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@n artificial heart is a device that

replaces the heart. Artificial hearts are
typically used to bridge the time to heart
transplantation, or to permanently replace
the heart in case heart transplantation is
impossible.  Although  other  similar
inventions preceded it going back to the
late 1940s, the first artificial heart to be
successfully implanted in a human was the
Jarvik-7, designed by Robert Jarvik and
implemented in 1982. The first two
patients to receive these hearts, Barney
Clark and William Schroeder, survived 112
and 620 days beyond their surgeries,
respectively

An artificial heart is distinct from a
ventricular  assist device designed to
support a failing heart. It is also distinct
from abypass machine, which is an
external device used to provide the
functions of both the heart and lungs and
are only used for a few hours at a time,
most commonly during cardiac surgery.

FDA approved artificial hearts
SynCardia temporary Total Artificial Heart

Similar to a heart transplant, the SynCardia
temporary Total Artificial Heart replaces
both failing heart ventricles and the four
heart valves.

The SynCardia temporary Total Artificial
Heart (formerly known as the Cardio West
TAH), manufactured by SynCardia Systems,

N

Inc. was the first FDA-approved total
artificial heart. It received FDA approval on
October 15, 2004, following a 10-year
clinical study.

Originally designed as a permanent
replacement heart, it is currently approved
as a bridge to donor heart transplant for
patients dying because both sides of their
hearts are failing (irreversible, end-stage
biventricular failure). SynCardia claims
there are more than 1000 implants of the
Total Artificial Heart, accounting for more
than 270 patient years of life on this
device. During the 10-year pivotal clinical
study, 79% of patients receiving the Total
Artificial Heart survived to transplant (New
England Journal of Medicine 2004; 351:
859-867). This is the highest bridge-to-
transplant rate for any heart device in the
world.

In 2010, SynCardia's Freedom portable
driver, the world's first wearable power
supply for the Total Artificial Heart,
received the CE Mark for use in Europe and
FDA approval to undergo an Investigational
Device Exemption (IDE) clinical study in the
U.S. Weighing 13.5 pounds (6.1 kilograms),
the Freedom driver allows stable Total
Artificial Heart patients who meet
discharge criteria to leave the hospital and
resume their lives at home and in their
communities while they wait for a
matching donor heart. On April 24, 2012,
SynCardia completed the minimum

A

enrollment required by the clinical study.
The company plans to submit the Freedom
portable driver for FDA approval through a
post-market approval supplement in Q4
2012.

According to SynCardia, the longest a
patient has been supported with the Total
Artificial Heart is 1,374 days (nearly four
years) before he received a successful
heart transplant.

Origins

A synthetic replacement for the heart
remains one of the long-sought holy grails
of modern medicine. The obvious benefit
of a functional artificial heart would be to
lower the need forheart transplants,
because the demand for organs always
greatly exceeds supply.

Although the heart is conceptually a pump,
it embodies subtleties that defy
straightforward emulation with synthetic
materials and power supplies.
Consequences of these issues include
severe foreign and external batteries that
limit patient mobility. These complications
limited the lifespan of early human
recipients to hours or days.
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