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INTRODUCTION

One of the novel medicd devices is an
implantable (injedable) biomedicd stimulator [1].
These devices powered from external RF or internal
battery and pgrovide dronicd stimulation to patient.
Ided scenario intends their lifetime service which
rise problems of reliability and pasble failure due
to corrosion and degradation.

Injedable microstimulators, designed by the
company have size in thousands times less than
conventional pacemaker, what make problems more
difficult.

This device produces eledricd impulses, which
can give apaosshility of corrosion d externa parts.
This is not only stimulation eledrode, bu return
(indifferent) eledrode too. Indifferent eledrode, in
contrary with pacemaker, has sze and area ®mpare
to stimulation ore.

Small internal volume with high-density parts
padkage inside raises problems with urit hermeticity
and water penetration and generation. High levels of
eledric and magnetic fields espedally with moisture
as eledrolyte can cause internal corrosion and final
failure.

The goal of our work was to investigate the
performance devise & whoe unt and the
eledrochemicd behavior of external platinum parts
and evaluate their corrosion performance

EXPERIMENT

Performances of fully assmbled unts were
tested simultaneously in a fixture, powvered by the
RF field. Parameters of experiment were seleded on
the most severe level of stimulations. Each urit was
placel in a separate vessal with Phosphate Buffered
Saline (pH 7.4 from SIGMA) and monitored duing
the experiment. For processes accéeration tests
were performed at elevated temperature 87°C. Once
a week temperature was resumed to 37C and
solution level was correded with NERL high puity
water. Units performance were evaluated by
comparison eledricd parameters before and after
the test.

Eledrochemicd and corrosion experiments
tedhniques and equipment described in [2].

Eledrochemicd tests were run in the
temperature range from 25°C to 87°C, corrosion
measurements at 37°C and 87C.

RESULTS AND DISCUSSON

Eledrochemicd behavior of platinum in
working solution was smilar in al temperature
range. It was observed two peeks of current of
hydrogen adsorption-desorption and ore pe& of
oxygen reduction. Increasing temperature results in
deaeasing hydrogen pegks and in increasing oxygen
pe&k. All these pe&ks have adsorption reture.

Corrosion tests were provided by using an in-
houwse built internal circuit, which provides
cgpadtively couded monoplasic dedricd pulsesto
working eledrodes. Parameters of pdlarization were
seleded similar to unts, operated via RF field. At
the aiurrent 130mA/sg.cm charge injedion per phase
on stimulation eledrode was 65 pC/sq.cm. After test
solutions were analyzed on patinum contents and
on the base of these analysis corrosion rate was
estimated less than 0.9 mg/sq.m*h (0.37 um/ear).

Average potentials of the indifferent and
stimulation eledrodes after a one-week transition
period stabili zed approximately at the 0.2 and 0.5
V (Ag/AQCl) respedively. Chronopdentiometric
measurements show the potential’s ift during the
impulses up to 1,5V (depending of podarization
intensity) from average in negative and pative
diredions for stimulation and indifferent eledrodes
respedively.

According to the Pourbaix diagram of platinum
[3] at these potentials and [H, the metal shoud bein
the immunity state. A possble medhanism of
platinum corrosion in conditions of polarization can
be linked with the formation and reduction d
platinum oxides and locd addificaion d the
solution caused by the impulses of current.
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