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Figure S1: A) Ground state absorption of PHF as a function of concentration at 785 nm. PHF has linear 

absorption in tested concentrations. PHF’s extinction coefficient at 785 nm is 0.071 mL/(mg cm). B) 

Photothermal conversion efficiency as a function of PHF concentration. The photothermal efficiency 

increases linearly at low concentrations and plateaus at higher concentrations. All experiments were 

conducted in triplicate (n=3) and error bars represent standard deviations. 
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Figure S2: Effect of light absorption (ΔI) on A) photothermal efficiency (η), B) temperature rise (ΔT) 

and C) maximum temperature.  At similar light absorptions, PHF has significantly (p>0.01) higher 

photothermal efficiency than gold nanoshells (AuNS). All experiments were conducted in triplicate 

(n=3) and error bars represent standard deviations. * indicates significance at α=0.01. 
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Table S1 
 

Photothermal 

Agent 

Laser 

Wavelength 

Cuvette 

material  
t (sec) 

I0 

(W/cm2) 

Conc of 

NPs 

Converted 

Conc. 

(mg/mL) 

η 

Calculation 

Method 

η (%) References 

PHF 783 nm PMMA 1800 (plateau) 0.5 10 mg/mL 10 optimization 69 This work 

AuNS 784 nm PMMA 1800 (plateau) 0.5 31.2 µg/mL 0.0312 optimization 39 This work 

AuNS 815 nm PMMA 2400 (plateau) 1.50  3 pM 0.0312 time constant 30 1 

AuNR (8 nm) 809 nm Quartz  1800 (plateau) 1.72  0.24 nM 0.57 time constant 95 2 

AuNR (20 nm) 809 nm Quartz  1800 (plateau) 1.72  0.24 nM 0.57 time constant 90 2 

AuNR (27 nm) 980nm Quartz 600 (plateau) 0.51  40 µg/mL 0.04 time constant 23.7 3 

AuNR (30 nm) 980 nm Quartz 360 (plateau) 1  50 µg/mL 0.05 time constant 78.8 4 

AuNR (36 nm) 809 nm Quartz 1800 (plateau) 1.72  30 µg/mL 0.03 time constant 95 5 

AuNR (40 nm) 808 nm Quartz 
300 (no 

plateau) 
0.1 

Not 

provided 
 time constant 27-33 6 

AuNR (45 nm) 815 nm PMMA 3600 (plateau) 1.50  100 pM 0.24 time constant 55 1 

AuNR (50 nm) 809 nm Quartz  1800 (plateau) 1.72  0.24 nM 0.57 time constant 50 2 

AuNR (60 nm) 809 nm Quartz 1800 (plateau) 1.72  30 µg/mL 0.03 time constant 89 5 

AuNR (60 nm) 808 nm   
600 (no 

plateau) 
0.6  25 µg/mL 0.025 time constant 39 7 

AuNR (60 nm) 808 nm PP 300 (plateau) 0.2  100 µg/mL 0.1 time constant 36.2 8 

AuNR (70 nm) 809 nm Quartz 1800 (plateau) 1.72  30 µg/mL 0.03 time constant 82 5 

AuNP (5 nm) 532 nm Quartz 1200 (plateau) 0.25  0.2 mM   time constant 80 9 

AuNP (10 nm) 808 nm Quartz 
300 (no 

plateau) 
0.1 

Not 

provided 
 time constant 9 6 
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AuNP (15 nm) 532 nm Quartz 1200 (plateau) 0.25  0.2 mM   time constant 78 9 

AuNP (20 nm) 514 nm Quartz 320 (plateau) 0.17  920 µg/mL 0.92 time constant 8 10 

AuNP (50 nm) 532 nm Quartz 1200 (plateau) 0.25  0.2 mM   time constant 65 9 

AuNP (127 nm) 809 nm Quartz 1800 (plateau) 1.72  33 µg/mL 0.033 time constant 60 5 

AuNP (l54 nm) 809 nm Quartz 1800 (plateau) 1.72  33 µg/mL 0.033 time constant 45 5 

Au Nano Cube (10 

nm) 
808 nm Quartz 

300 (no 

plateau) 
0.1 

Not 

provided 
 time constant 15 6 

AuNR-CuS (60 nm) 808 nm   
600 (no 

plateau) 
0.6  25 µg/mL 0.025 time constant 62 7 

AuNP-Co (50 nm) 790 nm   1800 (plateau) 1.0  0.2 mg/mL 0.2 time constant 99 11 

Au/Mo-ICG (110 nm) 808 nm PP 300 (plateau) 0.2  100 µg/mL 0.1 time constant 68.8 8 

Au-Pt 

Nanoraspberries 
650 nm Quartz 

300 (no 

plateau) 
0.1 

Not 

provided 
 time constant 61 12 

Au-Pt 

Nanoraspberries 
808 nm Quartz 

300 (no 

plateau) 
0.1 

Not 

provided 
 time constant 52 12 

AgI-AgS2 

Nanostructure 
808 nm Quartz 

3000 (no 

plateau) 
0.42  0.01% wt  10 time constant 33.4 13 

NiS2, Mesoporous 808 nm Quartz  
600 (no 

plateau) 
2  20 µg/mL 0.02 time constant 44.6 14 

Liquid Metal NR 808 nm PS  
250 (no 

plateau) 
3.5  800 mg/L 0.8 time constant 25.3 15 

GaNS 808 nm PS  
250 (no 

plateau) 
3.5  800 mg/L 0.8 time constant 25.3 15 

GaNR 808 nm PS  
250 (no 

plateau) 
3.5  800 mg/L 0.8 time constant 32.7 15 

Cu Nanocluster 980 nm Quartz 600 (plateau) 0.51  40 µg/mL 0.04 time constant 25.7 3 

Cu Nanocluster 800 nm Quartz 
300 (no 

plateau) 
2  1 mg/mL 1 time constant 22 16 
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Pt Nanoparticles (2 

nm) 
808 nm Quartz 

300 (no 

plateau) 
0.1   time constant 33 17 

Pt Nanoparticles (80 

nm) 
808 nm Quartz 

300 (no 

plateau) 
0.1   time constant 15 17 

ICG 808 nm PS 
180 (no 

plateau) 
1.1  5 µg/mL 0.005 time constant 3.37 18 

Cyanine Micelles  808 nm   
600 (no 

plateau) 
0.7  5 ug/mL 0.005   47 19 

Organic Drug 635 nm   
300 (no 

plateau) 
0.5  0.5 mM   time constant 37 20 

Carbon Nanospheres 808 nm PS 
600 (no 

plateau) 
1.5  100 µg/mL 0.1 time constant 35.7 21 

 

t = Laser irradiation time; I0 = Incident laser power; η = Photothermal conversion efficiency 
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