire technical staff, consultants and VP level personnel
Hired key vendors, engineering firms, contract manufacturers and service providers
Conceived, planned, and executed technology, research and product development projects
Supervised entire technical staff (mechanical, electrical, software engineers and technicians)
Ensured product development complied with applicable FDA and international standards
Responsible for 510(k) FDA submissions and CE Mark applications

Thermal Technologies, Inc. Cambridge, MA
Vice President of Research and Development and Corporate Director 1998-2000
A medical device incubator/contract research company that developed technologies for the measurement 
of tissue blood flow, cardiac output, tissue oxygen concentration, radiotherapy dosage and tumor 
temperature for use in hyperthermia therapy.  Responsible for the conception, funding, and execution of 
original research programs. 

As Principal Investigator awarded $3.6 million in grants from US National Institutes of Health
Licensed core technologies from M.I.T.
Led the development of experimental preclinical and clinical devices
Managed an interdisciplinary team of mechanical, electrical, biomedical & software engineers
Identified and investigated potential clinical applications for the company’s technologies
Developed international collaborations with clinicians and researchers
Trained clinical collaborators & set up clinical research sites
Managed contract research projects with industry, academic and government clients

Harvard-M.I.T. Division of Health Sciences and Technology at M.I.T. Cambridge, MA
Research Staff Scientist (non-tenure track) 1996-1998
In collaboration with the Dana-Farber Cancer Institute, led a team of engineers to develop computer-based 
tools to aid in the treatment of tumors using hyperthermia (heat) induced by high power ultrasound. Also, 
wrote grants, made conference presentations, supervised graduate thesis students.

M.I.T. Biomedical Engineering Center Cambridge, MA
Post-Doctoral Researcher 1995-1996
Researched novel technology to apply electroporation to transdermal drug delivery.
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Other Activities:

MIT Enterprise Forum of Cambridge Cambridge, MA
Vice Chair, Board of Directors 2015-present
Fractyl Laboratories, Inc. Waltham, MA
Founding member of the Business and Scientific Advisory Board 2011-2014
Advised this VC-backed medical device start-up company on the design and testing of its duodenal ablation 
device to treat Type II Diabetes 
Maternova Providence, RI
Advisory Board Member 2011-present
Advise this NGO on medical devices for maternal/neonate health in developing countries.
Mass Challenge Boston, MA
Volunteer Mentor 2010, 2013
Mentor to start-up companies in the life sciences sector, including 2013 winner Hemova Medical.
M.I.T. Venture Mentors Cambridge, MA
Volunteer Mentor 2006-2009
Advised and mentored faculty, alumni and students on the commercialization of medical devices
US National Institutes of Health Bethesda, MD
Study Section Member, Brain Disorders and Clinical Neurosciences (BDCN-10) 1999-2005
Reviewer for bioengineering grants submitted by companies, hospitals, and universities. 
Seacoast Technologies, Inc. Portsmouth, NH
Scientific Advisory Board Member and Consultant 2001-2005
A VC funded start-up company that developed devices for neuro-protection after stroke using local, 
profound tissue cooling.
CryoCath Technologies, Inc. (Toronto Stock Exchange: CYT) Montreal, Quebec Canada
Scientific Advisory Board Member and Consultant 1996-1998
Advised the CEO and Board of Directors on the scientific direction of the device development.
CryoCath was acquired by Medtronic in September 2008 for $380 million.
World Health Organization Geneva, Switzerland
Consultant and Principal Investigator 1990-1993

Education:

Massachusetts Institute of Technology Cambridge, MA
Doctor of Philosophy Mechanical Engineering June 1995
Master of Science Mechanical Engineering June 1991
Bachelor of Science Mechanical Engineering June 1988

Executive Education:

University of Chicago, Booth School of Business, Chicago, IL
High Performance Leadership, Negotiation, and Strategic Business Leadership March 2010

Publications and Patents:

