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Quantification of hemolytic conditions using pico-photo sensing of
chemoluminescence caused by hemoglobin leakage
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1) Fracture strain of a red blood cell (RBC): Tensile tests of a RBC were
implemented under a microscope. The fracture strain was mostly ranged from 3 to 4, and was 5.32 at
maximum.

2) Effects of the hold position on RBC strain behavior during tensile tests: Numerical examinations of
tensile tests revealed that significant variations in the deformed geometry of RBC during the tensile
test, as well as variations in strain distribution. Of the hold patterns examined, with an applied strain
of 0.8, the misaligned stretch increased the maximum of the Ffirst principal strain by 65-85% in
comparison to the aligned stretch.

3) Visualization of hemolysis: Luminol reaction was utilized to visualize the occurrence of hemolysis. A
hypotonic luminol solution was then injected to the channel where RBCs were placed. An EM-CCD camera
showed strips of light extending downstream from the positions where the RBCs had been, indicating the
success of capturing the instance of hemolysis at a RBC scale.
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Fig. 1 A tensile test system
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Fig.2 Schematic diagram of experimental setup
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Tablel Experimental condition

Blood sample healthy human blood
Luminol 1 mmol/L
Solute Hydrogen 10
Influent peroxide mmol/L
pH 12 .6 (£0.2)
Osm. Pre. under 80 mOsm
Observation
. . 10
magnification
. Imm/sec at observation
Velocity .
domain
Exposure time 1 sec
Field of view 819*819 pum
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Fig. 4 Holding positions of the red blood cell
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Fig. 5 Snapshots of a red blood cell during the
tensile test when urethane is used for as a glue.
(left) before stretch (right) before detachment
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Fig. 6 Plots the whole strain against the cure
time in the air when an epoxy is used for a glue
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Fig. 7 Snapshots of a RBC during the tensile
test when a pipette is used for fixation (left) (a)
before stretch and (b) Before detachment
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Fig. 8 RBCs at the bottom of the channel.
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Fig. 9 Luminescent image
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Fig. 10 Comparison of the position between
RBCs and chemiluminescence detection
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Fig. 11

Contour plots of the first principal strain over the RBC membrane at the whole strain of 0, 0.2,

0.4, 0.6 and 0.8 during the tensile test. (a)-(c) correspond to the hold positions shown in Fig. 4.
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Fig. 12 A change in the maximum of the first
principal strain for different hold positions.
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