Abstract #60, 223rd ECS Meeting, © 2013 The Electrochemical Society

Breath Acetone as Assessment of K etoacidotic Status
Emily Mrugacz and Johna Leddy*

University of lowa
Department of Chemistry
lowa City, |1A 52242
johna-leddy@uiowa.edu

Increased concentrations of acetone are generatit u
metabolic stress of diabetes, exercise, dietind, an
bulimia. Acetone is found in the blood and cartipan
into the lungs where it is exhaled on the breatitaBise
of Henry’s law, the breath concentration is dingctl
correlated with the acetone blood levels. For godam
commercial diabetes home testing relies on thethloo
glucose levels. But, in the hospital and for gésie
diabetes, it is the ketone body 3-hydroxybutyrhe is
measured in the blood. Acetone, 3-hydroxybutyraitel,
acetoacetate are in direct equilibrium and areti@ac
byproducts. Of the three ketone bodies, acetotieis
only one able to partition into the breath. Measafr
acetone is a good means to monitor diabetic disatgn.

Toward a portable breath sensor for acetone mamitoa
series of experiments are performed to measurereet
concentration. Here, measurements are done in
electrolyte. The adsorption of acetone to a platin
electrode is studied by cyclic voltammetry and squa
wave voltammetry in 0.5 M sulfuric acid. The aggam
of sulfuric acid to platinum produces the charastier
voltammetric butterfly region. In the presenceoétone,
the first hydrogen reduction peak decreases, whde
second peak increases due to the reduction ofraeeto
With varying acetone concentrations, shifts in peak
potentials are also observed and are used to dergera
calibration plot. Voltammetric responses of 1.0 M
1.0 uM acetone are examined. These concentrdtitins
within the range of acetone concentrations fountthén
blood, as shown in Table 1.

Treat. Ketoacid.
Treated Ketoacidotic Diabetic Diabetic
Diabetic Diabetic Normal Treat
Subj. Diabetic
Acetone 00150005 169078 326079 10 19
(Me0)

Acetoacetate 01140029 0306000  284=040 268 93
(AcAc)
3-Hydroxy- . - - )
but;-rate TGHB] 01600030 08100171  823=z1.48 51 10.

pH 7.20=0.01

Normal Subject

Table 1. Plasma Concentrations of Ketone Bodies in
Plasma (mM) [1]

Data are shown for differences in peak potentialvben
acetone and blank solutions. From the data, éiffer
concentrations of acetone are easily determined.
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Fig. 1 Peak potential difference vs. —log[acetdi,

In this presentation, further results from meas@etison
gas phase samples will be reported, and the method
analysis assessed.

References and Acknowledgments: Support of the
University of lowa is gratefully acknowledged.

[1] Perry N. Motsegood, Ph.D. dissertation, Uniitgref
lowa, 2012.



