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 The history of development of batteries 
used to power implantable medical devices 
contains numerous examples of the creative 
process at work; from early development of a 
battery for the implantable pacemaker to new 
avenues for powering artificial hearts.  In 
many cases the power sources developed for 
these medical applications were the enabling 
technologies for new li fe-saving devices. 
 The first experimental pacemakers were 
implanted in animals over forty years ago 
using zinc/mercury cells first developed 
during World War II.1  These Ruben Mallory 
Zn/Hg cells powered nearly all of the early 
implantable pacemakers. Although they 
made pacemakers possible, the device 
li fetime was typically limited to less than two 
years. Much work was conducted to look for 
a replacement power source, including 
rechargeable, nuclear and biological 
batteries. Lithium iodine batteries were  
introduced for use in implantable pacemakers 
in 1971, and became the standard for this 
device.  The use of the Li/I2 battery provided 
the advantage of long li fe, high reliabilit y 
and hermaticity. 
 The first implantable cardioverter- 
defibrill ators (ICDs) were developed in the 
mid-1970’s to detect and provide therapy for 
a range of ventricular tachyarrhythmias.2  The 
thrust of this therapy is to provide a shock 
directly to the patient’s heart, stopping 
ventricular fibrill ation.  Thus, the power 
source for this application must be able to 
provide very high current pulses on demand, 
in addition to meeting other special 
requirements for the implantable device.  
Development of lithium/silver vanadium 
oxide batteries for this application led to the 
successful commercialization of this li fe-
saving device and ~ 100,000 ICDs were 
implanted worldwide this past year. 
 Many new implantable medical devices 
are currently under development.  These 
include neurostimulators to treat diseases 
such as Parkinson’s disease and epilepsy, 
implantable hearing devices to treat hearing 
loss which can not be treated by conventional 
hearing aids, and devices to assist the heart in 
pumping blood (LVADs) or replace the heart 
entirely (artificial hearts).3  These new 
devices all have specific requirements which 
require new power source solutions.  These 
include advanced rechargeable battery 
chemistries to enable high power output over 
many years of service for the implanted 
device. 
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