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Abstract:

This paper presents

novel approach

for

first results obtained using a

non-invasive measurement of glucose

content.

INTRODUCTION
Non-invasive measurement is a real challenge in many
fields in biomedical engineering. The possibility to obtain
any kind of information (signal, image,) from the human
body without piercing the skin is a major advantage and
benefit for the patient. Before developing a biomedical
device for a given purpose, one first step is to define the

basis and the fundamental aspects of

the intended
measurement. As an example, diabetes is a disease in which
control and monitoring of glycemia is essential for an
efficient treatment t1]. Various methods of monitoring

glycemia exist and some good references are given in [2].
We present here the preliminary results of measurement
of the glucose rate using a non-invasive principle. Study of
the influence of the temperature on the measured parameters
of the glucose solution is also presented.

measurements were done in a selective frequency band (45
MHz). One can see that the relation between the
concentration of the glucose and the transmission frequency
response is linear. This linearity is a first result that shows
the possibility to define a more sophisticated sensor based
on this principle.
The variation of the transmission frequency response as

a

of

function

temperature was also studied.

All

the

measurements were done with a frxed glucose concentration

in the solution (2 g/l). The influence of the temperature is
shown in Fig. 2. This curve leads to a simple relation that
can be taken into account in our method for correctins the
data.
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Basic idea is to define an analytical method giving the
correlation of the signatures obtained from different
physiological parameters. These parameters are obtained
from an emission-reception system that deliver an electrical
signal leading to a quantification of the glucose ratio.
The experimental set up was built in order to obtain a
first validation of the measurement principle. The medium
of interest was placed in a homemade cell connected to a
network analyzer (HP 4195A). Modification of the glucose
content in the medium leads us to a modification of the
transmission frequency response (T/R). Thus we obtain
some information between the concentration of the glucose
in the water and this frequency response. Based on a
network analyzer used to calibrate the glucose ratio versus
the parameters of influence this principle was validated in

vitro with a well-controlled medium. The ratio of
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Figure 1: The transmission frequency response versus

the

0
2

'

-0,05

7

t/'

/

-0,1

t

the

-0,1 5

-0,2

sensor in the dynamic range.
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glucose concentration.

transmitted to the electromagnetic incident signal (which is
the reference signal) was measured for pure water and for

different glucose solutions with different concentrations.
One first result obtained by our method, was to detect the
glucose presence before enhancing the sensibility of the
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RESULTS AND DISCUSSION

Figure 2: Variation of the transmission frequency response

Curve in Fig. I shows the variation of the transmission
frequency response versus the glucose concentration. The

versus temperature.
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CONCLUSION
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Results of this preliminary study show that another way
to approach non-invasive measurement of biological content
in the body may be feasible. The next step is to enhance
these results by developing a sensor based on our method
with a higher sensibility. This is included in our whole
project for building a protot)?e of a new device permitting
the measurement of biological content either in vivo or in
vitro.
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