More than 20 peer-reviewed scientific, engineering, and clinical publications
17 invited presentations.
9 issued US patents
https://scholar.google.com/citations?hl=en&user=sTxPvlAAAAAJ
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Appendix B:  Materials Considered 

Exhibit No. Description 

1001 U.S. Patent No. 11,033,318  (“’318 patent”) 

1003 File History of U.S. Patent No. 11,033,318 

1010 U.S. Patent No. 6,517,535 (“Edwards-’535”) 

1011 
U.S. Patent No. 5,575,788 (“Baker”) 

1012 U.S. Patent No. 5,891,134 (“Goble”) 

1013 WO 2010/077980 (“Baker-’980”) 

1015 U.S. Patent No. 6,033,397 (“Laufer”) 

1016 U.S. Patent No. 6,273,886 (“Edwards-’886”) 

1021 U.S. Patent App. No. 2005/0240147 (“Makower”) 

1022 U.S. Patent App. No. 2006/0064086 (“Odom”) 

1023 
Coste et al., Radiofrequency Is a Safe and Effective 
Treatment of Turbinate Hypertrophy, LARYNGOSCOPE, 111(5) 
(2001) (“Coste”) 

1024 WO1999030655A1 (“Hovda”) 

1030 U.S. Patent No. 8,979,841 (“Kunis”) 

1031 

Hytönen et al., Radiofrequency Thermal Ablation for Patients 
with Nasal Symptoms: A Systematic Review of Effectiveness and 
Complications, 266 EUR. ARCH. OTORHINOLARYNGOL. (2009) 
(“Hytönen”) 

1033 U.S. Patent No. 5,562,720 (“Stern”) 

1034 U.S. Patent Application No. 2007/0287994 (“Patel”) 
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Exhibit No. Description 

1035 
M. Philippson, Principles of Electrical Resistance of Living
Tissue, BULL. CL. SCI. ACAD. R. BELG. ser. 5, vol. 7 (1921)
(English Translation) (“Philippson”)

1045 U.S. Patent No. 5,507,725 (“Savage”) 

1050 Hong, Radiofrequency Ablation: Mechanism of Action and 
Devices, J. VASC. INTERV. RADIOL. 21 (2010) (“Hong”) 

1051 
Haemmerich, Biophysics of Radiofrequency Ablation, CRITICAL
REVIEWS IN BIOMEDICAL ENGINEERING, 38(1) (2010) 
(“Haemmerich”) 

1052 
Sackenheim, Radio Frequency Ablation the Key to Cancer 
Treatment, J. DIAGNOSTIC MEDICAL SONOGRAPHY Vol.19, No. 2 
(2003) (“Sackenheim”) 

1053 Bronzino, Medical Devices and Systems, Chapter 63, THE
BIOMEDICAL ENGINEERING HANDBOOK 3E (2006) (“Bronzino”) 

1054 
Koyyalagunta et al., Radiofrequency and Cryoablation for Cancer 
Pain, TECHNIQUES IN REGIONAL ANESTHESIA & PAIN
MANAGEMENT Vol.14 (2010) (“Koyyalagunta”) 

1056 

Liang et al., Radiofrequency Treatment of Ethmoidal Nerve with 
Allergic Rhinitis Under Nasal Endoscopy, 13:8 J. CLIN
OTORHINOLARYNGOL. (China) 341 (August 1999) (English 
Translation) (“Liang”) 

1061 
Szold, Nitinol: Shape-Memory and Super-Elastic Materials in 
Surgery, 20 SURGICAL ENDOSCOPY & OTHER INTERVENTIONAL
TECHNIQUES (2006) (“Szold”) 

1062 Sedra et al., MICROELECTRONIC CIRCUITS (3d Ed. 1991) 
(Excerpts) (“Sedra”) 

1067 U.S. Patent No. 5,505,730 (“Edwards-’730”) 
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Appendix C (Challenged Claims) 

