
 1

Supporting information 

 

Gold Nanorod-Photosensitizer Complex for Near-Infrared 

Fluorescence Imaging and Photodynamic/Photothermal 

Therapy In Vivo 

 

Boseung Jang,† Jin-Young Park,† Ching-Hsuan Tung,‡ In-Hoo Kim,† and Yongdoo Choi†,* 

 

†Molecular Imaging & Therapy Branch, National Cancer Center, 111 Jungbalsan-ro, Ilsandong-gu, Goyang, 

Gyeonggi-do 410-769, South Korea, and ‡Department of Radiology, The Methodist Hospital Research 

Institute, Weill Medical College of Cornell University, 6565 Fannin Street, #B5-022, Houston Texas 77030, 

United States  

 

*Corresponding author: Yongdoo Choi, PhD 

Tel.: +82-31-920-2512 

Fax: +82-31-920-2529 

E-mail: ydchoi@ncc.re.kr 

 

mailto:ydchoi@ncc.re.kr


 
 

Figure S1. (a) Chemical structures of mPEG-SH, RRLAC, and AlPcS4. (b) Normalized 

UV/vis absorption spectra of the diluted CTAB-coated GNRs (red line) and RRLAC–GNR 

aggregates (black line). When RRLAC was conjugated on the GNR surface before 

PEGylation, most GNRs precipitated in the tube due to the formation of large aggregates. 

Also the UV/vis absorption spectrum of the supernatant was red-shifted, which is a typical 

sign of GNR aggregation.1,2 The apparent color of the GNR solution also changed from 

brown to blue as a result of GNR aggregation. 
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Figure S2. AlPcS4 release from the GNR–AlPcS4 complex. D-TubeTM (Dialyzer Maxi, 

MWCO; 12–14 kDa; Novagen) was filled with GNR–AlPcS4 complex solution (1 mL, 2.13 

μM AlPcS4 eq.), immersed in 200 mL PBS (6.7 mM, pH 7.4, NaCl 154 mM) and gently 

shaken at 37°C to release AlPcS4 from the GNR–AlPcS4 complex out of the D-tube. The 

PBS outside the D-tube was exchanged with fresh solution every 30 min to maintain sink 

conditions, and the fluorescence (Ex. 660 nm, Em. 690 nm) of the collected solution was 

measured with each exchange. The released amount of AlPcS4 from the GNR–AlPcS4 

complex was calculated by comparison with a fluorescence calibration curve of an AlPcS4 

standard aqueous solution. The experiment was performed in triplicate. 
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Figure S3. Dispersion stability of the CTAB-coated GNR (left column) and the GNR–AlPcS4 

complex (right column). CTAB-coated GNR and GNR–AlPcS4 complex (final conc. = 2 nM 

GNR eq.) were added to deionized water, PBS, and RPMI 1640 (without phenol red) 

containing 10% fetal bovine serum (FBS). The solutions were maintained at 25°C and 
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observed for 168 h. Photographs and absorption spectra of the solutions were taken after 

10 min, 4 h, 24 h, and 168 h of incubation at 25°C. 

 

 

 

Figure S4. Representative NIR fluorescence images (Cy5.5 channel) obtained before and 

immediately after PTT (3.82 Wcm-2, 229 Jcm-2). Upon PTT, the average fluorescence 

intensities at tumor sites increased (a) 1.50-fold in the GNR–AlPcS4 complex-treated mice 

and (b) 1.07-fold in the free AlPcS4-treated mice. 
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Figure S5. Photographs of the experimental mice on day 8.  
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Table S1. Tumor volume (mean [SD]) measured each day. P values in the parentheses 

show the significant difference in tumor volume from control (group 1) after each day. 

Day 
Group 1 

(PBS + PDT) 

Group 2 
(Free AlPcS4 + 

PDT) 

Group 3 
(GNR-AlPcS4 

complex + PDT) 

Group 4 
(GNR-AlPcS4 

complex + PTT) 

Group 5 
(GNR-AlPcS4 

complex + PDT + 

PTT) 

3 138.0±38.9 105.3±18.6 
(P = 0.067) 

35.0±8.8 
(P < 0.001) 

87.6±26.4 
(P = 0.031) 

0.0±0.0 
(P < 0.001) 

4 188.7±62.0 126.5±34.4 
(P = 0.039) 

57.0±10.3 
(P < 0.001) 

103.2±33.4 
(P = 0.019) 

0.0±0.0 
(P < 0.001) 

5 277.1±74.8 183.0±42.8 
(P = 0.014) 

68.0±7.8 
(P < 0.001) 

143.6±56.4 
(P = 0.007) 

0.0±0.0 
(P < 0.001) 

6 355.5±67.3 212.2±33.2 
(P < 0.001) 

95.7±25.4 
(P < 0.001) 

227.6±51.3 
(P = 0.005) 

11.5±15.8 
(P < 0.001) 

7 506.7±83.3 314.4±82.4 
(P < 0.001) 

130.6±26.5 
(P < 0.001) 

389.5±71.0 
(P = 0.029) 

23.8±27.3 
(P < 0.001) 

8 723.0±129.0 391.0±95.3 
(P < 0.001) 

149.0±30.5 
(P < 0.001) 

538.7±103.2 
(P = 0.025) 

31.7±35.1 
(P < 0.001) 
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