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Rapid determination of lithium in blood by color reaction using fluorine
substituted tetraphenylporphyrin ligand and application of the method to autopsy
case
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Lithium (Li) preparation is widely used as an agent for bipolar disorder.

Blood Li concentrations are related to Li toxicity. We developed new method for rapid determination
of blood Li by a color reaction. Specifically, our reaction uses the fluorine substituted
tetraphenylporphyrin ligand (F28TPP) solution. For the color reaction, changes of the color phase
depend on blood Li levels: green, orange, and red indicate less effective levels, effective levels
(0.6-1.2 mEg/L), and toxic levels (>2.0 mEqg/L), respectively. Li concentrations determined using our
color phase method showed good agreement with those measured by an analyzer. Our method helps in
the rapid diagnosis of clinically Li intoxication cases, and is applicable to the screening test of
Li in autopsy cases.
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Fig. 1: Structure of F28TPP
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Table 1: Comparison of values between visual measurement using the current color reaction
and equipment measurement.

Sample No Visual measurement Equipment measurement
Sample 1 2~3 mEq/L 2.5 mEq/L
Sample 2 1~1.5 mEq/L 1.2 mEq/L
Sample 3 < 1 mEq/L 0.7 mEq/L
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