Hands-On Workshop

To Assess Cardiac Functio

WORKSHOP TOPICS INCLUDE:

* PVloop and blood flow measurement
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¢ Planning the study

« Hands on catheter placement
* Quantitative analysis lusitropic and

inotiopicresponses Studying Pressure Volume Loops

« Volume loading and drug admin ) .

e e i Using Large Animal Models:

bt et New Insights, Latest Advancements in PV Loop
o e pag T ement data Technology, and Hands-On Surgical Experience

* Network with fellow PV loop experts

The Cardiovascular Research Institute
Wayne State University School of Medicine - Detroit, Ml

Join us for a full day of PV loop focused hardware, software,
and surgical techniques training. Understanding of how
scientific measurements are derived is essential to quality
data collection and interpretation. Speakers and trainers in
this workshop will cut through the clutter and summarize

the key concepts in analyzing cardiac function and output using
pressure-volume loops and flow in the large animal model.

Presenters include:
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e Robert Hamlin, DVM, Ph.D. e Javier A. Sala-Mercado, M.D., Ph.D.
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The Ohio State University CVRI - Wayne State University

Columbus, Keynote Speaker School of Medicine - Detroit, Ml
* Margo Sosa * Anil Kottam, Ph.D.

Transonic Systems Inc., Scisense Systems Inc.,

Ithaca, NY London, ON

e Martin Hess
iWorx Systems Inc.,
Dover, NH

Space is limited; please sign up early!
Registration is only open until October 20 , 2011!
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ﬂ Transonic Systems Inc. http://www.scisense.com/news-and-events/pvloopworkshop.html
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A WORKSHOP TO ASSESS CARDIAC FUNCTION & OUTPUT

IN LARGE ANIMAL MODELS USING PRESSURE-VOLUME LOOPS & FLOW

ABOUT THE WORKSHOP

A hands-on workshop with a prime focus to analyze quantitative lusitropic and inotropic responses to vasoactiye dru
administered to the animal to purposely alter preload, afterload, heart rate and contractility. Attendees wilffigetthand
experience with surgical equipment, Scisense ADVarltage pressure-volume system and catheter, Transonicvblsysidin
and PV loop analysis software.

AGENDA

08:00-08:30 AM Registration & Coffee
08:30-08:45 AM Introduction
08:45 - 10:00 AM Keynote Presentation - Cardiovascular Physiology

Robert Hamlin, DVM, Ph.D.
Keynote Speaker
The Ohio State University

» Focus on key cardiovascular physiology concepts pertaining to cardiac
function assessment in large animal models using pressure-volume loops.

10:00- 10:30 AM How/What/Why Study Blood Flow?

Javier A. Sala-Mercado, M.D., Ph.D.
Assistant Professor, Physiology, School of Medicine
Wayne State University

* What is the method, significance, and validity of measuring blood flow with PV loops?

10:30-11:00AM  How/What/Why Study PV Loops?

Anil Kottam, Ph.D.
Research Engineer
Scisense Inc.

* Improved calibration techniques.
* LV data collection.
* Real-time pressure-volume analysis.

11:00-11:45 AM Lunch (provided)

11:45-04:30 PM Closed Chest Catheterization and Hands-on Placement
Javier A. Sala-Mercado, M.D., Ph.D.
» Techniques of catheter placement will be demonstrated and practiced.
» Hands on catheter placement practice session.
Open Chest Surgery Including Flow Probe Implantation

* Chest will be surgically opened (mid-sternotomy).
 Catheter will be inserted through the apex of the left ventricle.
» Placement of the flow probe for cardiac output measurement.



Quantitative Analysis of Lusitropic and Inotropic Responses to Vasoactive Drug Aminstration

Javier A. Sala-Mercado

* Volume loading and vasoactive drugs will be administered to the
animal intravenous to purposely alter preload, afterload, heart rate
and contractility.

11:45-04:30 PM Acquiring, Understanding, and Interpreting PV Loop Data

concurrent session .
( ) Martin Hess

PV Loop Analysis Software Expert
iWorx Systems Inc.

