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Abstract ; A novel imaging method which can acquire high-contrast image of collagen and elastin , two-channel sequen-

tial detection imaging based on two-photon excited autofluorescence and second harmonic generation of biological tis-

sues, is presented by using a Zeiss LSM 510 META laser scanning microscopy system. And this method is successful-

ly used to obtain high-contrast image of collagen and elastin in the stromal layer of esophageal tissue at 84um and

150m depths. The experimental findings show that the use of two independent channels obviously increases imaging

contrast of collagen and elastin. Both two-photon excited autofluorescence and second harmonic signals of tissue sam-

ples are collected in a backscattering geometry. This makes two-channel sequential detection imaging technique have

a clinic application potential for pathological diagnosis.
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elastic fiber in the stromal layer of esophageal tissue
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multimodal nonlinear optical imaging of collagen and
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(a) and (b) basing on two-channel simultaneous detection imaging technique;

(¢) basing on two-channel sequential detection imaging technique
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Tab.1 system parameters for acquiring multimodal
images of collagen and elastic fiber

Detector | Amplifier | Amplifier | Spectral Range Laser

Gain/V | Gain/V | Offset/V /nm Intensity/ mW
Fig. 1| Ch1:900 | Ch1:2.5 |Chl1:0.10 | Ch1:387 ~419 Chl1:45
(a) |Ch2:900 | Ch2:2.5 |Ch2:0.10 | Ch2:430 ~719 | Ch2:45
Fig. 1| Ch1:820 | Ch1:1.0 |Chl1:0.07 | Ch1:387 ~419| Ch1:28
(b) | Ch2:820 | Ch2:1.0 |Ch2:0.07 | Ch2:430 ~719 | Ch2:28
Fig. 1| Ch1:900 | Ch1:2.5 |Chl1:0.10 | Ch1:387 ~419 Chl1:45
(c) |Ch2:820 | Ch2:1.0 |Ch2:0.07 | Ch2:430 ~719 | Ch2:28
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Fig.2

images and spectrum of collagen and elastic fiber in the

stromal layer at 150um depth

(a) two-channel sequential detection imaging of collagen and elastic fiber;
(b) nonlinear spectral resolved imaging of collagen and elastic fiber;

(¢) the emission spectrum of the stromal layer of esophageal tissue
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