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Recent advances in photodynamic theraw based on emerging

two-dimensional layered nanomaterials

Xinqiang Wul。Xiaofeng JiangI，Taojian Fan2，Zhiwei Zhen91

Zhaoyuan Liul，Yubin Chenl，Liangqi Ca01，Zhongjian Xie2

Dawei Zhan91，Jiaqi Zha02，Qiwen Wan91．Zhenhui Huan91

Zhijian Chenl，Ping Xuel·，and Han Zhan92，’

1
The Second Affiliated Hospital ofGuangzhou Medical University,

China
2
Shenzhen University,China

1485-1 508

Reverse immune suppressive microenvironment in tumor

draining lymph nodes to enhance anti-PDl immunotherapy

via nanovaccine complexed microneedle
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Recent advances in the underlying mechanism of two—dimensional

nanomaterials(2DNMs)-photodynamic therapy(PDT)，how to

enhalice tumor-killing efficacy．the preparation methods of 2DNMS

and the classical reports of various kinds of2DNMs were reviewed．

With unique electronic structure and exceptional optical properties，

2DNMS ate expected to conquer any obstacle in maximizing

antitumor efncacy of PDT．

Combined therapy with the nanovaccines complexed microneedle

and otPD 1 through transdermal immunization significantly

promoted infiltration of CD8+T and CD4+T cells in tdLN and

tumor tissues，and reduced regulatory T cells frequency to reverse

immunosuppressive microenvironment into immune activation．
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The crystal-plane-dependent oxidation and reduction processes were

studied at the atomic scale by in-situ scanning ttmneling microscopy

(STM)on CU surfaces．

Aslretchablo，asymmelrie。coaxial fiber-shaped supercapacitor

for wearable elec如mics

Hua Yuan．Guang Wang。Yuxing Zhao，Yang Liu，Yang Wu’

and Yuegang Zhang‘

Tsinghua University,China

1686—1692

Nanomaterials deposited by magnetron spuRering were utilized

for fabricating a stretchable，asymmetric，coaxial fiber-shaped

supercapacitor with a high potential window of 1．8 v．The device

demonstrated a high energy density of 4．7 mWh’cm-3 and superior

performance under a strain up to 75％．

Inhibition of Wnt signaling by Frizzled7 antibody-coated

nanoshells sensiSzes triple-negative breast canogr cells to

the autophagy regulator chloroquine

Jianxin Wan91，Megan N．DangI，and Emily S．Dayl,2-’

1
University ofDelaware，USA

2
Helen F．Graham Cancer Center&Research Institute。USA

1 693—1 703

Nanopardcles that suppress Wnt signaling through antibody-mediated

signal cascade interference sensitize triple-negative breast cancer

cells to the autophagy inhibitor chloroquine．
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Fabdcation of oxygen··doped MoSe2 hierarchical nano·-

sheets for highly sensitive and selective detection of trace

trimethylamine at room temperature in air

Nannan Hou，Qianqian Sun。Jing Yang，Su You，YL|n Cheng

Qian Xu。Wei Li，Shiqi Xing，Li Zhang，Junfa Zhu，and

Qing Yang’

University of Science and Technology of China，China
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A novel kind of oxygen．doped MoSe，hierarchical nanosheets

derived from pristine MoSe2 ultrathin nanostructures was typically
fabricated at 200。C as treated in air and the nanosheets are capable

for fast and sensitive ambient．condition detection of trace

trimethylamine(TMA)with a theoreticallimit of detection(LOD)

of～8 ppb．which iS the lowest concentration for TMA detection

uptodate．

Chevron-type graphene nanoribbons、『I『ittl a reduced energy

band gap：Solution synthesis。scanning tunneling microscopy

and electrical characterization

Ximeng LiuI，Gang Li2，Alexey Lipatov2，Tao Sunl，Mohammad
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We report a detailed scanning tanneling microscopy characterization

of solution-synthesized graphene nanoribbons deposited onto m．v

semiconducting InAs(1101 substrates．nle ribbons were visualized

with submolecular resolution，and their measured band gap of about
2 eV Was very close to 2．35 eV predicted by the density functional

theory(DFT)simulations witll GW correction．indicating a weak

screening efrect of InAs(1 10)substrate．

Self-organization of Vanous。phesa-sepamted。nanostmctures
in a single chemical vapor deposition
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1 723—1 732

