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Optical glucose monitoring based on femtosecond two-color

pulse interferometry
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We demonstrate the potential of femtosecond two-color pulse interferometry for in vitro optical
glucose monitoring, by use of dispersion of the group refractive index in a glucose solution sample

with respect to a red-color light and a blue-color light.
pulse interferometry, basic performances of the present system are evaluated.

From comparison with femtosecond one-color
Near-common-path

configuration of the two-color pulse light provides good stability to fluctuations of sample temperature,
which is significant to measurement in clinical applications.
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Fig. 1. Experimental setup of FTPI. LBO:
LiB3Os crystal, HS: harmonic separator, BBO:
B-BaB204 crystal, PMT: photomultiplier.
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Fig. 2. Relationship between glucose concentration
and time delay with respect to red-FOPI, blue-FOPI,
and FTPI. Sample thickness is 10 mm.

3000 — Red-FOPI

y=-228x+9135

1000 —

Glucose concentration [mg/dl]
8
8
|

o
|

24 26 28 30 32 34 36 38 40
Temperature [ C ]
Fig. 3. Dependence of glucose concentration on sample
temperature for red-FOPI and FTPI. Sample is pure
water with 10 mm thickness.
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