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A) INTRODUCTION

Automation  1s  pecessary in  any meodern clinical
nospital  laboratory. Any medium-sized hespital  (50-20
peds), or larce-sizad hespital (more than 200 beds), its
laboratoery sheould have a form of autematicon. Zutomation

provides a mean by which increased work load can be

processed rapidly and repreducibly.

Finely et al., 1978 hnhave evaluated the performance
of Zstra-8 with Beckmans reagents and found +that it
has an excellent precision arnd accuracy compared to values
¢cbtained by cther metheds.

Alsc  the Zstra-8 proved to be suitabls for both

iy

routine and stat purposes (Rezk, 1986) where it constitu-
tes ths maln work staticn in clinical chemistry sectieon
of c¢lirical patholegy department in Zin Shams Faculty

cf Medicine.

However being a develeoping country, the Backman
reagents are gulie expensive compared tc the funds availa-
ble, Also transportation of refregirated reagents with
the probability of stucking in the custom departments

may affect the vailidity of these reagents. Besides they
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B) AIM OF THE WORK

To prepare ocur own reagents and check its performance
characteristics compared to that of the original company
in an attempt tc replace eventually the latter if they

prove well,

The material of this study wil include the different
chemicals used in the preparation of reagents for sodium,

potassium, creatinine and chleoride determination.

Tne following will be covered:

1. Preparaticon of some reagents of Astra-8 accoerding
te lecal availability of their constituting chemicals.

2. Evaluation of performance of these reagents as regards
their accuracy, Precision, Linearity)stability, sensi-
tivity and specificity.

3. Compzrative statistical study between Beckman's reagents

and local rsagernts,
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REVIEW OF TTTERATURE

(A} Principles of electrolyte and creatinine measurement

on Astra-8.

1. Measurement of Sodium and Potassium, by ion selective
electrode:

Although ion selective electrodes have existed
for sometime for determining Seodium and Potassium ions
in bieclegical fluids (Cremer, 1906 and Haber et al., 1809)
their use 1n clinical routine practice was heralded
by the widespread publicity of other techniques such
as flame phetometry (Annine, 1967). With the development
cf pewer and better electrodes and batter electronic
circuity, the ion selective method became rapidly one
of the routinely used technigues. Recently considerable
pregress  has been made in the development of Sodium
Selective glass. The thin layered 1li*hium aluminium
silicate glass electrode is particularly excellent at
measuring sodium in biclegical fluids. This electrode
is 1insensitive to hydregen ion in  the pH range 6-10
(Freiser, 1980).

One of the most important developments for measurement
of potassium by electrode is the valinemycin electrode
described by Preda and Simen in 1970. This electrode
is 1ipsepnsitive to hydrcgen icns in scoluticns buffered

from pH 3-%. (Lustgarten et al., 1974).
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The develcpment of secdium and potassium selective elec-
trodes copened the possibility of potenticmetric determina-
ticen which cffers advantages over the flame photometry
traditicnally applied for measurement of sodium and

potassium in plasma or serum. (Levy, 1981).

Advantages of the use ion-selective electrodes
include rapid determinaticons, as there is no need for
warm up time, which 1is o©f great clinical importance
for electrelyte studies in acutely 1ill patients. Electro-
des are stable and durable, even the potassium electrode
which has an corganic sensor, Valinomycin. NC reguirements
for external fuel, air or water supply. There is npo
observable effect of hyperbilirubinemia, hyvperglycemia
or uremia on the 1ion selective elsctrodes. (Lustgarten

et al., 1974).

There are two general types cof icon selective elctrede
measurements on clinical samples. "Direct potentiometric
systems, measure the ion activity in an undiluted sample.
It inveolves aspirating an undiluted biclegical sample,
typically serum, plasma or whole bleoed directly inte
a vessel 1in which the electrcdes are hcoused. "Indirect"
icn selective electrode svstems measure the icon activity

in a prediluted sample. Iz invelves the aspiraticon of

h

a firnite volume of biological sample and the appropriate
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velume c©f the diluent to produce a dilution of the sample
suitable for the given sensitivity of the individual
instrument. (Miller, 1984). Direct reading systems use
a type of unit described as ionized electrolyte/mmol/L
of plasma water. Plasma water is measurable by osmolality
and differs from sample tc sample. Indirect reading
systems use mmol/L of serum, plasma or urine units for
reperting (Fleores and Chittenden, 1981).

Because 1on selective electrode measurements determine

the activity of an idon in the water velume fraction

water volume .
Total serum volume’

in which it is dissclved, that is
"direct" measurements are unaffected in conditicns such
as hyperproteinemia or hyperlipidemia, which alter the
volume fraction of water in serum. However, "indirect"
methods are usually sensitive to this physiclogical
effect bscause the diluticon step itself is based opn
total wveolumes, and after dilutioen the volume occupied
by scluble serum moclecules beccmes insignificant with
respect to the total diluent veolume. This physiclegical
interference in the indirect metheds is responsible for
the pseudchypeonatremia observed in cases of hyperproteinemia
cr hyperlipidemia with reduced plasma water volume frac-
tioen. This wvelume fracticn error, whep present, does
rot usually create a problem of clinical interpretation
for petassium, because the normal range is fairly large

with respect to the magnitude of concentration of potassium
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in serum (Miller, 1982).

The shelf-life of electredes is high in the indirect
potentiometric systems. It may have indifinite 1life
span, but it is leow ip the direct potentiometric systems

& need to be changed everv 2-3 months.

The Beckman Scdium-Potassium chemistry medule is
a subsystem operating in conjunction with Beckman Astra
autemated stat routine analyzer system. (Figure I)
Principle: depends on the indirect pctenticmetric determi-
naticn of icns by ion selective electrodes.
Reagents: The medule is designed tc use reaction buffer
soluticon, electrode conditiconing  soluticen and  Astra
system calibration standards in the quantitative determi-
naticn of sodium and potassium  in  serum, plasma and
urine samples,
Method: The module operation begins with the reaction
cup filled with electrode conditiener reagent which acts
as a stabilizing reagent and is used whenever sample
measurements are pot being tazken. The conditioning solu-
tien brings the electrodes to an eguilibrium potential
between measurements and during stand by (Flores angd
Chittenden, 1981). On work, +this reagent 1is replaced
with buffer scluticn of high molar strength which serves

to set a constant activity ceefficient for the electrode.
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With constant activity established, the electrode system
is calibrated to concentration values using the Astra
system calibration standards. A 50 ul sample is then
injected ipntc the buffer reagent by Astra system sample
prcbes. The reactien cup contents are theroughly mixed
with a magnitically- driven stirrer lccated in the bottem
cf the reacticn cup. When the mixture of the sample
in fixed iconic strength buffer contacts the sodium elec-
trode, sodium icns underge an ion exchange in the hydrated
cuter layer of the glass electrode.

As the ion exchange takes place, a change in potential
{voeltage) 1s developed at the electrode. This change
is measured by voltage-sensitive circuit within the
Astra system allowing the «calculaticon of sodium ion
concentration in the irjected sample when compared to
the reference electrode.

The potassium electrode consists of a membrane system
rather than glass. It has an organic sensor: the antibio-
tic wvalinomycin dissolved in a suitable sclvent. Valino-
mycin 1s a neutral carrier that binds potassium ions
in the center of a ring of oxygen atoms. (Freiser, 1980).
The physical structure of the wvalinomycin membrane 1is
such that, the ion exchange cavities in the membrane
nearly eguals the diameter of potassium ions allowing
selective permeability for these iens., (Similar basis

of glomerular membrane) ,
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