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The yea 2002marks the 30" anniversary
of the first implant of a pacenaker powered
by a lithium battery." Thirty yeas later,
lithium-based betteries remain a the
forefront of power source techndogy for
implantable medicd devices, with many
recent developments in the spedalized
chemistries for these gpli cations.

Early pacemakers used zinc/mercury
cdls, bu by the ealy 1970s it was clea that
an aternate power source was needed. With
the implantation d the first lithium battery (a
lithium/iodine cél inside a pacemaker) in
1972, the ea of advanced lithium batteries
for implantable medicd devices was born.
Improved versions of the Li/l, battery are still
used today, for nealy al pacanakers
implanted worldwide.

Recet advances in  pacemaker
tecdhndogy and the type of therapy that can
be provided have placeal incressing demands
on the aurrent cgpability of the power source
In  resporse, advanced lithium/carbon
mondluoride batteries have been developed
for new pacemaker applicaions.”

Implantable  cadioverter-defibrill ators
(ICDs) are devices that deted and provide
therapy for a range of ventricular
tachyarrhythmias. The thrust of this therapy
isto provide ashock diredly to the patient’s
heat, stoppng ventricular fibrill ation. Thus,
the power source for this applicaion must be
able to provide very high current pulses on
demand, in addition to meding aher speaal
requirements for the implantable device
Development of lithium/silver vanadium
oxide batteries for this application led to the
successdul commercidizaion d this life-
saving cevice’

Many new implantable medicd devices
are arrently under development.'  These
include neurostimulators to tred diseases
such as Parkinson's disease and epil epsy,
implantable heaing devices to trea heaing
losswhich can na be treaed by conventional
heaing aids, and devicesto asgst the heat in
pumping Hood (LVADSs) or replacethe heat
entirely (artificial heats). These new devices
all have spedfic requirements which require

new power source solutions. These include
advanced redchargeable battery chemistries to
enable high paver output over many yeas of
servicefor the implanted device’

References

1) W. Gredbatch, The Making of The
Pacemaker, Prometheus Books, Amherst,
New York (2000.

2) W. Greabatch, C. F. Holmes, E. S.
Takeuchi, S. J. Ebel, Pacing and Clinical
Electrophysiology, 19(1996 18361840.

3) K. J. Takeuchi, A. C. Marschil ok, Steven,
M. Davis, Randdph A. Leising, E. S
Takeuchi, Coordination Chem. Rev., 219221
(2001 283-310.

4) C. F. Holmes, R. A. Leising, D. M.
Spillman, E. S. Takeuchi, ITE Battery
Letters, 1(1999 132134.

5) D. M. Spillman and E. S. Takeuchi, Proc.
of Batt. Conf. on Appl. & Advances, Long
Bead, CA, (1999.