We achieved the self-assembly of phase．separated nanostructures

including Si／SiO。core．shell nanowire heterostructures both with and

without embedded manganese silicide particles，MnIlSilq nanowires，

and SnTe nanoplates from a single chemical vapor deposition．The
“phase．separation”iS well understood based on thermodynamic

analysis and density functional theory calculations．
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Multimorphism and gap opening of charge-density-wave

phases in monolayerVTe2
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1 733—1 738

V01．13，No．6，June 2020

--0 6一14--0 2 cJ 02 0 4 06

Sample bias IV

Sample bias fV

The metallic(4x4)phase and the insulating(2压x2压)phase were

revealed by scanning tunneling microscopy(STM)and scanning

tunneling spectroscopy(STS)study．

Mesoporous PtPd nanoparticles for ligand-mediated and

imaging-guided chemo-photothermal therapy of breast

GanGer

Yanpeng Jial．Yang Son93．Ying Qul，Jinrong Pen91，Kun

Shil，Dan Du3。He Li2，，Yuehe Lin3·，and Zhiyong Qianl·’

1
Sichuan Universityand Collaborative Innovmion Center,China

2

Chengdu University ofIrtformation Technology,China
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A near-infrared懈)responsive PtPd-ethylene glycol(PEG)．folic

acid(FA)．doxorubicin(DOX)mesoporous nanoparticle was

fabricated to achieve active．targeted imaging．guided chemo-

photothermal therapy of breast cancer．NIR irradiation could not

only induce the hyperthermia to kilI tunlor ceils．but also promote

the release of DOX to trigger synergistic therapeutic efrect．Witll

11i曲DOX loading capacity,excellent photoaconstic(PA)imaging／
photothermal therapy(PTD effect as well as active targeting function,

0111"nanoplafform is a promising candidate for PTr／chemotherapy

in tumor treatment application．

Quality metrology of carbon nanotube thin films and its

application for carbon nanotube-based electronics

Jie ZhaoI，Lijun Shen2，一，Fang LiuI，Pan Zha02，-，Qi Huan91

Hua Han2一，Lianmao Pen91，and Xuelei Lian91·‘
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4
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1 749—1 755

Four-parameter metrology：111e overall quality of carbon nanotube

thin films is thoroughly characterized by a four-parameter metrology,

which includes the loeal tube density(Dr)，210bal density unifo肌ity
(co，local degree oforder(00，and the relative tube proportion in a

certain orientation(鼢at a location．ⅢS four-parameter metrologY

will speed up the development of carbon nanotube．based transistor

technology．
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Nanoliposome-encapsulated caged-GABA for modulating

neural eledmophysiological ac椭,ity with simultaneous detec60n

by microelectrode arrays
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This article presents a novel and promising strategy to modulate

neural signals using Rtd3i—GABA encapsulated in nanoliposomes

(Nanolipo-Ru)with real—time monitoring by the microelectrode

array(MEA)in the rat．

A unified electrical model based on expedmental data to

descdbe electrical transport in carbon nanotube—based

matedais

Yoann Dinil，J6r6me Faure—Vincent2，，and Jean DijonI

1
LITEN，France

2
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1 764—1 779
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An electfical model was developed to describe the electronic

transport in carbon nanotube(CNT)．based materials．Our model

SuccessfuIlv nts the literature data and highlights the role played by
different mechanisms(Luttinger Liquid，metallic and semiconducting

