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Figure S1. Schematics of an acoustic-resolution photoacoustic microscopy for (a) a reflection 

mode and (b) a transmission mode. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 3 

Figure S2. Schematic of clinical PA/US imaging system.US, ultrasound; TR, transducer; PC, 

personal computer; FB, fiber. 
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Figure S3. In vitro PA imaging of NiPNP in biological tissues. Photographs of (A) a tube filled 

with NiPNP and (B) a stack of chicken tissue on top of it. PA, photoacoustic; NiPNP, Ni(II) 

complex-containing polymeric nanoparticles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 5 

Figure S4. The EDS data of NiPNP. The inset table shows the weight and atomic composition of 

elemental C, S, O, and Ni in NiPNP. 

 

 

 

 

Figure S5. FT-IR spectra of PLGA (sky blue), BDN (olive), and NiPNP (black). The olive 

asterisks in the black spectrum at 1597 and 1351 cm–1 reveals the inclusion of BDN in PLGA in 

NiPNP. 
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Figure S6. (A) The absorption maximum peak of NiPNP which was observed at 1064 nm linearly 

increased in proportion to the concentration of material. (B) Photographs of solutions of NiPNP in 

DI water at different concentrations from 0.1 to 2.2 mg/mL. 

 

 

 

 

 

 

Figure S7. Stability of NiPNP in water (2.2 mg/mL). The absorption spectrum (A) and particle 

size distribution (B) of the sample did not change for 3 months at room temperature. (C) 

Photograph of NiPNP in water (2.2 mg/mL) after the 3-month storage at room temperature. 
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Figure S8. Zeta potential of NiPNP measured by a zeta potential meter. 
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Figure S9. In vitro live/dead assay with NiPNP. (Scale bar = 100 µm) 
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Figure S10. In vivo toxicity test of NiPNP with histological analysis. (Scale bar = 100 µm) 
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Figure S11. In vivo toxicity study of NiPNP with blood biochemistry assay.  
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Figure S12. ICP-MS result of Ni in mice organs after 24 h of NiPNP and PBS injection. 
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Figure S13. (A) Before normalization and (B) after normalization of PA spectra of the NiPNP 

measured at different concentrations from 0 to 34.66 mg/mL. The maximum absorption peak 

appears at 1064 nm. PA, photoacoustic; NiPNP, Ni(II) complex-containing polymeric 

nanoparticles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 13 

Figure S14. Photoacoustic characteristics of NiPNP. (A) The stability of the PA responses of 

NiPNP depending on the number of irradiated laser pulses onto the NiPNP. TEM images of NiPNP 

(B) before laser irradiation and (C) after laser irradiation of 3000 shots. PA, photoacoustic; NiPNP, 

Ni(II) complex-containing polymeric nanoparticles; TEM, transmission electron microscopy. 

Scale bar = 100 nm. 
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Figure S15. Photograph (A) and PA MAP image (B) of the excised LNs after injection NiPNP 

(red dashed boxes) and the normal LNs (blue dashed boxes) (n = 3). (C) PA amplitude 

enhancement of excised SLNs. Error bar denotes the standard error of three experiments. PA, 

photoacoustic; MAP, maximum amplitude projection; NiPNP, Ni(II) complex-containing 

polymeric nanoparticles; LN, lymph node; SLN, sentinel lymph node. 
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Figure S16. In vivo PA imaging of the rat SLN using a 800 nm laser excitation. (A) Before, (B) 

after without chicken tissue and (C) after with chicken tissue injection of NiPNP PA MAP images. 

(D) PA enhancement comparison before injection of NiPNP, after injection of NiPNP without 

chicken tissue and after injection of NiPNP with stacking the chicken tissue. PA, photoacoustic; 

US, ultrasound; NiPNP, Ni(II) complex-containing polymeric nanoparticles; MAP, maximum 

amplitude projection; SLN, sentinel lymph node; H, head; T, tail; CT, chicken tissue. 
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Figure S17. In vivo PA imaging of the NiPNP injected rat bladder using a 1064 nm laser excitation. 

(A) Overlaid PA/US image of bladder in the rat with stacking the chicken tissues.  (B) PA 

enhancement comparison before injection of NiPNP and after injection of NiPNP with stacking 

the chicken tissues. PA, photoacoustic; US, ultrasound; NiPNP, Ni(II) complex-containing 

polymeric nanoparticles; CT, chicken tissue. 
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Table S1. Second near-infrared photoacoustic agents. TR, transducer; PAT, photoacoustic tomography; PACT, photoacoustic 

computed tomography and N/A, not available.  

  


