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Recent advancements in bicontinuous nanosphere research
have demonstrated the key design considerations and
preliminary work necessary for in vivo applications.
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Graphene oxide touches blood: in vivo interactions
of bio-coronated 2D materials

V. Palmieri,* G. Perini, M. De Spirito and M. Papi

The impact of graphene oxide biomolecular corona
on blood components.
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Wrinkling of two-dimensional materials: methods,
properties and applications

Wenjun Chen, Xuchun Gui,* Leilei Yang, Hai Zhu and
Zikang Tang

This review addresses the formation, fabrication
methods, properties and applications of wrinkled
patterns in 2D materials.
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Recent advances in functionalized MnO2

nanosheets for biosensing and biomedicine
applications

Juan Chen, Hongmin Meng, Yuan Tian, Ran Yang,
Dan Du, Zhaohui Li,* Lingbo Qu* and Yuehe Lin*

Schematic illustration of MnO2 nanosheets for applications
in biosensing, bioimaging, drug delivery and cancer therapy.

339

Wettability of graphene: from influencing factors
and reversible conversions to potential applications

Jing Feng and Zhiguang Guo*

A comprehensive insight into the wettability of graphene
with respect to water droplets, specifically including the
influencing factors and reversible transformation, is
presented in this review.
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Artificial intelligence in nanomedicine

Dean Ho,* Peter Wang and Theodore Kee

Artificial intelligence is poised to substantially enhance
the efficacy and safety of nanomedicine.
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DePEGylation strategies to increase cancer
nanomedicine efficacy

Li Kong, Frederick Campbell and Alexander Kros*

PEGylation of nanoparticles prolongs circulation lifetimes
and maximizes nanoparticle accumulation in target tumors.
However, PEGylation comes at the cost of reduced cellular
uptake of nanoparticles and concomitant drug delivery.
This review discusses the various stimuli-responsive
dePEGylation strategies that have been employed
to overcome this ‘‘PEG dilemma’’.

COMMUNICATIONS

388

Carbon dots produced via space-confined vacuum
heating: maintaining efficient luminescence in
both dispersed and aggregated states

Ding Zhou, Pengtao Jing, Yi Wang, Yuechen Zhai, Di Li,
Yuan Xiong, Alexander V. Baranov, Songnan Qu* and
Andrey L. Rogach

A space-confined vacuum heating method has been
developed to produce carbon dots which do not
experience aggregation-induced luminescence quenching.

396

Unveiling exceptionally robust valley contrast
in AA- and AB-stacked bilayer WS2

Yanlong Wang, Chunxiao Cong,* Jingzhi Shang,
Mustafa Eginligil, Yuqi Jin, Gang Li, Yu Chen,
Namphung Peimyoo and Ting Yu*

Phonon depletion in the indirect recombination process
of bilayer WS2 has been proposed to unveil exceptionally
robust valley polarization.
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A colloidal heterostructured quantum dot sensitized
carbon nanotube–TiO2 hybrid photoanode for high
efficiency hydrogen generation

Gurpreet Singh Selopal, Mahyar Mohammadnezhad,
Fabiola Navarro-Pardo, François Vidal, Haiguang Zhao,*
Zhiming M. Wang* and Federico Rosei*

A photoelectrochemical device based on a TiO2/
QD–MWCNT (0.015 wt%) hybrid photoanode yields
40% higher photocurrent density than the control device.

415

Photonic cancer nanomedicine using the near
infrared-II biowindow enabled by biocompatible
titanium nitride nanoplatforms

Chunmei Wang, Chen Dai, Zhongqian Hu,* Hongqiang Li,
Luodan Yu, Han Lin, Jianwen Bai* and Yu Chen*

Titanium nitride nanoparticles with high photothermal-
conversion efficiency and desirable biocompatibility
have been constructed as an alternative theranostic agent
for NIR-II laser-excited photoacoustic imaging-guided
photothermal tumor hyperthermia.

426

Tumour microenvironment-responsive
semiconducting polymer-based self-assembling
nanotheranostics

Zhen Yang, Yunlu Dai,* Lingling Shan, Zheyu Shen,
Zhantong Wang, Bryant C. Yung, Orit Jacobson,
Yijing Liu, Wei Tang, Sheng Wang, Lisen Lin,
Gang Niu, Pintong Huang* and Xiaoyuan Chen*

The nanoparticles exhibit excellent tumor accumulation
and lead to complete tumor eradication with low
power NIR laser irradiation.

