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Background
The Sencell Glucose Sensor (Lifecare, Norway) uses an active
fluid in an osmotic pressure chamber with a glucose binding
molecule (GBM) and a glucose-like ligand. Osmotic pressure
measured to determine interstitial glucose concentrations. The
reversible affinity reaction in the chamber does not consume any
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differences between the reagent and the interstitial fluid, are

molecules when generating the signal, resulting in a long-term
survival of the sensor in the body. Successful proof of concept
studies have been performed in pigs with wired prototypes
(1.8 cm³). The anticipated size of the injectable Sencell Glucose
Sensor is sized to be < 1 mm³ to fit into a larger injection needle.

Figure 2: Pressure test data and resulting calibration curve.

In-human trials with the needle-type sensor have been submitted
recently.
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Figure 1: Overview of the miniaturization steps.
Methods
To miniaturize the core sensor technology without losing
pressure

sensing

sensitivity,

a

3D-printed

nanosensor

technology is employed. Advanced MEMS technology is used to
build a sensor chip with less than 1 mm³ volume featuring two
measuring chambers. The pressure membranes are equipped
with

nano-strain sensors (< 4 µm²). The sensor chip is

embedded into a circuit board chip and connected to an
electronic read-out interface for sensor calibration using a
standardized gas-pressure protocol.
Results

Figure 3: Technical sketch of the Sencell setup and current

The collected signals (Fig. 2) of an individual pressure sensing

size.

membrane show a sensitive and linear pressure to signal
relation (r²=0.996), a high reproducibility (CV = 0.2 %), no
hysteresis/drift over time, and a high stability even when
performing

continuous

repetitive

calibration

procedures.

Individual pressure membranes feature a high burst pressure
( 1.5 bar) and a strong deflection to pressure ratio of 50 nm per

Conclusion
The attempt to miniaturize the core Sencell sensor technology by
means of a nano strain pressure sensor resulted in a very small
chip size (1mm²), featuring two measuring chambers for higher
signal performance, suitable for the anticipated purpose.

mbar. The observed sensor specifications (resolution 480 µbar)
would allow to track glucose changes with a resolution of 1-2
mg/dl.
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