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Importance of Skin Resistance in the Reverse lontophoresis-based
Non-invasive Glucose Monitoring System
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Abstract— Utilization of the changes in skin resistance during
reverse iontophoresis is proposed to detect severe perspiration
as well as to correct the glucose estimation. Developed system
consists of the amperometric biosensor unit, the electrode unit,
a constant current driver circuit and a microcontroller-based
control. Performance of the developed system was evaluated by
the in-vitro skin model which was specially designed for
resverse iontophoresis system.

Keywords—Skin Resistance, glucose monitoring system,
Reverse lontophoresis, Non-invasive
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219, 1. The extraction of glucose by the net convective solvent
flow of reverse iontophoresis
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219, 2. Block diagram of the constant current driver with skin
resistance measurement circuitry.
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19, 3. Schematic drawing of the experimental chamber
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213, 4. The results of measured current waveforms at four
different glucose concentration levels.
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1%, 5. Skin resistance changes during each experiment.
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1%, 6. Correlation between the measured charge and the real
glucose concentration level.
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1. 7. Correlation between the measured charge and the real
glucose concentration level after compensation by skin resistance.

ol9lo & W Fol wol AUAA ol &
A ghol AUAA SEA S FAF 5= A3

a4 &

b

2
it
ndt

Oy 4, gt qf o

S B SEle 5 Aol dd FHo ¢
2 Zg3 g OPQEP ] F-9] kg s whsl e 74| =
o1&t th. T3 in vitro Aol 23
&g Tt RAgd glucose FA kol
njste] o & d#AAdS HHES

O,

doy b ot o
ox H ¢
of
ol

O,

¢

S &
@, o
ffo

g
> 2
&

ox O oZ ¥ N E e 123
e o 2 R o 4 oh pdh rlo
fil
)
tlo

Lo ot o LA o ot O

ACKNOWLEDGMENT

EATE BARA 5] o5 8 Al s 74 (02-PI3-PG6-
EV05-0001)°] A1) A el &J3ste] 4= = A F .

AT

o

[1] The Diabetes Control and Complication Trial Research Group,
“The effect of intensive treatment of diabetes on the development
and progression of long-term complications in insulin-dependent
diabetes mellitus,” N. Engl. J. Med. 329 977-1036, 1993

[2] R.T. Kurnik et al, "Design and simulation of a Reverse
iontophoretic glucose monitoring device", J. Electrochem. Soc.,
Vol. 145. No. 12, 1998

[3] M.J.Tierney, H.L.Kim, M.D.Burns, J.A.Tamada, R.O.Potts,
“Electroanalysis of Glucose in Transcutaneously Extracted
Samples”, Electroanalysis, No. 9, Dec 2000

[4] E. Kulcu, R.O. Potts, J.A. Tamada, M.J. Lesho, G. Reach,
"Physiological Differences Between Interstitial Glucose and Blood
Glucose Measured in Human Subjects”, Diabetes Care, Vol 26,
No.8, Aug 2003

[5] R.O.Potts, J.A. Tamada, M.J. Tierney, "Glucose monitoring
by reverse iontophoresis"”, in Diabetes Metab Res Rev; 18 (suppl
1): S49-S53, 2002

[6] Patricia Connolly, et al., "Opportunities at the Skin Interface
for Continuous Patient Monitoring: A Reverse lontophoresis
Model Tested on Lactate and Glucose”, IEEE Trans.
Nanobioscience, vol. 1, no. 1, 2002



40of4

[7] S.M. Dinh, C.W. Luo, B. Berner, “Upper and Lower Limits of
Human Skin Electrical Resistance in lontophoresis”, AIChE J. Vol.
39, No. 12, Dec 1993



