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Abstract—We preient  experimental  fin
variability and stability of the elecirical im pedance proper tes
of medical grade damles seel needle electrodes in vitro.
Monopolar impedance spectra (1 He to 1 MHz) were mea-
sured and scanning electon microscope images  were

or five needle types with aciive elecirode anea
1.7 mm”, A saline tank (0.9% MNaCl) was wsed
tissue model. Memumements were e before and afler
elecirolyiic ireaiment with anodic and cathodic DO curnents
of 1pA. With active electrode aress below 1 mm®,
influence from electrode polarization nn]uL:l we (E
e\]\:\.lmcl at low fmql_m wies (LF). For

o regarding

ing lissue & more pro esit tesled was
that the EPQ at LF would depend upo tact anes, alloy
surface structune, and treatment of Lhe active
{al HF upon the eleclrode ans geometry, and
the specific nsstvity of sline. Our nesels show large
dilferemnces in electncal properies between needle Lypes. Afler
el:\.lr olytac treatment the EP

nireated nesdles Cathodic teatment gave lower iropets o
and drifl than anodic s Lreatment.

Beywords—Electrical properties, Medical grade, fn vitra,
EMG-electrodes, Longlerm stabilily, SEM.

INTRODUCTION

In treatment of acute cardiac arrest, phy:
fast vascular a In an ongoing prok
developing better tools for quick and effective vascular
access we use medical grade stainless steel (MGSS)
needke electrodes to locate the blood vesels based
on impedance guided needle positioning.'® The use
of needles and other sub-mm? electrodes have long

Address corepondence © Hivard Kalvay, Department of
Qlinical and Bomedical Engineering, Rilshospitalet Oslo University
Okl Morway. Blectromic mail

ll'ld.iLi"\I'l‘- in ancsthesia ™ neuralogy, *# and cardiok
ogy,™ and rrmulun?zufm of electrodes has increas-

¥ = Clinicians and others uang small clec-
trodes for measurement or stimulation in tissue or
suspension, have to |.1L\. Er.:zl care in using electrodes
with proper characteristics. The quality and repeat-

ahility of the m.:sun_m_nl "\I' treatment is d._p._nd_nl

3 2 also discussed impedance
and patiemt safety during electric mulations.
Important factors that determine the ._l\_._lr'\d._ |'|r'||'h
ertics ame type of material, ™ contact area, ~ roughne
geometry {Merrill of af.;” Schwan, p.
and face treatment of the ac ckctrode ama.
These factors will be the same for trodes used both
for measurements and stimulations, but the experi-
enced impedance of the clectrode emn will be highly
dependent of the excitation signal. For stimulation the
excitation signals often are pukes driving the clectrode
system into non-linear opertion. A typical signal can
be a squam puke, which i i with
relatively high amplitude.™ Such a signal will se¢ a
totally different impedance, compared to that mea-
sured with small signal 1rr.p|ilugcj snis excitation.”
In context with our application”” the present study
limnited to small signal r._apmta_ sdueto sinus excitation
within the linear region.
Other  investigators’ have pointed out that
stainless steel alloys can chanmge electrode propertics
during wse. Johmson e al.® have showed that the
impedance of iridium microclectrodes can be reduced
to kess than the half after clectrolytic treatment,
Buchthal and Rosenfalck’ passed current though
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