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¢ Publications (IF=8, and/or Nature Index; *corresponding author)

1. Xue Wu, Yupeng Liu, Bingzhe Wang, Lingyun Li, Zhenjian Li,
Qingcheng Wang, Quansheng Cheng, Guichuan Xing, Songnan
Qu*. Rationally assembling different surface functionalized
carbon dots for enhanced near-infrared tumor photothermal
therapy. Acta Physico-Chimica Sinica, 100109 (2025). DOLI:
10.1016/j.actphy.2025.100109. [2024 [F=13.5]

Supporting Information for Acta Phys. -Clhim. Sin. doi: 10.1016/] actphy.2025.100109
Rationally assembling different surface functionalized carbon dots for

enhanced near-infrared tumor photothermal therapy
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** Research Stories

UM research team developed Donor-Acceptor carbon dot assemblies
for high-efficiency NIR photothermal therapy

* The study creates hybrid carbon
dots (S-d/a-CDs) by combining
electron-donating and electron-
withdrawing components. The
enhanced near-infrared
absorption through hydrogen
bonding assemble , enabling

better light-to-heat conversion. Ms.Xue Wu  pr. yupengLiu Prof. Songnan Qu
(= (ZISERE) (st tee)

* S-d/a-CDs  achieve  65.8%

hotothermal efficiency under i pmmmmm—————— "
p y Donor-CDs S-d/a-CDs g . S

740nm light - among the
highest reported. They maintain
stability @ for weeks and
effectively kill tumor cells
(86.6% efficiency) without
harming healthy tissue.

Acceptor-CDs ’
! Excellent PTT

In vivo

* In mice, the particles quickly
re.acl.l tumors and complejcely ; P;I;';;"'R‘a‘b;;r;a;n‘
eliminate them after one light
treatment, with no cancer
regrowth for 90 days. This
metal-free approach shows
strong potential for safe, ._____ e %
effective cancer treatment.
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Xue Wu, Yupeng Liu, Bingzhe Wang, Lingyun Li, Zhenjian Li, Qingcheng Wang, Quansheng Cheng,
Guichuan Xing, Songnan Qu*, Rationally assembling different surface functionalized carbon dots
for enhanced near-infrared tumor photothermal therapy. Acta Physico-Chimica Sinica, 100109
(2025). DOI: 10.1016/j.actphy.2025.100109. [2024 IF=13.5]

This work was financially supported by the Science and Technology Development Fund of Macau SAR
(0139/2022/A3, 0002/2024/TFP, 0007/2021/AKP, 0004/2023/AKP), the University of Macau - Dr.
Stanley Ho Medical Development Foundation “Set Sail for New Horizons, Create the Future” Grant 2025
(SHMDF-0OIRFS/2025/001), and the National Natural Science Foundation of China (62205384).
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¢ IAPME Mini-Symposium

On 24 June, a mini-symposium on solution processable materials and
devices was held at IAPME. Organized by Prof. Handong Sun, the
symposium featured three distinguished scientists from ETH Zirich
(Prof. Maksym V. Kovalenko and Prof. Maryna I. Bodnarchuk) and the
City University of Hong Kong (Prof. Andrey L. Rogach) who deliver
seminars. Meanwhile three professors (Prof. Guichuan Xing, Prof.
Songnan Qu and Prof. Shuangpeng Wang) from IAPME showcased their
recent research findings during the symposium.

SR N 3
UNIVERSIDADEDEM‘:;;;U ) EEFR B R BN R R

INSTITUTO DE FISICA APLICADA E ENGENH; S |
UNIVERST ARIA DE MATERIAIS
SITY OF MACAU Q % INSTITUTE OF APPLIED PHYSICS AND MATERIALS ENGINEERING

(From left) Prof. Songnan Qu (#ffAf#), Prof. Guichuan Xing (Jfi&)[1),
Prof. Pengzhan Sun (f4[Ef&), Prof. Maksym V. Kovalenko, Prof. Andrey L. Rogach,
Prof. Maryna I. Bodnarchuk, Prof. Handong Sun (f4£5),
Prof. Shuangpeng Wang (F#£f[) and Prof. Tianhua Ren ({T-K =)
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Prof. Maksym V. Kovalenko studied chemistry at the Chernivtsi National
University in Ukraine and completed his doctoral studies at the
University of Linz, Austria. He then had postdoctoral training at the
University of Chicago, USA (2008-2011). Currently, he serves as the head
of the Institute of Inorganic Chemistry. He is also an Associate editor of
the Chemistry of Materials and ACS Materials Au. The research activities
of Prof. Kovalenko and his group focus on chemistry, physics and
applications of inorganic solid-state materials and nanostructures.

