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Abstract

Biomedical imaging technology is a crucial tool for revealing tissue physiological functions and diag-
nosing diseases. However, its application is often limited by light scattering caused by structures such
as collagen and cells within biological tissues (e.g., skin, muscle), which has become a fundamental bot-
tleneck restricting imaging depth and resolution. Tissue optical clearing technology, by using chem-
ical reagents to modulate tissue refractive index and disrupt scattering structures, can significantly re-
duce light scattering, thereby providing a potential approach for deep tissue imaging. This paper de-
signs experiments to systematically compare the optical clearing effects of three reagents—glycerol,
fructose, and tartrazine—on ex vivo chicken breast tissue. The USAF 1951 resolution target was used
to quantitatively calculate the imaging resolution of chicken breast samples after immersion in glyc-
erol, fructose, and tartrazine solutions for 20 minutes. Laser Speckle Imaging (LSCI), as a non-invasive
blood flow imaging technique, enables precise quantification of blood flow velocity and distribution
by analyzing the dynamic changes of speckles. However, its imaging quality highly depends on tissue
transparency—static speckles generated by turbid tissues can mask dynamic blood flow signals, lead-
ing to reduced resolution. Therefore, based on this, high-resolution laser speckle imaging technology
can be combined to quantitatively evaluate the effects of in vivo skin optical clearing by calculating blood
perfusion and the contrast-to-noise ratio.
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(AN W1 72 B AS [ 2 R VR FE 38 BT RS 70 a8 B IP), Tn4f7 3f 28 (Refractive Index, RDFDGIRILE, KZHL
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Figure 1. Chemical structures of glycerol (a), fructose (b), and tartrazine (c)
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Figure 2. Schematic diagram of the LSCI experimental system
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Figure 3. Results of the optical clearing experiment on chicken breast tissue
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Figure 4. White-light and temporal-contrast images of the in vivo mouse head after scalp removal
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Figure 6. Blood flow perfusion of the ROI
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Figure 7. Monte Carlo simulation
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