» Configuring the data acquisition system.
* Planning the study.
» Data will be analyzed on a beat by beat basis to quantify changes in
cardiac mechanics imposed by the interventions:
* Left ventricular maximal elastance (Emax)
* Preload recruitable stroke work (PRSW)
» End diastolic pressure volume relationship (EDPVR)
» TAU among many other indexes of contractility and cardiac
performance.

Flowmeter Setup and Presentation

Margo Sosa
Research Product Manager
Transonic Systems Inc.

» Demonstration and presentation of flowmeter and flow probes.
04:30- 05:00 PM Wrap up and Question/Answer Period

 Attendees will have an opportunity to network amongst fellow
researchers in the field of pressure-volume loop research.

THE CARDIOVASCULAR RESEARCH INSTITUTE (CVRI)
Wayne State University School of Medicine

The CVRWas chartered with the mission of establishing a nationally and internationally recognized center of excelletive fo
study of cardiovascular pathophysiology and disease. The hallmarks of the CVRI are collaboration and inndeitistittite is
designed to serve as a nexus for cardiovascular investigators from a broad range of disciplines and departmeantgaithe

State University School of Medicine and in the greater university community. Moreover, the CVRI is dedicated to the
development of a comprehensive, translational and multi-disciplinary training environrf@rgraduate students, MD-PhD
students and post-doctoral fellows designed to prepare young investigators to become future world leaders irettiefi
cardiovascular medicine.

CARDIOVASCULAR
Karin Przyklenk, Ph.D. C V
Director, Cardiovascular Research Institute

Professor, Departments of Physiology and Emergency Medicine RESEARCH INSTITUTE



ABOUT THE SPEAKERS

Dr. Robert Hamlin (PhD, DVM, Diplomate ACVIMa professor, researcher and Diplomate
of the American College of Veterinary Internal Medicine and Cardiology, and h
contributions to cardiovascular physiology have greatly influenced modern veterinary
medicine. His work on the canine heart and subsequent research in the treatment of heart
disease has benefited both man and animal. He is the author of approximately 300 peer-
reviewed articles and serves on the editorial board of several veterinary and scientific
journals.
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Dr. Hamlin is an internationally recognized clinician, scholar and lecturer in cardiology,
physiology and pharmacology. According to Craig Hassler, manager for safety
pharmacology at Battelle Memaorial Institute. "He actively applies a ‘what is mine is yours
policy, giving freely of his knowledge, opinions and resources through lectures, advice and
theloan of whateveris needed.”

"There are few individuals who have contributed more to cardiovascular science, but none
who have done so with such grace, enthusiasm and humanity,” wrote Bruce Keene, a
professor of cardiology at North Carolina State University who has known Dr. Hamlin for 25
years.

Dr. Hamlin received his bachelor's degree in agriculture, his doctorate of veterinar
medicine and additional master's and doctorate degrees all from Ohio State. Dr. Haml
joined the Ohio State faculty in 1960, and served as a research fellow at the Cleveland Area
Heart Association, the Central Ohio Heart Association and the National Institutes of Health.
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Dr. Javier A. Sala-Mercado’s (M.D., Phig¥earch efforts are currently directed to studying

the reflex modulation of cardiac function in the pressure-volume plane during stress
(dynamic exercise) in normal and disease states and also to address specific clinical
cardiology questions with crucial clinical implications such as hypertensive heart disease
developmentand cardiac resynchronization therapyin heartfailure.

Dr. Sala Mercado has 10 years of experience in large animal studies employing flow and
pressure-volume loop analysis, the state of the art approach to investigate cardiac function,
particularly leftventricular contractility and relaxation. Since 2005 he has been interested
in investigating arterial baroreflex control of cardiac mechanics at rest and during dynamic
exercise.

Dr. Sala Mercado serves as the Large Animal Research Coordinator at the Cardiovascular
Research Institute at Wayne State University, and has recently been looking into prevention
of myocardial damage after an acute myocardial infarction (ischemia-reperfusion injury
prevention) and is also performing cardiac resynchronization therapy studies in clinically
relevantanimal models.
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