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INTRODUCTION

Platinum widely used as an eledrode materia for
medicd and biomedicd devices. One of them is an
implantable biomedicd stimulator [1]. Despite good
eledrostimulation  properties, platinum has poa
medhanicd charaderistics. In contrast, titanium and it
alloys have suitable mechanicd, but poa eledricd and
eledrostimulation parameters. Therefore platinum plating
can improve dedricd charaderistics of titanium and
extend it application for medicd devices manufaduring.

The goa of our work was to evaluate process of
platinum plating on titanium and it alloys and investigate
their eledrochemicd and corrosion behavior and
performance

EXPERIMENT

Corrosion and eledrochemicd experiments, equipment
and samples described in [2].

ElS measurements were provided on the Gamry FAS1
Femostat Potentiostat controlled by a persona computer
with company eledrochemica analysis oftware.

Platinum was plated from Midas Platinum Solution
(Rio Grande) [3]. Despite titanium surface treament
widely described in literature [4 - 6], it was developed our
own technique.

Corrosion tests with using an in-house built internal
circuit, which provides capadtively coupled monophasic
eledricd pulses to working eledrodes, also described in
[2]. Couple “stimulation”-“indifferent” eledrodes was
powered by consistent pulses of cahodic (toward
stimulation eledrode) current 130 mA/sg.cm and anodic
(toward indifferent eledrode) current 96 mA/sq.cm during
500 us. Recharge aurrent on stimulation eledrode (anodic
2.9 mA/sg.cm) and indifferent eledrode (cathodic 2.2
mA/sq.cm) has duration corresponding to the same
amourt of eledricity (65 pC/sq.cm for stimulation and 48
MC/sg.cm for indifferent eledrode) as in the first impulse
with big amplitude. Eledrodes were polarized with the
frequency 40 pulses per second.

Eledrochemicd tests were run in the temperature
range from 25°C to 87 °C. Corrosion tests were & the
temperature 87 °C.

RESULTS AND DISCUSSION

At the dl range of temperature, cyclic voltammetry
measurements in potential range starting from —-650mV to
1150 mV, were similar as well for bare platinum as for
plated parts. It was clealy observed two pedks of
hydrogen adsorption-desorption at —0.45...-0.55 and —
0.35...-0.50 V with one pe&k of oxygen reduction at —0.10
V (versus Ag/AgCl eledrode). According to Semerano
Criterion al these pe&s have asorption neture. By

integrating the cahodic pe&k area ad using the known
value of hydrogen adsorption on platinum 220 uC/sq.cm
at 25°C [7], roughress coefficient was estimated in the
range of 1.9 for bare platinum and up to 26...30 for
plated parts.

Increasing of temperature results in deaeasing
hydrogen peks and increasing oxygen pedk. Last effed
can be oorrelated with the positive shift of the potential
scan reverse, which results in deeper platinum oxidation.

At the same nditions of polarizaion cyclic
voltamogramms on the titanium eledrode have different
shape and, what more important, in the order of magnitude
less current value than platinum. These phenomenons
were used to distinguish platinum from titanium. We can
also admire that low values of roughress coefficient are
cased by noncontinuous platinum deposit.

Plated at different conditions eledrode pairs
(stimulation — indifferent) along with bare platinum
eledrodes were subjeded to continuous dimulation from
internal power source d& 87°C. Performance of the
eledrodes was evaluated by periodicd examination of
their cyclic voltamogramms and cdculation red eledrode
area It was observed some deaeasing (20...60%) of
eledrodes functioning in first three weeks and stable
properties on future experiments for five months.

On the basis of the solution analysis, a mrrosion rate
of platinum was estimated in the range of 0.2 to 14
mg/sg.m*h and less

Average potentials of the indifferent and stimulation
eledrodes after a few transition weeks <gabili zed
approximately at the 0.2 and 035 V respedively.
Chronopaentiometric measurements dow the potential’s
shift during the impulses with the amplitude up to 1,5 V
(depending of polarization intensity) from average in
negative and pasitive diredions for stimulation and
indifferent eledrodes respedively. According to the
Pourbaix diagram, platinum at these potentials and pH
should be in the immunity state. Impulses of the airrent
resulted in continuous change of the dedrode surface
from totally oxidized to hydrogen adsorbed. A posshle
medhanism of platinum corrosion in our conditions is
asociated with the formation and reduction of platinum
oxides and locd addification of the solution caused by the
impulses of current.
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