behaviors)depending on the temperature range(3-300 K)and on

the fabrication technique(floating catalyst carbon nanotube yarns

or carbon nanotube array yams)．It appears that the CNT growth

conffoliS much more important than the fabrication technique to

allow for high electrical conductivity CNT yarns．

High-performance poladzalion-sensitk,e photodetector based

on a few-layered PdSe2 nanosheet
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1 780—1 786
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]口EI墨到
The competitive capability to detect polarized Iight with a

significant photocurrent on／ofr ratio(>10，me quite fast response

time(<1 1 ms)and robust linearly dichroic ratios(厶“／，m如≈1．9 at

532 nn3)was realized in the 5L-PdSe2-based photodetector．

Erratum to：Conformal and continuous deposition of bifunctional cobalt phosphide layers on p-silicon nanowire arrays for

improved solar hydrogen evolution(https：／／doi．org／1 0．1 007／s1 2274-01 8-20704)

1 787
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with enhanced ORR performanc8

Rui Ding，Yide Liu，Zhiyan Rui，Jia Li’，Jianguo Liu’，and

Zhigang Zou
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Acid-treated carbon black
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A Fe．N．C single．atom eleclrocatalyst iS synthesized by facile grafting

strategy．Chemical bonds between hemin and carbon substrate

are achieved by esterification process and melamine which serves

as blocking agent and help to suppress aggregation against high

temperature during pyrolysis，and thereby directly construct abundant

atomically dispersed Fe．p“acfives with enhanced oxygen reduction

reaction f0RR)catalytic performance in acid condition．

Modulation of tumor microenvironment by metal-organic-

framework．derived nanoenzyme for enhancing nucleus-

targeted photodynamic therapy

Xuemei Zeng，Shuangqian Yan，Peng Chen，Wei Du，and

Bi-Feng Liu’

Huazhong University of Science and Technology,China

1 527—1 535

This work uses metal-organic framework(MOF)-derived nanoenzyme

for improving nucleus-targeted photodynamic therapy by modulation

of the tumor microenvironment．It may provide a new approach for

designing functional nanoenzyme to subcellular organelles-targeted

tumor modulation．
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Understanding the role of interface in advanced semi-

conductor nanostructure and its interplay vvith wave funcIion

overlap
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The effect of interface iS explored by comparatively studying two

InAs／A1Sb superlattices with and without the thin InAsSb layers
inserted inside each InAs layers．It has been vedfied that the addition

ofInAsSb layers could enhance electron．hole wave function overlap

by both theoretical simulations and experimental analysis．which

is a premise for better device performance．

Formation of adive oxygon spedes on single-etom Pt嘲IySt
and promoted catalytic oxidation of toluene

Shunzheng Zha01,2，Yanfeng WenI，Xijun Liu3,*,Xianyun Pen3
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Tianjin University ofTechnology,China

1 544—1 551

Single-atom Pt anchored on MgO nanosheets(Pt SA／MgO)were
synthesized for toluene oxidation．It iS more favorable for the

formation of oxygen vacancies，which facilitate O，activation and

generation ofprimary active oxygen species’O．With the assistance
of H20，+0 iS easier to be dissociated to generate．OH on oxygen

vacancies，which is dominant active species for toluene oxidation．
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Step-confined thin fiIm growth via near．sufface atom
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The step—confined growth of WCx overlayers on W(1 10)at hi曲
temperature(900。C and above)in C2I-h is facilitated by C atom

diffusion in the near·surface region and the strong interaction

between the surface carbide layer and the W(1 1 0)surface．

Scalable synthesis of nanoporous silicon microparticles for

highly cyclable lithium-ion baRedes

Jiangyan Wan91，William Huan91，Yong Seok Kiml．v，You
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Nanopomus silicon microparticles with a high yield and production

capacity were developed through a scalable，low-cost and I-IF·flee

approach．As anode materials for lithium-ion batteries，the nanopomus

silicon delivered a much higher reversible capacity and Coulombic

efficiency than commercial silicon nanoparticles．
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Batch synthesis of transfer-free graphene is implemented to show

