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Figure 1. Stylized Jablonski diagram depicting the origin of signals in fluorescence, photoacoustic, and phosphorescence imaging. Absorption,
intersystem crossing (ISC), and emission events are indicated by solid lines, whereas nonradiative processes are depicted by dashed lines.

MIER B, ERECEAMEIERT L= EPAES. AXREEREGES=EHERS, IMBEASTUETEFNZARNEENRE
REEFES. ALTEFBROBAT, AREKENANEARLEE, NIRSE[HBEE. BENREASSBHAESEBK, 77~
SEARL. BEKRPBEIE, o U=ERHORFH)ENR, XEENRUAFRAEAENRTER. —ABFRRERSRER
MBI EFRIRRABERES, FEEESHEENRE=42B%K



» Introduction

TRAE Y PARREF D RFEIE L SPNIR-1 (620-950 nm)EENIR-11 (1000-
1700 NnM)PNEYMEONEFTHENRKEND XHERELTUET
ALRJLEX, ARTUFERBEEIMNCEETRESR/NME.
lﬂﬁ’l‘ BEFEHEARENREFEFENERCRABIAAZPARSK
HREERE, BATNREKESHMLLETERFTEMR.

~ 107
—'E NIR-I NIR-II
-
2 102
-2
’-‘g 10() \ /\/
- [\
8
& 102 f/
9 o
O
<
]0'4 T T T T
600 800 1000 1200 1400
Wavelength (nm)

Figure 2. Absorption coefhicient of biological chromophores OXy-
hemoglobin (red), deoxyhemoglobin (blue), lipids (yellow) " and
water (black).'* Data from http://omlc.ogi.edu/spectra/.
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Figure 3. Representative structures for common NIR PA dye
platforms: (A) cyanine, (B) semicyanine, (C) squaraine, (D)
porphyrin/porphyrinoid, and (E) aza-BODIPY.
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Figure 4. Schematic representations of methods for the development of activatable PA probes.
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Reaction-based PA probe:

#ZECu () &&

TREZBUKRE "
Q T ‘
R \ '“\ l
Z Control + Cu(ll) Control + Cu(ll)
R = Koy 050 Photoacoustic images of 10 uM APC-2 (PBS + 0.1%
CrEL, pH 7.4) in FEP tubing overlaid with a 1 cm
l thick phantom treated with 0 and 10 equiv of Cu(ll)

By N
Small 767/697 PA ratio Large 767/697 PA ratio iEI g§7klﬁ' 'I‘i

e "
P e =} (==} = [
= = = (=1 =] =
/| i 1 i 1 i

Mormallized Ratlometric PA Turn-or

04
o=

) I S R
S FFTFSE

,\5& & >

J. Am. Chem. Soc. 2015, 137, 15628-15631.
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Photophysical characterization of HyP-1 and red-HyP-1. a Normalized absorbance (dashed) and emission (solid) spectra of HyP-1 (blue) and
red-HyP-1 (red). b PA spectra of HyP-1 and red-HyP-1. PA images of HyP-1 and red-HyP-1 solutions (10 uM in 0.1 M potassium phosphate
buffer (pH 7.4) with 50% EtOH co-solvent) in tissue-mimicking phantoms were obtained, and the mean PA signal corresponding to each
compound was plotted as a function of wavelength. Results are presented as mean + SD (n=3). ¢ PA signal corresponding to various

concentrations of red-HyP-1. d PA image (770 nm) of HyP-1 and red-HyP-1 solutions (10 uM in 0.1 M potassium phosphate buffer with 50%
EtOH co-solvent) in tissue-mimicking phantom. Dashed lines indicate positioning of FEP tubes
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Reaction-based PA probe:
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gure 1. Structures, triggers, and sensing mechanisms for the panel of
APNO (red) and tAPNO (blue).

J. Am. Chem. Soc. 2018, 140, 1011-1018.
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Figure 3. (a) Schematic illustrating that NIR-II light can penetrate
deeper into tissue compared to NIR-I light. (b) Representative PA
images of APNO-780 and APNO-1080 (10 M) treated with NO and
overlaid with a 3 cm thick tissue imaging phantom. (c¢) Quantified
data from (b). Error bars = SD (n = 3) Statistical analysis was
performed using a two-tailed Student’s ¢ test (a = 0.05). ¥*¥*: p <
0.0001.
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