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To determine lead at ppm or sub-ppm levels, some analytical instruments with high-sensitivity
detection capabilities are available, including inductively coupled plasma mass spectroscopy (ICP-MS)
. lon chromatography also has been and graphite furnace atomic absorption spectroscopy (GFAAS)
used for lead determination; however, its sensitivity is not as good as that of ICP-MS and GFAAS
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Application of this complex reagent is very limited. A colorimetric method based on a lead-dithizone
complex is the procedure recommended for lead analysis according to the US Pharmacopeia (24).
Unfortunately, this method can be used only for simple samples and has serious shortcomings. For
instance, the method is invalid for samples containing lead at levels <5 ppm. The shortcomings of the
USP method include:
e It is not suitable for salts of alkali earth elements because a heavy precipitation is formed during
the sample digestion process
o For many samples the digestion process is extremely time-consuming—it can take several
hours or even days
o Detection limit is too high for almost all common samples



o The method generates too much waste of dithizone chloroform solution, which is both
environmentally and economically unacceptable
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BLOOD LEAD LEVEL CONCENTRATIONS
Degree of lead parts per million microgram/deciliter
exposure (ppm) (ng/dL)
Background exposure < 0.2 ppm < 20 pg/dL
Sub-Clinical exposure 0.2 — 0.5 ppm 20 — 50 pg/dL
Clinical exposure 0.5 — 1.0 ppm 50 — 100 pg/dL
Severe clinical exposure > 1.0 ppm > 100 pg/dL




Range of Lead-induced Health Effects in Adults and Children

Blood lead Adults Children
levels
Hypertension may occur + Crosses placenta
10 l«lg/ dL + Impairment IQ, growth
+ Partial inhibition of
heme synthesis.
’ Inhibition of heme Beginning impairment of
20 Hg/ dL synthesis nerve conduction velocity.
Increased erythrocyte
protoporphyrin
« Systolic hypertension Impaired vitamin D
30 Mg/ dL « Impaired hearing({) metabolism
/ « Infertility in males Hemoglobin synthesis
40 I’lg/ dL * Renal effects inhibition
* Neuropathy
*Fatigue, headache,
*Abd. pain.
Anemia, GI sx, headache Colicky abd pain,
50 Mg/ dL tremor ’ neuropathy.
Lethargy, seizures, Encephalopathy, anemia
100 Hg/ dL encephi’ilopathy * nephropathy, seizures )
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