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Preliminary Investigation of Second-Order Dispersion for Noninvasively

Measuring Glucose Concentration in Human Body
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A possibility to measure glucose concentration using a Michelson partial coherent
interferometer (LCI) is presented. For three different glucose concentrations, 0. 18 mg/mL
(hypoglycemia), 0.95mg/mL (normal level) and 3.36 mg/mL Chyperglycemia) the second-order
dispersion is investigated over the wavelength range 0.5 pm to 0. 85 pm, and the investigation

=—

shows that different concentrations are associated with different second-order dispersions. The
=

second-order dispersions for wavelengths from 0. 55 pym to 0.8 um are determined by Fourier
for distinguishing the different glucose concentrations.
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analysis of the interferogram. This approach can be applied to measure the second-order dispersion

It can be expected as a potentially
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Fig. 1 Schematic diagram of low coherence interferometer
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Fig. 2 The second order dispersion of pure water, where
dotted and dashed line: our measurement; dashed
line: Quan and Fry' equation; dot line; McNeil's

equation; solid line: Mielenz's equation
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Fig. 3 The second order dispersion of different glucose
concentrations. solid line: hypoglycemia 0. 18mg/mL,
dotted line: normal level 0. 95 mg/mL, dashed line:
hyperglycemia 3. 36 mg/mL
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Fig.4 SNR of interferogram as a function of wavelength
for reflectivities of the sample and reference arms
with R,=0. 8 and R,=0. 53, respectively
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Fig. 5 Scattering intensity as a function of wavelength for
different glucose concentrations, where dotted, solid,
and dashed lines are corresponding to different glucose

mg/mL, 0.95

3. 36 mg/mL, respectively
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