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Abstract: A method for detecting electrospinning jets using coaxial laser assistance is proposed to address
the challenges of small diameter, high speed, and difficult detection of electrospinning jets. Based on the
principle of optical waveguide transmission, laser is transmitted through optical fibers to the exit of a coaxi-
al needle and coupled with an electrospinning jet, which effectively enhances the contrast between the jet

and the background. Combined with the image-processing technology, the evolutions of laser- and nonla-
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ser-assisted electrospinning jet images were compared and analyzed. Based on this analysis, the optimal
power range of the auxiliary laser was determined. The experimental results show that coaxial laser assis-
tance can enhance jet detectability, and the most suitable laser power for jet detection is 4 mW. In the jet sta-
bilization stage, the average visible lengths of the electrospinning jet with and without light assistance are
10.79 and 5. 68 mm, respectively. Compared with nonlight assistance, the visible length of the electrospin-
ning jet increased by 89. 81% on average. For a small jet, the visible lengths of the jet with and without light
assistance are 5. 36 and 3. 33 mm, respectively. The visual length of the jet with light assistance increased

by 60.74%. Therefore, the introduction of coaxial laser can effectively improve the detectability of electros-

pinning jets and is a novel approach to the real-time detection for micro/nanospray printing jets.
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Fig.1 Schematic of electrospinning jet detection system

by coaxial laser
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Tab.1 Main components of experimental system

Component Type

Supplier

Specifications

High voltage DW-SA403-1ACE

Guangzhou Oeabt Opti-

Laser OF-20B-520-(5-20)-G

cal Technology

Dongwen

Voltage range : 0~50 kV
Wavelength: 520 nm,
Max Power: 20 mW

Guangzhou Oeabt Opti-

Laser controller Laser-DRV-3C

Voltage: DC 12 V

cal Technology

CCD a2A2590-60pmBAS Basler

Lens C125-0618-5M-P Basler

Coaxial needle 19G/15G

Huizhi electrospinning

Target size: 1/2.8",Resolution: 2 592X 1 944

Focal length: 6. 0 mm, F-stop settings: F1. 8-
F22,Resolution: 5 megapixels

19 G/15G
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Fig.2 Electrospinning jet without light assisted
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Fig. 3 Electrospinning jet with light assisted
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Fig.4 Electrospinning jet with different laser powers
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Fig.5 Flow chart for jet length calculation
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Fig. 6 Grayscale histogram and binarization of jet image
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Tab.2 Calculation results of jet length for w (PEOQ)=8% electrospinning

Visualization length/mm

Increase ratio of length

Voltage/kV Length variation/mm o
With light assisted Without light assisted variation/ %9
8 6. 14 2.95 3.19 108. 14
9 10. 82 5.83 4.99 85.59
10 10. 58 5.08 5.50 108. 27
11 8.91 4.49 4.42 98. 44
12 6.03 1.62 4.41 272.22
%3 w(PEO)=10% B4 SR KENITHER
Tab.3 Calculation results of jet length for @ (PEO)=10% electrospinning
Voltage/kV Visualization length/mrm Length variation/mm Inerease 'rallio of length
With light assisted Without light assisted variation/
8.5 5.38 3.17 2.21 69.72
10.5 12.06 7.15 4.91 68. 67
12.5 11.38 5.53 5.85 105. 79
14.5 7.95 4.33 3.62 83.60
16.5 2.63 2.52 0.11 4.37
%4 o(PEO)=12% BHHHKENTHER
Tab.4 Calculation results of jet length for @ (PEO)=12% electrospinning
Voltage/kV Visualization length/mm Length variation/mm Inerease .rat.io of length
With light assisted Without light assisted variation/ %%
9 4.57 3.89 0.68 17.48
11 13.41 9.12 4.29 47.04
13 12.97 7.04 5.93 84.23
15 12. 83 4.72 8.11 171.82
17 7.98 4.11 3.87 94.16
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Fig. 7 Visualization length variation of electrospinning jet
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Fig. 8 Length calculation for stable jet
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Fig.9 Length calculation for small jet
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