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Problem
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Problem
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CURRENT SYSTEM

CU I’I’en'[ VAD Bulky and prone to complications
HeartMate |l ® by Abbott

© The device pumps
the blood.i

7 : Provides power
to the pump.

@ A rotor inside
the pump creates a

continuous flow of

blood.

SYSTEM
CONTROLLER

[OWA STATE UNIVERSITY

Department of Chemical & Biological Engineering



CURRENT SYSTEM

CU re nt VAD Bulky and prone to complications
HeartMate Il ® by Abbott

INVASIVE
SURGERY

6 in incision

LIFE THREATENING
COMPLICATIONS

Poor survivability

© A rotor inside
the pump creates a
continuous flow of
CEn POOR QUALITY
OF LIFE
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equipment

CONTROLLER

[OWA STATE UNIVERSITY

Department of Chemical & Biological Engineering



OUR SOLUTION

NeW Gen VAD Disrupting the VAD market
J MINIMALLY
N N4 INVASIVE
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ﬂt \J// SURGERY
Magnet 1 in incision
Implanti .
Sites SymVitae
Electromagnetic
Array FULLY
IMPLANTABLE

Internal Charging High quality of life

Pad and Battery

External
Medulla Charging Pad
Controller - External HIGHER SURVIVABILITY

90% survivability to 2 years
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Long Road to Approval

2022

The SymVitae pumping

Current density (A/m?) system will be proven
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Develop and test prototypes at a

high rate to tune the parameters of

the pumping system

2020

Begin to test the system in porcine
hearts
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Finite Element Simulator

Accelerating bench trials
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Finite Element Simulator

Table 1. EIM Parameters.

Accelerating bench trials

Current density (A/m?)

20

No = 300
e 4000
lo = 3.95 (A)
Table 2. PM Parameters.
p= 1
£= 1
o= 7e5 3
m
O = 1.32 (T)
Table. 3. LV Parameters.
heart = 7 (N/m)
pressure = 60 (N/m)
Dc = 5
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Finite Element Simulator

Accelerating bench trials
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Finite Element Simulator

Accelerating bench trials
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Electromagnet

housing™a Electromagnets wires

Electromagnet

Ultrasonic
blood flow sensor

Electromagnets

Permanent Electromagnet

&~ ELECTROMAGNETS

Electromagnet
housing
Cooling liquid

Input

Cooling liquid
Output

v .
Electromagnets wires

Wireless
Charger

ECG SENSOR

Conclusion
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Housing _
Ultrasonic Sensor

Strain gauge
ok gaug

Cuff
Electromagnet

Transducer
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Housing Electromagnet

housing
Cooling liquid Cooling liquid
Output Input

Questions

Electromagnet

housing™ Electromagnets wires
dghurd@iastate.edu
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