434

Au quantum dots engineered room temperature
crystallization and magnetic anisotropy in
CoFe2O4 thin films

Sagar E. Shirsath,* Xiaoxi Liu, M. H. N. Assadi,
Adnan Younis, Yukiko Yasukawa, Sumanta Kumar Karan,
Ji Zhang, Jeonghun Kim, Danyang Wang,*
Akimitsu Morisako, Yusuke Yamauchi* and Sean Li

For the first time, this work presents a novel room
temperature time-effective concept to manipulate
the crystallization kinetics and magnetic responses
of thin films grown on amorphous substrates.
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The interparticle distance limit for multiple exciton
dissociation in PbS quantum dot solid films

Naoki Nakazawa, Yaohong Zhang,* Feng Liu, Chao Ding,
Kanae Hori, Taro Toyoda, Yingfang Yao, Yong Zhou,
Shuzi Hayase, Ruixiang Wang, Zhigang Zou and
Qing Shen*

The charge transfer rate constant knet of single exciton,
biexciton and triexciton within the QD solid film is
exponentially enhanced as the interparticle distance
between the QDs decreases, in which the charge
transfer occurs via tunneling of charges between
the neighboring QDs.

452

Low-cost writing method for self-powered
paper-based UV photodetectors utilizing Te/TiO2

and Te/ZnO heterojunctions

Yong Zhang, Wenxin Xu, Xiaojie Xu, Wei Yang, Siyuan Li,
Jiaxin Chen and Xiaosheng Fang*

A low-cost, facile and green writing method to fabricate
self-powered paper-based UV photodetectors utilizing
Te/TiO2 and Te/ZnO heterojunctions was achieved.

457

Germagraphene as a promising anode material for
lithium-ion batteries predicted from first-principles
calculations

Junping Hu, Chuying Ouyang, Shengyuan A. Yang* and
Hui Ying Yang*

We predict that germanium doping can help to turn
graphene into an ideal LIB anode material with an
extremely high capacity.

464

Nano-crater morphology in hybrid electron-collecting
buffer layers for high efficiency polymer:nonfullerene
solar cells with enhanced stability

Jooyeok Seo, Sungho Nam, Hwajeong Kim,*
Donal D. C. Bradley and Youngkyoo Kim*

The nano-crater morphology, which is created in the
ZnO:PEOz hybrid layers at 150 1C, improves the efficiency
and stability of polymer:nonfullerene solar cells.
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Intracellular low-abundance microRNA imaging
by a NIR-assisted entropy-driven DNA system

Huiting Lu, Fan Yang, Benhan Liu, Kai Zhang, Yu Cao,
Wenhao Dai, Wenjun Li* and Haifeng Dong*

A NIR-assisted elegant entropy-driven DNA probe for
highly sensitive catalytic imaging of low-abundance
miRNA in living cells and in vivo.

480

Dipole controlled Schottky barrier in the
blue-phosphorene-phase of GeSe based
van der Waals heterostructures

Lei Peng, Yu Cui, Liping Sun, Jinyan Du, Sufan Wang,
Shengli Zhang* and Yucheng Huang*

Intrinsic dipole of blue-phosphorene-phase GeSe can
be used to modulate the Schottky barrier height of
graphene/GeSe van der Wall heterostructures by
stacking in different patterns.

490

Superaerophilic copper nanowires for efficient
and switchable CO2 electroreduction

Yusheng Zhang, Zhao Cai, Yuxin Zhao, Xuemei Wen,
Wenwen Xu, Yang Zhong, Lu Bai, Wen Liu, Ying Zhang,
Ying Zhang,* Yun Kuang* and Xiaoming Sun*

A facile polytetrafluoroethylene treated strategy is
used to modify Cu nanowire electrocatalyst to achieve
high CO2 reduction selectivity and suppress H2

evolution simultaneously.

495

3D quantum theranosomes: a new direction
for label-free theranostics

Sivaprasad Chinnakkannu Vijayakumar,
Krishnan Venkatakrishnan* and Bo Tan

Quantum-scale materials offer great potential in the
field of cancer theranostics.
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Converting plasmonic light scattering to confined
light absorption and creating plexcitons by
coupling a gold nano-pyramid array onto a
silica–gold film

Peng Zheng, Sujan Kasani and Nianqiang Wu*

This report presents a facile microfabrication-compatible
approach to fabricate a large area of plasmonic nano-pyramid
array-based antennas and demonstrates effective light
management by tailoring the architecture.

526

Scalable synthesis of holey graphite nanosheets for
supercapacitors with high volumetric capacitance

Jie Wang, Teahoon Park, Jin Woo Yi, Bing Ding,
Joel Henzie, Zhi Chang, Hui Dou, Xiaogang Zhang* and
Yusuke Yamauchi*

We developed a simple and scalable method to fabricate
holey graphite nanosheets (HGNs) using GO as the
carbon source and ZnO as an etching agent.

531

3D pomegranate-like TiN@graphene composites
with electrochemical reaction chambers as sulfur
hosts for ultralong-life lithium–sulfur batteries

Rongjie Luo, Qiuhong Yu, Yang Lu, Mengjie Zhang,
Tao Peng, Hailong Yan, Xianming Liu, Jang-Kyo Kim
and Yongsong Luo*

3D pomegranate-like TiN@graphene composites as
novel sulfur host materials can effectively improve
the electrochemical properties of Li–S systems.
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