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Abstract

Optical Tweezers Array Based on Double-Plate Shearing Interference

Zhou Yanhuang Li Jingfang Ren Youjian Hu Xiaoming Li Qin
Beijing 100081, China)

(Department of Biomedical Engineering, School of Life Science, Beijing Institute of Technology

The principle of optical tweezers array based on double-plate shearing interference and the particle

separation chip by mircofluidic fabrication method is introduced. The function of particle trapping and separation of
force applied to the trapped particles

1

the optical tweezers array is verified by the experiments. According to the principle of multi-beam light interference,
double-plate shearing interference can produce stripes with high brightness and sharp edge to insure the gradient

macromolecules, such as protein, because of weak adsorption of protein.
=

The high flexibility of the system is benefited from the easy adjustment of
stripe period. The microfluidic chip made by glass is fabricated by chemical etching, with good optical property,
mechanical strength and electricity insulation. And the glass microfluidic chip is suitable for the samples of cell and
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important tools for micro-nano scale analytical technology in the near future.
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consumption and higher efficiency, the combination of optical tweezers array with microfluidic chip could be one of

Taking advantage of fewer sample

biological optics; optical tweezers array; microfluidic chip; particle trapping; particle separation
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Fig. 1 Principle of multi-beam interference
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Fig. 2 Principle of optical tweezers array based on double-plate shearing interference. (a) schematics of principle;

(b) schematics of structure
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Fig. 3 Principle of particle sorting by optical tweezers array
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Fig. 4 X-pattern microfluidic chip and particle sorting. (a) X-pattern microfluidic chip; (b) principle of

applying optical tweezers array to microfluidic chip
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used for particle sorting

L RS
4.1 ZHERED S5 B R 3R

SR NS TR R A S b E Rl I Ch)
PR TR 20 pm BT ARE K o Iy
D7 1 #1354 80 LA 907 3 Jin T 45 B A 2UA Bl i (1] A2
iy — 4 MR SRR B D8 . S0 A it SR D i vk 2
Tk 10 ff. AR 6 pm 19 R LM /MR OB AR
it DRy 900 mW , i] S BURORE 9 4l 3K



6 4] Jal IF A 4

T TIOR8 e BORE J3 E BY I 41 D B R Bt 1663

WP 6 Fr o WORL CR (0 199 181 7D 52 31 1 97 D B
B 7 0 45 1 S A AR AE DB BF A9 A VS A il

L/ |

Bl 6 4ERE SR A URI AT 6 pm RIE Z I/ R
KRS
Fig. 6 2D optical tweezers array is applied to trapping

6 pm polystyrene particles

E

O A i OE B R A e T o A SE g P UL B
W10 G0 GBS - G BRSO A A T 3RS
i 52 31— MR . 0T B B DI B % (9 UKL AL T A
T g A HOIRZS PR B b i 't B8 1y R 44
4.2 — SRS BRI B

JR SRS EE R G B IRSE , S RBE L 2 Hez (953
ARIEE i LU i 5 — 5 100 4% 3l BORE Bl 4R B 1)
BRI B T ks (8 T 1B 7 kT
F8T5 1 T AR B BT 18] . 15 Pl AR O B A5 4L
R sl 7 i K 8l FLBCA 26 Hh 5 5 S0 il B AR R
RZH BT S DB 5 SEBUBURL r B B RE T . n ]
A S0 55 280 DR G e 2 B AU 478 4 A 20 12 L i
i R 1 IR B 5 5 HEAT TS B B A A 5 D
R GESE. W LAR AT ETEE T

7 — 4B 5 O B 4K Sl UKL R 2l

Fig. 7 1D optical tweezers array traps and moves polystyrene particles
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