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Course Description

= A six hours program designed for Clinical support specialists with a sound understanding of
hemodynamics who will be directly responsible to support cardiac team with using iVAC 2L.

= Comprised of theoretical, clinical and technical considerations for using iVAC 2L

Behavioral Objectives
At the conclusion of this program, the participants will be able to:

= Describe the physiological effects achieved by the iVAC 2L as it relates to the cardiac cycle.

Identify indications and contraindications for iVAC 2L therapy

Delineate the major clinical complications associated with iVAC 2L therapy

Describe operation and troubleshooting of the iVAC 2L
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Theory of Circulatory system

Humans have a closed circulatory system, typical of all
vertebrates, in which blood is confined to vessels and is
distinct from the Tissue cells.

The heart pumps blood into large vessels
that branch into smaller ones leading into the organs.

Materials are exchanged by diffusion between the blood
and the Tissue cells.

Plev



Cardiac Cycle

e Heartis two pumps that work together, right and left half

e Repetitive contraction (systole) and relaxation (diastole) of
heart chambers

e Blood moves through circulatory system from areas of
higher to lower pressure.

— Contraction of heart produces the pressure




Functions of the Heart

e Generating blood pressure
e Routing blood
— Heart separates pulmonary and systemic circulations
e Ensuring one-way blood flow
— Heart valves ensure one-way flow
e Regulating blood supply

— Changes in contraction rate and force match blood delivery to
changing metabolic needs




Blood Flow Through Heart
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Events during Cardiac Cycle
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THEORY OF COUNTERPULSATION
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OVERVIEW OF CARDIAC PERFORMANCE

Oxygen Supply/ Demand - Diastolic Time/Pressure and Heart rate

Diastolic Phase Diastolic Phase
60 BPM 130 BPM

= Decreased diastolic filling time = decreased stroke volume
= Decreased diastolic pressure = decreased myocardial oxygen supply

= Increased heart rate = increased demand for myocardial oxygen




OVERVIEW OF CARDIAC PERFORMANCE

Oxygen Demand - Afterload (Left Side)

Resistance left ventricle has to overcome
to eject blood from heart

= Measured by Systemic Vascular
Resistance (SVR)

— Normal values: 900 - 1400 dyn-s/s/cm™




OVERVIEW OF CARDIAC PERFORMANCE

Oxygen Demand - Preload (Left Side)

Volume of blood in left ventricle at end of
diastole, creating a “stretch” in muscle fibers

= Measured by Pulmonary Artery Wedge
Pressure (PAWP)
— Normal values: 4-12mmHg




OVERVIEW OF CARDIAC PERFORMANCE

Ventricular Ejection

Oxygen Demand - Contractility
Ability of muscle fibers to contract in order
to eject blood into the circulation
= Measured by Ejection Fraction (EF)

— Normal values: 60% - 75%




What does the heart do? —PV LOOP
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The iVAC 2L

Based on iVAC 3L technology,
Percutaneous femoral approach
circulatory assist device, provides
short term solution as a bridge to

decision or as a bridge to bridge
(LVAD).

Up to 2 I/m circulatory support in
severe left ventricular failure

and during high-risk
revascularization procedures.




Positioning

At 2 liters per minute, the iIVAC 2L 1s Percutaneous device that does the job
when an IABP is insufficient for the demand,
and a higher cost, more complicated LVAD may not be warranted.




The Technology

Flexible thin-walled catheter
containing a combined two
way valve connected to a
single port membrane pump




How it works

During aspiration, blood enters
the catheter through its tip located
at the left ventricular and is
aspirated into the membrane
pump.

The membrane pump pushes the
blood back in the catheter, the
valve at the side hole opens, and
ejects the blood out sideways to
aorta.




The iVAC 2L




' X-ray Position View




X-ray function View
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The iVAC 2L No Back flow
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Clinical benefits of the iVAC 2L
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' Ivac Increases Pressure Diastolic




Ivac Reduces Pressure Systolic

PulseCath 1:2

With support

Unsupported
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IVac 2L -Add Diastolic Flow

without taking over LV ejection volume

With [Vac 2L Without [Vac 2L
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What does the iVAC2L do?

* During systole- Cardiac support

— Reduce LV Volume= reduce the amount of blood to be
ejected by the heart.

— Reduce After load Aortic Pressure= Reduce maycardial
energy consumption

* During Diastolic- Circulatory support

— Increases Cardiac Output up to 2 L/m

— Increase Diastolic pressure by 50%




What does the iVAC2L do?

Reduce the amount of blood
to be ejected by the heart.

Reduce After load
Aortic Pressure




PV loop and Cumulative energy (ATP) consumption Comparison
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Flow rate and LV/AO Pressure Comparison
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