Ground 35 U.S.C. 
Section Claims References 

I 103 1, 4, 5, 9, 10, 
12, 13, 15-17 

Edwards-’535 + Stern 

II 103 6 Edwards-’535 + Stern + Patel 

III 103 9, 10 Edwards-’535 + Stern + Edwards ’886 

IV 103 1, 4-6, 12, 13, 
15-17

Makower + Stern 

V 103 9, 10 Makower + Stern + Edwards ’886 

Claim 
No. Challenged Claim Language Grounds for Finding 

Claim Invalid 
1[pre] A device for delivering energy to a nasal 

airway to improve nasal airflow, the device 
comprising: 

Ground I 

Ground IV 

1[a] a handle; 
1[b] a shaft extending from one end of the handle; 
1[c] a treatment element coupled with a distal end 

of the shaft, sized to be inserted into a nostril, 
and configured to change from a first 
configuration to a second configuration, 
wherein the treatment element comprises a 
tissue treatment surface; 

1[d] an array of multiple pairs of bipolar 
radiofrequency electrodes disposed along the 
treatment surface of the treatment element; 

1[e] multiple radiofrequency output channels 
connected with the multiple pairs of bipolar 
radiofrequency electrodes, wherein each pair 
of the multiple pairs of bipolar 
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Claim 
No. Challenged Claim Language Grounds for Finding 

Claim Invalid 
radiofrequency electrodes is connected with a 
respective one of the multiple radiofrequency 
output channels; and 

1[f] multiple sensors on the tissue treatment 
surface, wherein the multiple sensors are 
selected from the group consisting of 
impedance sensors, electrodes and 
thermocouples. 

4 The device of claim 1, wherein the treatment 
element comprises multiple segments that are 
expandable from the first configuration to the 
second configuration. 

Ground I 

Ground IV 

5 The device of claim 4, wherein at least one 
pair of the multiple pairs of bipolar 
radiofrequency electrodes is coupled with 
each of the multiple segments. 

Ground I 

Ground IV 

6 The device of claim 4, wherein the multiple 
segments comprise a shape-memory alloy 
material configured to expand to a desired 
size and shape. 

Ground II 

Ground IV 

9[a] The device of claim 1, further comprising: a 
radiofrequency generator configured to 
receive sensed signals from the multiple 
sensors and deliver radiofrequency energy 
separately to each of the multiple 
radiofrequency output channels in the form of 
a 460 KHz sinusoid wave; and 

Ground I 

Ground III 

Ground V 
9[b] a cable coupled to the handle for plugging the 

handle into the radiofrequency generator. 
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Claim 
No. Challenged Claim Language Grounds for Finding 

Claim Invalid 
10 The device of claim 9, wherein the 

radiofrequency generator is configured to run 
at a power of between 5 and 75 watts. 

Ground I 

Ground III 

Ground V 

12 The device of claim 1, wherein the 
radiofrequency electrodes comprise non-
penetrating electrodes. 

Ground I 

Ground IV 

13 The device of claim 1, wherein the multiple 
pairs of bipolar radiofrequency electrodes, the 
multiple radiofrequency output channels and 
the multiple sensors are organized into 
multiple subsystems, and wherein each of the 
multiple subsystems comprises one of the 
multiple pairs of bipolar radiofrequency 
electrodes, one of the multiple radiofrequency 
output channels and one of the multiple 
sensors. 

Ground I 

Ground IV 

15 The device of claim 1, wherein the multiple 
pairs of bipolar radiofrequency electrodes 
comprise two rows of electrodes. 

Ground I 

Ground IV 

16 The device of claim 1, wherein each of the 
multiple sensors is coupled with a respective 
one of the multiple radiofrequency output 
channels. 

Ground I 

Ground IV 

17 The device of claim 1, wherein the multiple 
pairs of bipolar radiofrequency electrodes are 
connected to one another and to the multiple 
radiofrequency output channels in a 
multiplexed configuration. 

Ground I 

Ground IV 




