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Point-of-Care (PoC) Sensor Erythrocyte Sedimentation Rate (ESR)

This research investigates an impedance-based clotting time measurement e o |

technique that requires minimal blood volume (80 uyL) and holds the potential — 30 min

to be developed into a low-cost PoC screening system for hemophilia and ] —60min NYC_IWSt plot of
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RN « ESR is a common hematology test of inflammatory activity

Nanofabricated Humidity \% * Erythrocyte sedimentation over electrodes increases the impedance,
gold electrodes chamber ——> which can be used as a proxy of ESR when humidity control is applied

* As erythrocytes settle at the bottom of the well, the impedance due to the
plasma increases linearly with time, which can be used as measure of
ESR after calibration

» Electrical impedance spectroscopy data acquired from 20 Hz — 2 MHz

» Electrode stray capacitance (C,) and electrode polarization (CPE) were
de-embedded when reporting the sample's impedance

* The cell constant was measured using a 0.1 M KCI solution with known
conductivity to report absolute blood/blood clot impedance values

« 220 mM CaCl, was added to porcine blood with a sodium citrate

Conductivity Analysis
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anticoagulant (1:9 w/w ratio) to initiate the coagulation cascade : L
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Blood Species Porcine Human Human Human Porcine
Anticoagulant ACD Citrate PPACK EDTA Na Citrate
C|ott|ng Time (Tclot) Ana|ys|s Test frequency (kHz) 1 10 300 1 1
Humidity Control No Yes No No Yes
Blood o (S/m) - - - 0.4 0.44
— Citrated blood with CaCl,, Clot o (S/m) ] = _ - 0.34
P — C|trated bIOOd Serum o (S/m) - - - _ 15
Blood to Clot o ratio 1,000 1.28 1.16 - 1.29
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Normalized Impedance

This study measured the absolute conductivity of blood, blood clots, and
serum, finding that a humidity chamber is necessary to mitigate the drying
effect for accurate impedance measurements

This research opens the door to point-of-care applications, reducing the
relilance on extensive laboratory processing and decreasing turnaround
time

The technique can be further developed for analyzing material-blood
Interactions, aiding in assessing materials' thrombogenicity and potentially
benefiting cardiovascular prosthesis development
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« Peak value: (denoted as T) marks the beginning of clot retraction
 Decrease after peak: serum is retracted over the electrodes
 Subsequent increase: clot settles below serum and over electrodes

B I SENSORS &
ELECTRONICS




	Slide 1

