Supplementary Information (SI) for Nanoscale Advances.
This journal is © The Royal Society of Chemistry 2025

Supplemental Information

Quantification of cellular uptake of gold nanoparticles via scattering

intensity changes in flow cytometry

Hye Ji Shin'2, Minjeong Kwak?, Ik-Hwan Kwon?, Sook-Heun Kim#, and Ji Youn Lee'-**

Biometrology Group, Division of Biomedical Metrology, Korea Research Institute of Standards and

Science, 267 Gajeong-ro, Yuseong-gu, Daejeon 34113, Republic of Korea

2Graduate School of Analytical Science and Technology, Chungnam National University, 99 Daehak-

ro, Yuseong-gu, Daejeon 34134, Republic of Korea

*Nanobio Measurement Group, Division of Biomedical Metrology, Korea Research Institute of

Standards and Science, 267 Gajeong-ro, Yuseong-gu, Daejeon 34113, Republic of Korea

“Inorganic Analysis Group, Division of Chemical and Materials Metrology, Korea Research Institute

of Standards and Science, 267 Gajeong-ro, Yuseong-gu, Daejeon 34113, Republic of Korea

*Corresponding author (JYL)
Phone: +82-42-868-5363

E-mail: jylee@kriss.re.kr

Keywords: Nanoparticle uptake, gold nanoparticle (AuNP), scattering intensity, side scatter, flow
cytometry, cellular uptake



(B)

6.E+04

4.E+04

2.E+04

Increase in SSC-H intensity

0.E+00

0 5 10 15 20 25 30 35

AuUNP concentration (ug/mL)

Figure S1. (A) Microscopic images of A549 cells treated with varying concentrations of
AuNPs (1, 5, 10, 15, and 30 ug/mL) compared to the untreated control group, showing no
noticeable morphological changes upon treatment. (B) Quantification of the increase in SSC
intensity as a function of AuNP concentration, demonstrating a dose-dependent effect. Error

bars represent the standard deviation from the mean (n = 3).
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Figure S2. Visualization of AuNP uptake in A549 cells. (A) Bright-field images showing the
absence and presence of regions appearing bluish purple, indicating AuNP accumulation in the
AuNP-treated cells. Scale bar = 50 pm. (B) Dark-field images of AuNP-treated A549 cells.
The bright regions correspond to organelle-rich areas where AuNPs are localized, suggesting

their accumulation near the perinuclear region. Scale bar = 20 um.
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Figure S3. Comparison of the size difference between A549 cells and AuNPs. The left image
shows A549 cells on the microscale (scale bar = 50 um), while the right image displays AuNPs

on the nanoscale (scale bar = 200 nm).
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Figure S4. Comparison of results across different acquisition settings. (A) SSC histograms of
10 pg/mL AuNP-treated cells at different PMT voltages (320-340 V), illustrating the effect
of PMT voltage on SSC intensity. (B) Comparison of MEAuNP values relative to those
measured at 330 V for AuNP concentrations of 5 and 10 ug/mL. The consistent MEAuNP
values across different acquisition settings demonstrate that the proposed method, calibrated
using the SSC intensity of single AuNPs, yields comparable results regardless of changes in

PMT voltage. Error bars represent the standard deviation (n = 4).



