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connection with one-time-use integrated sampling-
/analytical testing cells in accordance with the present
invention, and provide improved exchange efficiencies
as compared with conventional exchange materials.

Construction of the integrated sampling and analysis
cell made in accordance with the present invention is
straightforward. The clam shell halves 24, 26 may be
formed, for example, by molding, and sheets 38A, 38B,
40A and 40B, and spacers 54 are formed by stamping.
The electrode bus bars 48A, 48B are then deposited on
sheets 38A, 38B, 40A and 40B, for example, by screen
printing. The reference electrode 36 may be similarly
deposited on one of the clam shells 24, 26. Carded car-
bon fiber electrode elements 50A and 50B are then laid
in spaced position between sheets 38A and 38B, and
40A and 40B, respectively, with one end thereof in
contact with bus bars 48A, 48B, and the sheets are fixed
together by means of adhesive whereby to capture the
carbon fibers therebetween, and form the counter and
testing electrodes. The testing electrode is then treated
with a measured quantity of reagent, and the reagent is
dried-in-place. The counter and testing electrodes are
then assembled in a stack with spacers 54 therebetween
and the stack is loaded into one of the one-half clam
shells. The other half of the clam shell is then assembled
to the first half, and the clam shell halves are fixed
together, for example, as by thermal welding.

In a particularly preferred embodiment of the inven-
tion, the integrated sampling/analytical cell comprises
two test electrode arrays, and one counter electrode
array of 8 u carbon fibers, spaced at about 1000 fibers
per inch, and the cell has a working volume of less than
about 100 ul. For example, the cell may have approxi-
mate internal dimensions of about 0.05 cm X 0.5 cm X 2.5
cm, giving an overall working volume of about 63 ul.

A feature and advantage of the present invention is
that the blood is subjected to analysis directly, i.e. with-
out dilution as in the case of conventional anodic strip-
ping techniques. This provides a 30:1 concentration
enhancement which in turn results in enhanced sensitiv-
ity notwithstanding a decreased diffusion constant be-
cause of lower sample volume as compared with con-
ventional anodic stripping techniques.

The invention is susceptible to modification. For
example, as shown in FIG. 8, the integrated sampling-
/analytical cell may comprise a stack of a plurality of
testing and counter electrodes 32 and 34, respectively.
Employing a plurality of testing and counter electrodes
may increase analytical accuracy and/or reduce re-
sponse time.

Completing the integrated sampling/analytical cell in
accordance with the present invention comprise contact
means 62 such as contact pads for electrically connect-
ing the testing electrode to a testing potential; contact
means 64 for connecting the counter electrode or
counter electrodes to a counter potential; and contact
means 66 for connecting the reference electrode to a
reference potential, all in accordance with the teachings
of my previous U.S. patents as above mentioned.

The integrated sampling/analytical testing cell in
accordance with the present invention has a number of
advantages over prior art sampling and analysis tech-
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niques. For one, the volume of the blood assay is de-
fined by the internal geometry of the sampling/analyti-
cal testing cell and thus is independent of the volume
drawn as long as the testing electrode is covered. This
eliminates possible test inaccuracies, and eliminates the
need to locate a patient in the event sufficient blood was
not drawn in the initial sampling. Also, direct anodic
stripping whole blood in accordance with the present
invention has the effect of shifting the stripping peak
30-50 mv for the cathodic to copper, presumably be-
cause of the thirty-fold higher concentration of lead
binding labile ligands. This effectively eliminates the
effect of copper on the stripping curve envelope. And,
an additional effect of reducing the variation in the
envelope is the quiescent reduction of blood oxygen and
other reducible blood moieties as compared with con-
ventional anodic stripping techniques which may rein-
troduce oxygen, etc. through stirring. These two effects
result in an underlying or blank envelope that requires
compensation for curvature in the lead peak zone of less
than about 0.5 microgram percent versus the current
compensation of 8-12 microgram percent. Yet another
feature and advantage of the present invention and
which results from reduced cell/volume sensor area is
that half times also are reduced.

Another feature and advantage of the present inven-
tion is that the electrode fibers which are oriented trans-
verse to the test solution draw appear to prevent the
draw of air, and thus bubbles, in the cell working vol-
ume under normal conditions. Alternatively, a small
expansion volume shown in phantom at 70 in FIG. 1
may be provided in the inlet tube 28.

While the present invention has been described in
connection with the sampling and analysis of testing
lead levels in blood, it will be appreciated that the inte-
grated sampling/analysis cells in accordance with the
present invention may be employed in connection with
a sampling and analysis of blood for a variety of metals,
including cadmium, copper, zinc, thallium, silver, gold,
bismuth and the like. Moreover, the integrated sam-
pling/analysis cell in accordance with the present in-
vention may be used for sampling and analysis of other
bodily fluids such as urine, saliva, perspiration, tears,
etc., or non-bodily fluids such as gasoline, water, etc. In
such case, inlet tube 28 may be sized, for example, for
injection of the fluids to be tested. In such case, inlet
tube 28 may include a rubber stopper or the like.

I claim:

1. In a method of testing a blood sample for lead
levels, the improvement wherein said blood is intro-
duced, undiluted, directly into an electrochemical test-
ing cell, and subjected to anodic stripping voltammetry
analysis in the presence of a dried in place reagent.

2. In a method according to claim 1, wherein said
reagent comprises a mixture of an organic acid and, a
metal salt.

3. In a method according to claim 2, wherein said
organic acid comprises monochloro acetic acid, and
said salt is selected from the group consisting of LaCl3,
AICl3, CrCl3, CaCly, HgCl; and mixtures thereof.
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