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“NaFlowSens“
Testing Nano Flow Sensors in a realistic environment
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Integration of a sensor into the fluidic system of the drug pump

Calibration with another (more exact) measuring method 
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Calibration with another (more exact) measuring method 

Simulation of movements inside the abdomen (e.g. heartbeat and breathing)

Integration
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max. wall thickness 100 µmglass capillary
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and 20 nl/min (right). 

Time interval between top and bottom 

frames approx. 7 s. 

Motion of the meniscus from left to right. 

Water is on the left side.
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Experimental setup: 

(a) glass capillary, (b) CCD camera, (c) 200 x objective lens, (d) linear motion stage, 

(e) PC, (f) fluorescent tube, (g) PEEKsil tubes, (h) humidity sensor, (i) temperature 

regulated chamber,  (j) Fluidic system to be verified, (t1 to t4) thermocouples, (k1 to k3) 

PEEK fittings, (v) shut-off valve and priming port.
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Investigating the influence of 

body movements on implanted 

sensors.
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K. Nehrke, P. Börnert, D. Manke, and J. C. Böck. Free-breathing cardiac mr imaging: study of implications of respiratory 

motion–initial results. Radiology, 220(3):810–815, Sep 2001.
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“VarioPump“
Adjustable flow restrictor for an implantable infusion pump
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Simulation

Excimer+Grinding

conventional drilling

Diamant Drilling
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Number of open bore-holes

Ultrasonic drilling
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ZrO2 - Cylinder
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Unfixed silicon sealing leads to a hysteresis. 

Red measuring values belong to the insertion of the bolt, blue ones to the extraction.
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Characteristic line of the throttle from ten full insertions and extractions. Red 

measuring values belong to the insertion of the bolt, blue ones to the extraction.
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SpO2 / HR

Cylinder lenses

PO probe

PO monitor

LEDs
Photo-

diode

Control PC
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Diffraction

grating

Slit

Cylinder lenses

Opt.
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Possible position of

single mirror elements

Incident light

Spectrally

decomposed
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Micromirror array

(Digital micromirror device, DMD)

-12°

OFF

+12°

ON

Diffraction

grating

decomposed

light

Recollection of spectrally

modulated light
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PO monitor
(Nellcor N-395)

Control PC
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Micromirror

arrayDiffraction

grating

PO probe
(Philips M1133A)

Optical

fibers

Control PC
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Thank you for your attention
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