Supplementary information
Phosphotungstate acid doped polyanilines Nanorods for in situ NIR-II Photothermal therapy of Orthotopic Hepatocellular Carcinoma in rabbit
Materials and Methods

Materials

All reagents and solvents were commercially available and utilized directly without further purification unless specified.  Calcein AM/PI Detection Kit and Hematoxylin and Eosin Staining Kit were provided by NanJingKeyGen Biotech Co., Ltd. (China). Cell Counting Kit-8 was ordered from Dojindo Laboratories (Kumamoto, Japan).  The Rabbit anti-CD-3(ab16669), anti-CD8(ab41323) antibodies were purchased from Abcam Co. Ltd. (China).  The Rabbit INF-γ ELISA Kit(ab273238), Rabbit TNF-α ELISA Kit (ab242978), and RabbitIL-2 ELISA Kit(ab273239) were purchased from Abcam Co. Ltd (China).

Instruments

UV absorption spectra were performed with Thermofisher Evolution 300 spectropolarimeter.  Infrared spectroscopy (IR) was recorded on a Shimadzu FTIR-8100 spectrophotometer.  Particle size was detected by Zetasizer Nano ZS (Malvern Panalytical, UK). Transmission electron microscopy (TEM) was obtained from PHILIPS TECNAI 10.  Infrared thermography was captured by TiS40 infrared camera (Fluke, USA).

Calculation of Photothermal Conversion Efficiency

The photothermal conversion efficiency for HPW@PANI Nanorods was calculated by measuring the temperature change of HPW@PANI Nanorods aqueous dispersion as a function of time under the continuous irradiation of 1064 nm laser (1.0 W/cm2) for 840 s (t) till the temperature of the solution reached a steady-state case. The photothermal conversion efficiency (η) was calculated by Equation. (1), 

η = [hA(Tmax- Tsurr) - QDis]/[I(1 - 10-Aλ)]                                (1)

where h is the heat transfer coefficient, A the area of the container, Tmax the maximum steady-state temperature (65.6 °C), TSurr the ambient temperature of the environment (26.5°C), QDis represents the heat dissipation from the light absorbed by the solvent and the sample cell, I is the incident laser power (1.0W/cm2), and Aλ is the absorbance of the sample at 1064 nm (0.800375). The value of hA was calculated by Equation. (2), 

hA = mDcD/τs   (2)

where τs is the time constant for the heat transfer in the system, which was accessed based on the measurements (τs = 294.8 s); and mD and cD is the mass (1 g) and heat capacity (4.2 J/g) of the DI water used to disperse HPW@PANI Nanorods, respectively. The photothermal conversion efficiency of HPW@PANI Nanorods was calculated to be 54.76%.

Cell Culture

HPW@PANI Nanorods were diluted with the culture medium to prepare a working solution for cellular experiments.  HepG2 cells were cultured in a 1640 culture medium with 10% fetal bovine serum and 1% penicillin-streptomycin in 5% CO2 incubator at 37 °C.

In vitro Cytotoxicity Assay

HepG2 cells were seeded into 96-well plates at a density of 1×104 cells/well and maintained in 1640 supplemented with 10% FBS and 1% penicillin-streptomycin 37 °C in a humidified atmosphere containing 5 % CO2. After overnight incubation, the cell culture medium was replaced with 100 μL of fresh culture medium different concentrations of HPW@PANI Nanorods and incubated for another 24 h.  The viability of cells was measured by the CCK-8 assay.  The absorbance at 450 nm was recorded on a microplate reader (BioTek Synergy HT, USA).  All experiments were conducted in triplicate and presented as mean ± SD compared to the OD values of untreated cells. 

In vitro Photothermal Ablation

HepG2 cells (1×104 cells/well) were seeded on 96-well plates and incubated overnight at 37 °C containers. The cells were incubated with HPW@PANI Nanorods for 4 h at 37 °C and then irradiated with the 1064 nm laser (0.7 W/cm2) for 5 min.  After irradiation, the treated cells were incubated for another 3 h and rinsed with PBS for further cytotoxicity assay.  The standard CCK-8 assay was employed to determine the relative viabilities of treated cells. To further confirm the photothermal effect, after various treatments, HepG2 cells were incubated with a mixture of calcein-AM (calcein acetoxymethyl ester) and PI (propidium iodide) for further live/dead cell double staining. After rinsed with PBS, the cell samples were observed with fluorescence microscopy (FV1200-IX83, Olympus, Japan) and FACS Fortessa flow cytometer using a 488 nm laser for Annexin V-FITC and 561 nm laser for PI excitation.
Animal 

All animal procedures were performed in accordance with the Guidelines for Care and Use of Laboratory Animals of Southern Medical University and approved by the Animal Ethics Committee of Southern Medical University.  The present study was approved by the Animal Use and Care Committee of Nanfang Hospital, Southern Medical University (No:00239996). Twelve New Zealand white rabbits (weighing 2.5~3 kg), aged from 2 to 3 months, were provided and raised by the Experimental Animal Center, Nanfang Hospital (China).

Statistical analysis
All data were presented as mean ± standard deviation (SD). For all experiments, at least three parallel groups were tested. The statistical significance was assessed by analysis of variance (ANOVA), *(p < 0.05 and**(p < 0.01)).
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Figure S1 The zetapotential of HPW@PANI Nanorods.
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Figure S2The DLS and zeta potential of HPW@PANI Nanorods stored in PBS for 22 days.

[image: image3.jpg]100ug/ml

50ug/ml

25ua/ml

12.5ug/ml

6.25ug/ml

0 ug/ml





Figure S3 Thermal images of HPW@PANI Nanorods solutions under 1064 nm laser irradiation.
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Figure S4 The UV spectrum of HPW@PANI after 1064 nm irradation for 20 mins.
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Figure S5 (A) The sign (rapid wash-in and wash-out) of tumor by contrast-enhanced ultrasonography. (B) and (C) CT images of thetumor in situ before NIR-II PTT (transverse and sagittal section), (D)Radiographic image of the tumor in situ and the intrahepatic metastasis
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Figure S6 The ALT and AST of rabbit bearing VX2 tumor in liver after in situ NIR-II PTT treatment
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Figure S7 The ultrasonic imaging of primary tumor after 1064 nm irradiation
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Figure S8 The ultrasonic imaging of distant tumor after 1064 nm irradiation
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Figure S9 (A)The photo of distant tumors dissected from rabbit livers after different treatments.  (B) The weight of distant tumors dissected from rabbit livers after different treatments. 
[image: image10.jpg]3.5

3.01

Body Weight (g)
N
o

2.0

1.5

—s— HPW@PANI +1064nm
—e— PBS+1064nm

—

-10

-5 0 5 10
Time (day)

15





Figure S10 The body weight of rabbit after in situ NIR-II PTT.
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Figure S11 The H&E staning of main organ of rabbit after administration of HPW@PANI Nanorods.
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Figure S12 The Blood pattern of rabbit after administration of HPW@PANI Nanorods or PBS.
