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Fig. 1 Scheme of the optical tweezers experimental setup
I illuminate |ig|ll: 2 Ha||||1|(-'. cell; 3: sump](-'. slage; 4: III)jH'l ve;
5: light source of optical tweezers; 6: lens; 7: CCD camera; &8:

3D motion; 9: video recoder; 10: computer,
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Fig. 2 Calibration curve of optical tweezers manipulation force F.

Force F is roughly proportional to laser power P.
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Fig. 3 RBC with two beads in diametrical position

The deformation increased with force F. FEach image is taken just

before the bead escapes from the trap and F is given by the calibration

curve. (a) When the manipulation force F is 0.29 pN, the red cell s

relative extension €is 0. 074 (b) When F is 0. 53 pN, € is 0. 132;

(e) When F is 0. 67 pN, €is 0. 155; (d) When F is 0. 08 pN, € is
0. 189.
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Fig. 4 The dynamic force extension relationships obtained
from experiments shown in Fig. 3

Each point represents the average of 15 cells. Error bars correspond to T,
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Fig. 5 'The Force Extension of RBC ftreated with PAO with
concentration of 0 Bmol/ L, 0.4 tmol/ L, 4 Umol/ L and 20 tmol/ L
respectively

Each bar represents the average of 15~ 20 cells.
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Fig. 6 Distance between two beads bound to cell is plotted
versus time, starting when cell escapes from the trap
The solid curve represents the exponential fit, with a time constant T=

202 ms. Each point represents the average of 10 cells.
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A New Method to Measure Red Cell Membrane Elasticity Using
Single Optical Tweezers
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Abstract The optical tweezers are convenient tools for investigation of mechanical characteristic of biological

particle. The elasticity of red cell membrane is an important index for people to appraise the ability of blood

transporting oxygen. Using single optical tweezers technology, a new method to measure the elasticity of RBC

membrane was established. Adopting this new method, the elasticity of normal RBC membrane was detected

and were consistent with the results of double optical tweezers method. Moreover, the membrane elasticity for

RBC with phenylarsine oxide (PAO) was measured. The result displayed a linear relationship between elasticity

decrease and increase of PAO concentration. Therefore, this new method has high sensitivity and is acceptable.
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