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Multi-photon skin tissue imaging technology and its applications
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Abstract : Multi-photon imaging is a new technique for optical imaging with inherent optical sectioning abilities
and a high signal-to-noise ratio. Multi-photon microscopy has applications in dermatological imaging for its
non-invasive and in situ imaging capability. As such, it has been applied commercially. In this paper, we first
introduce the core technologies of multiphoton microscopy including two-photon auto-fluorescence imaging,
second-harmonic generation( SHG) , fluorescence life time imaging ( FLIM) and coherent anti-Stokes Raman
scattering( CARS). We then introduce its application on skin imaging analysis. Finally, we analyze the ad-
vantages and the possible future development of this technology.
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Fig. 2

In vivo healthy human skin imaging with excitation wavelength of 760 nm: (a) Stratum corneum, O pum depth: auto-

fluorescence signal of keratin; (b) Stratum granulosum, 20 pm depth: auto-fluorescence signal of keratohyalin gran-

ules, NADPH, and keratin in keratinocytes; (¢) Stratum spinosum, 30 wm depth: increased cellular density of ke-

ratinocytes; 800 nm excitation wavelength: (d)Dermis, 85 wm depth: auto-fluorescence signal of collagen and e-

lastin/ "
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Fig.3 Jablonski image of (a)two-photon excitation fluorescence(2PEF) and (b) second harmonic generation( SHG) (12]
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Fig.4 SHG signal of collagen fibers ( blue) and au-

tofluorescence signal of elastic fibers( green) in

the dermis( Scale bar;:20 wm) (4]
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Fig.5 Contrast of auto-fluorescence intensity maps and lifetime color maps ; Asian volunteer’s ( a) stratum granulosum; (b)

stratum basal; African volunteer’s (¢)stratum granulosum; (d)stratum basal""®’
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Fig.6 Jablonski image of coherent anti-Stokes Raman scattering( CARS) ; (a) Raman Scattering; (b) Stimulated Raman

Scattering; (¢) Coherent Anti-Stokes Raman Scattering
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Fig.7 In vivo skin imaging of healthy people: (a) CARS imaging signal; (b) two-photon excitation fluorescence/SHG ima-

ging signal; (c)signal overlay of CARS- two-photon excitation fluorescence/SHG imaging'”’
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