
1

Supporting Information

Nano-bio interaction between human 

immunoglobulin G and nontoxic, near-infrared 

emitting water-borne silicon quantum dot micelles

Shanmugavel Chinnathambi1,2 *, Naoto Shirahata3,4, 5, *, Mahima Kumar1,                           

Subramani Karthikeyan6, Katsuhiko Abe1, Vaijayanthi Thangavel1 and Ganesh N. Pandian1*

1Institute for Integrated Cell-Material Sciences (WPI-iCeMS), Institute for Advanced Study, Kyoto University, Kyoto           

606-8501, Japan

2International Center for Young Scientists, National Institute for Materials Science (NIMS), 1-2-1 Sengen, Tsukuba, 

Ibaraki 305-0047, Japan

3Graduate School of Chemical Sciences and Engineering, Hokkaido University, Sapporo 060-0814, Japan

4International Center for Materials Nanoarchitectonics (WPI-MANA), NIMS, Namiki, Tsukuba 305-0044, Japan

5Department of Physics, Chuo University, 1-13-27 Kasuga, Bunkyo, Tokyo 112-8551, Japan

6Centre for Healthcare Advancement, Innovation and Research, Vellore Institute of Technology, Chennai, 600 127, India

C.A. E-mail: CHINNATHAMBI.Shanmugavel.8s@kyoto-u.ac.jp: SHIRAHATA.Naoto@ nims.go.jp; 

NAMASIVAYAM.ganeshpandian.5z@kyoto-u.ac.jp

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

mailto:NAMASIVAYAM.ganeshpandian.5z@kyoto-u.ac.jp


2

Figure S1. a). It is shown that SiQD-De/F127 nanoparticles can be prepared in three different ways. 

For each step, three sets of photos are shot using room lighting and UV light. Eight mL of Milli-Q 

water and 24 microliters of SiQD-De toluene were added to the glass bottle. Arrows on a left-pair 

image represent the amounts of toluene and water. b).  An image of a SiQD-De/F127 nanoparticle 

TEM image. A Pluronic F127 molecule surrounds the constructed SiQDs-De cores, which range in 

diameter from 30 to 80 nm and are contrasted in the image.
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The left-pair image was captured following toluene evaporation in the fume hood. A layer of SiQD-

De (a yellow-colored band) has been left on top of the water, as is evident in the image on the left. 

SiQD-De is still present in small amounts inside the bottle's wall. The yellow-colored band in the 

right image of the pair's red-fluorescence confirms that it is made up of SiQD-De. 

The middle-pair was obtained by shaking the glass bottle shown in the left-pair. The left image 

shows that the Si-De/F127 water solution is a milky color. The SiQD-De/F127 is well dispersed in 

the milky-colored solution, as seen in the right image.

The middle pair was diluted with Milli-Q water to produce the right pair. The left image shows a 

clear, colorless water solution. The successful encapsulation of SiQD-De with the Pluronic F127 

molecule can be seen in the right image, which demonstrates that SiQD-De/F127 nanoparticles are 

highly dispersed in water.

Figure S2. UV-visible absorption spectra, PL excitation (PLE) spectra, and PL spectra of two        

SiQD-De/F127 samples with different QD sizes.
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Figure S3. UV-visible absorption spectra, PL excitation (PLE) spectra, and PL spectra of two SiQD-

De/F127 samples with different QD sizes. The diameters estimated from Scherrer broadening 

analysis are 4.8 nm, 4.0 nm. Both PLE spectra centered at 331, 352 nm, and their corresponding PL 

spectra centered at 886 and 800 nm spectrum are demonstrated for four SiQDs/F127 samples.
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Table S1. The induced fit docking simulation produced 10 distinct binding poses. The gliding energy 

and docking score were used to determine the best positions.
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