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Introduction

* Fast glucose sensing dynamics is crucial for a fully automated and well- Sensor in the peritoneal space
. . epe . : Sensor
functioning artificial pancreas. B: Peritoneal space w/fluid
C: Mesothelium
D: Submesothelium
E: Blood vessels
F: Musculature
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 Animal trials have shown fast, but varying intraperitoneal glucose
dynamics [1].

 Diffusion of glucose in water is slow, with a diffusion coefficient of:
D =6.7 x 10°® cm?2s1 in water at 25°C [2]

* By combining Fick's first and second law, it is possible to calculate the
diffusion time of glucose over a specified distance:
t = x2/2D
where t=time, x= distance, D=diffusion coefficient

e The diffusion coefficient of glucose in IP fluid is unknown, but faster
diffusion at higher temperatures and slower diffusion at higher
viscosities, are arguments that water at 25°C could be an estimate of
peritoneal fluid at 37°C.

Glucose diffusion times in water at 25°C:

Forx =1 mm; => tsecimm =750

Forx =100 pm; => t 5:c, 100ym =7-5S

\ Forx=10 pm; => tsoci0pm  =0.075s
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The Hypothesis

We hypothesize that glucose changes can be detected as quickly in the abdominal cavity as in
arterial blood only by locating the glucose sensor at the surface of, and in direct contact with,
the peritoneal lining.
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Evaluation Implications and Conclusion

* Glucose was in some cases detected as fast in the * Glucose sensors in an intraperitoneal artificial
intraperitoneal space as in the femoral artery. pancreas should measure glucose directly on
This may imply that the sensor was measuring the surface of or in the peritoneal lining.
glucose directly against the peritoneal lining. * This approach could provide the near real-time

* |n other cases, longer time delays may imply that glucose measurements necessary for a well
the intraperitoneal sensor was located in a lumen functioning artificial pancreas.
filled with peritoneal fluid.

N J Y
[1] Fougner, A.L,, et al., “Intraperitoneal glucose sensing is sometimes surprisingly rapid,” Funding: This research is funded by The Norwegian Research

Modeling, Identification and Control, 2016. 37(2): pp. 121-131. . .
ncil (Pr no.: 248872/070) and th ntral Norw
[2] Weast, R.C., “Handbook of Chemistry and Physics: Crc : a Ready Reference Book of Chemical Counc ( OJeCt 0 88 /O O) and the Central No ay

and Physical Data”. CRC Press, 1985. Regional Health Authority.

[3] Skjaervold, N.K., et al., “Blood glucose control using a novel continuous blood glucose Declaration of interest: R.E. is board member of GlucoSet AS.

monitor and repetitive intravenous insulin boluses: exploiting natural insulin pulsatility as a
principle for a future artificial pancreas”, Int J Endocrinol, 2013. 2013:245152. D.R.H. and R.E. are shareholders of GlucoSet AS.

N\ J J
NTNU - Trondheim
e | CENTRE FOR Norwegian Universily of HELSE eee MIDT-NORGE
DIGITAL LIFE Science and Technology
NORWAY

ARTIFICIAL PANCREAS TRONDHEIM

Anders.Fougner@ntnu.no