ETHzurich Single-photon emitters at room-temperature
* CdSe

1 g / = PbSe .
Single photon emission P . — 4 CsPbB, (Ref. [19)) A
L | - s CsPbBr, . a8
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5050 beam sphtter

274 order intensity correlation function
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Auger rate

Ideally,g®(x=0)=0

Practically, g (z = 0) < 0.5 = Composition |
CsPbl, e 00 01
BD=12 nm Time delay (us)
Chenglian Zhu et al, Nano Lett,, 2022, 22, 9, 3751-3760

During the talk, Prof. Kovalenko first introduced the discovery of
colloidal perovskite quantum dots. He then presented the interesting
physical and chemistry properties of the novel materials. He also
demonstrated the fascillating applications of those materials as classical
and quantum light emitters.

https://iapme.um.edu.mo/ 5
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Prof. Maryna I. Bodnarchuk received her PhD degree in natural sciences
from the Johannes Kepler University Linz (Austria) in 2009. She then
worked as a postdoctoral fellow at the University of Chicago. In 2011 she
joined the Laboratory of Inorganic Chemistry of ETH Ziirich as a Marie
Heim-Vogtlin fellow and then as an Ambizione Energy fellow (junior PI)
supported by SNSE In 2016, she was appointed as group leader in the
laboratory of Thin Films and Photovoltaics at Empa. During her talk, Prof.
Bodnarchuk introduced self-assembly and characterization of novel
inorganic nanostructures. These mesostructures exhibit
superfluorescence, characterized by high excitation density, by emission
pulses with ultrafast radiative decay. The presentation futher extended to
the most recent work, wherein nano crystals (NCs) are co-assembled
with molecular entities or plasmonic NCs.

Simple experimental realization for 2D and 3D-superlattices

solvent evaporation } solvent quality electrophoretic deposition stimulus
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ACS Nano 2024, 18, 23, 14791-14840

https://iapme.um.edu.mo/ 6



GOADE pp

& Cap
& %
(2 b (L0
i |
| N » B
] w‘/'/ 5\ r
Y xS S “_,-"‘"

sEOPY RS B R o TR 16 July 2025

INSTITUTO DE FISICA APLICADA E ENGENHARIA DE MATERIAIS
UNIVERSIDADE DE MACAU INSTITUTE OF APPLIED PHYSICS AND MATERIALS ENGINEERING

UNIVERSITY OF MACAU

Prof. Andrey L. Rogach is a Yeung Kin Man Chair Professor in Photonics
Materials at the Department of Materials Science and Engineering, and
the Founding Director of the Centre for Functional Photonics (CFP) at City
University of Hong Kong. He received his Diploma in Chemistry (1991,
with honors) and Ph.D. in Physical Chemistry (1995) from the Belarusian
State University in Minsk. From 2002-2009 he held a tenured position of
a lead staff scientist at the Department of Physics and Centre for
NanoScience of the University of Munich, Germany, where he completed
his habilitation. He joined City University of Hong Kong as a Full
Professor in 2009 and has been advanced to Chair Professor in 2012.
During his talk, Prof. Rogach shared his research findings regarding the
the synthesis and characterization of core-shell metal halide perovskite
nanocrystals. He further domonstrated the application of lead-free
CsSnl3 perovskites for efficient and rather stable near-infrared LEDs.

Perovskite
Nanocrystals

A.Deyetal.

State of the Art and
Prospects for Halide
Perovskite Nanocrystals.

ACS Nano 2021, 15,
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