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Two Organizations Two Organizations –– Working togetherWorking together

–– Department of Bioengineering ranked Department of Bioengineering ranked 
1414thth nationally, and 6nationally, and 6thth among public among public 
institutionsinstitutions

–– McGowan Institute for Regenerative McGowan Institute for Regenerative 
MedicineMedicine

–– Six nationally ranked schools of health Six nationally ranked schools of health 
sciencessciences

–– Over $603M research funding in 2005Over $603M research funding in 2005

–– Ranked 7Ranked 7thth in NIH fundingin NIH funding

–– Exceptional history of fostering multiExceptional history of fostering multi--
disciplinary bioengineeringdisciplinary bioengineering--clinician clinician 
research teamsresearch teams

–– Developing sophisticated intramural Developing sophisticated intramural 
and extramural entrepreneurial and extramural entrepreneurial 
supportsupport

– $5.4B revenues
– 19 hospitals + a network of care 

facilities
– 40,000+ employees 

(Largest employer in Commonwealth of PA)

– One of the country’s fastest growing 
health insurance plans 

– Financially healthy
– Recruitment growth of 10%/year
– Biotechnology venture fund
– Diversified, entrepreneurial and 

willing to invest in the future
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–– 19 hospitals + a network of care 19 hospitals + a network of care 
facilitiesfacilities
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((Largest employer in Commonwealth of PALargest employer in Commonwealth of PA))

–– One of the countryOne of the country’’s fastest growing s fastest growing 
health insurance plans health insurance plans 

–– Financially healthyFinancially healthy

–– Recruitment growth of 10%/yearRecruitment growth of 10%/year

–– Biotechnology venture fundBiotechnology venture fund

–– Diversified, entrepreneurial and Diversified, entrepreneurial and 
willing to invest in the futurewilling to invest in the future

Source:  2004 NIH Awards to Domestic Institutions of Higher Education

US News and World Report 2005 Academic Rankings of US Institutions

…to create a nationally and internationally 
renowned center of biomedical excellence

University of Pittsburgh



McGowan Institute for 
Regenerative Medicine Musculoskeletal Research 

Center (MSRC)

Artificial 
Heart 

Program

Engineered Tissue 
Mechanics Laboratory

Human Engineering 
Research Laboratories

Human Movement and 
Balance Laboratories

Medical Virtual 
Reality Center

Plastic Surgery 
Research 

Laboratory

Molecular 
Medicine 
InstituteBioengineering Faculty Lead 

Major Research Centers

15 FT faculty collaborate with >90 2ndary 
faculty from 20 departments and 4 schools
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15 Phase I/II SBIR awards15 Phase I/II SBIR awards

Two NIH 5Two NIH 5--year contractsyear contracts
–– 19951995--2000: Innovative Ventricular Assist Program (HM II)2000: Innovative Ventricular Assist Program (HM II)
–– 20042004--2009: Pediatric Circulatory Support (PediaFlow2009: Pediatric Circulatory Support (PediaFlow™™))

Two DOD 5Two DOD 5--year contractsyear contracts
–– Intravenous Membrane Oxygenator (Hattler Catheter)Intravenous Membrane Oxygenator (Hattler Catheter)

Significant volume of industry supported workSignificant volume of industry supported work
–– Arrow InternationalArrow International
–– Baxter Healthcare/Novacor/World HeartBaxter Healthcare/Novacor/World Heart
–– LevitronixLevitronix
–– MedtronicMedtronic
–– SarnsSarns 3M3M
–– Thermo Thermo CardiosystemsCardiosystems
–– Thoratec CorporationThoratec Corporation
–– TravenolTravenol Corporation Corporation 
–– US SurgicalUS Surgical
–– VascorVascor
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Jarvik Total Heart Jarvik Total Heart -- 19861986











J Heart Lung Transplant. 2003 Nov;22(11):1201-8 

Berlin HeartBerlin Heart
6-month old girl



Industry PartnershipsIndustry Partnerships

Blood Pump DevelopmentBlood Pump Development



Baxter HealthcareBaxter Healthcare

Novacor® LVAS Fluorescent Image Tracking Velocimetry 

R & D Magazine 100 Award

Jointly with Frank Shaffer, DOE and John 
Woodard, Novacor Division, Baxter 
Healthcare Corporation

"One of the 100 Most Technologically 
Significant New Products of the Year.“
1992

"The Oscars of Invention"- The Chicago Tribune



Thoratec CorporationThoratec Corporation

HM II Blood Pump & Cannulae
(NIH IVAS)

1st Clinical Implant—July 27, 2000
Sheba Medical Center 

Tel Aviv, Israel



Heart Quest Heart Quest MagLevMagLev Pump Pump 



Circulatory Support Devices for 
Infants/Toddlers



LevitronixLevitronix

Development of a New Pediatric VAD



STAT MedEvac helicopter landing on the helipad at the University of Pittsburgh Medical
Center.  Insert shows IABP configuration in the back of an EC-135 helicopter.

Arrow, Int’l



Industry PartnershipsIndustry Partnerships

Artificial Lung DevelopmentArtificial Lung Development



Ension, Inc.



Ension Inc.Ension Inc.

pediatric Cardiopulmonary Assist System (pCAS)

Ension, Inc.



Paracorporeal Respiratory Assist LungParacorporeal Respiratory Assist Lung



Patient PartnershipsPatient Partnerships

Vital EngineeringVital Engineering



The Vital Engineering 
Team includes dozens of 
Part-time Artificial Heart

Bioengineers 
(Graduate Students) 

and Technicians
(Undergraduates)



Intellectual Property 
Protection

Market knowledge

Clinical Development 
Plan

Regulatory Planning

Prototype Development

Manufacturability
Serviceability
Cost vs. Price
Design Optimization
Business Plan
License to a new or 

existing company

Cardiovascular BioE Translational ResearchGreat
Ideas

Great
Products

And
Services

Department of Bioengineering/MIRM



borovetzhs@upmc.edu


