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Abstract Formation of f-Amyloid (AB) plaques is one of the most significant pathological features of Alzheimer’s
disease (AD). Detection and degradation of AB plaques are crucial in AD treatment. When AB monomers aggregate
to form plaques, they produce strong autofluorescence. In this study, we investigate label-free imaging of AR
plaques by using the nonlinear optical imaging method and study their degradation via photodynamic effect of the
photosensitizer. Moreover, we study the relationship between photosensitizers with different concentrations and
degradation effect of AB plaques. Corresponding liposomes are prepared and they are applied to the degradation of
AB plaques. The potential applications of label-free optical imaging and photodynamic therapy in AD research are
discussed, and a new way for optimizing AD diagnosis and treatment is provided.
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Fig. 1 Diagram of BPD structure of liposome
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Fig. 2 Different aggregation states of AB solution. (a) A fibers; (b) AR spherulites; (c¢) AB plaques
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Fig. 3 Absorption and fluorescence emission spectra of BPD solution with different mass concentrations. (a) BPD

ultraviolet absorption spectra; (b) standard curve of BPD absorbance varying with mass concentration; (c) BPD

fluorescence emission spectra; (d) standard curve of BPD fluorescence intensity varying with mass concentration
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Fig. 4 Degradation mechanism of AR aggregates by BPD and its liposomes
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Fig. 5 Degradation results of AB plaques with only irradiation. (a)(e) Bright field images; (b) () confocal images;

(¢)(g) second harmonic generation images; (d)(h) two photon excited fluorescence images
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Fig. 6 Degradation results of A plaques after irradiation when the concentration of BPD is 1 pmol/L. (a)(e) Bright field

images; (b)(f) confocal images; (c)(g) second harmonic generation images; (d)(h) two photon excited fluorescence images
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Fig. 7 Degradation results of AP plaques after irradiation when the concentration of BPD is 10 pmol/L.
(a)(e) (i) (m) Bright field images; (b) (f) (j) (n) confocal images; (c) (g) (k) (o) second harmonic generation

images; (d)(h)(1)(p) two photon excited fluorescence images
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Fig. 9 Degradation results of Af plaques after irradiation when the concentration of BPD is 100 pmol/L. (a)(e) Bright

field images; (b)(f) confocal images; (c)(g) second harmonic generation images; (d)(h) two photon excited fluorescence images
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Fig. 12 Degradation results of A plaques after irradiation with BPD liposome. (a)(e) Bright field images;

(b) (f) confocal images; (c¢)(g) second harmonic generation images; (d)(h) two photon excited fluorescence images
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