the excellent wafer-scale and batch uniformity．Confined flow

field route allows to produce 30 pieces of 4一inch graphene wafers

in one batch．

Quantum anomalous HalI effect in two-dimensionaI Cu-

dicyanobenzene coloring-triangle lattice

Yixuan GaoI，2，Yu—Yang Zhan91,2，3，Jia—Tao Sun4，Lizh

Zhan91·2，，Shengbai Zhan95，and Shixuan Dul，2，3·6-‘
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a

Quantum anomalous HalI effect in organometallic Iattice

Magnetic two-dimensional topological insulators with spontaneous

magnetization have been predicted to host quantum anomalous
Hall effects(QAHEs)．Here．we predict all organometallic coloring-

triangle lattice．Cu．dicyanobenzene lattice，to be a stable QAH
insulator．

Gene editing particle system as a therapeutic approach for

drug-resistant colorectal cencer

Jee-Yeon Ryul，You Jung Choi2，Eun—Jeong Wonl，Emmanuel

Hui3，Ho-Shik Kim2，Young-Seok Ch02，’．and Tae·Jong Yoonl-’
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AjOH University,Republic ofKorea
2
The Catholic University ofKorea，Republic ofKorea

3

MoogeneMedi Co．，Ltd．，Republic of Korea

1576—1585

The Cas9 and single-guide RNA(sgRNAl complex encapsulated

llano．1iposomal particle as a delivery carrier shows a high

therapeutic effect with minimal side effects for the treatment of

colorectal tumors using clustered regularly interspaced short

palindromic repeat and associated Cas9 nuclease rCIuSPR／Cas9)

gene editing technology,which has drug resistance due to a删．S
gene point mutation．
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Exploring the bend structure of Wurtzite InAs nanowires

using photocurrent spectroscopy
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One-step synthesis of amine-coated ullra-small mesoporous

silica nanopartides
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TMs paper uses polarized photocurrent spectroscopy to investigate
the band structure of Wurtzite InAs nanowires．Selection rules by

group theory enable assignment of peaks which are compared with

theoreticaI calculations．
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This report i11仃oduces a dual—ftmctionalized(aminated，PEGylated)
porous silica nanoparticle system which could be conjugated with

different molecules for versatile tracking of bacteria and cancer
cells in one step．

Plasmonics of regular shape per廿des．a simple group theory

approach

Sarra Mitichet，Sylvie Marguet。Fabrice Charra，and Ludovic

Douillard’

CEA，CNRS，France

t Present address：Centrale Supelec，CNRS，France

1 597—1 603

A simple group theory method is proposed to describe the

plasmonic response of particles of finite or infinite symmetry
point groups．
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Rationally exfoliating chitin into 2D hierarchical porous ca棚
nanosheets for high-rate energy storage

Lingfeng Ga01。Guoqun Zhan92，Jie Cail，Liang Huan92，+

Jun Zhou2，and Lina Zhan91·+
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Wuhan University,China

2
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Two-dimensional(2D)hierarchical porous carbon nanosheets with

abundant N／O／P doping were massively fabricated via a facile

stripping and carbonization method from natural chitin for high—

rate energy storage．

MuFd·modal anti-counterfeiting and enQ'yptJon enabled through

silicon-based materials featuring pH-responsive fluorescence

and room-temperature phosphorescence

Jinhua Wang，Bin Song，Jiali Tang，Guyue Hu，Jingyang Wang

Mingyue Cui，and Yao He’

Soochow University,China

1 61 4—1 61 9

A kind of silicon(Si)-based material，i⋯e metal-organic frameworks

(MOFs)-encapsulated Si nanoparticles(MOFs@SiNPs)，is synthesized

through microwave irradiation．which could exhibit pH-responsive
fluorescence and room．temperature phosphorescence properties．We
further demonstrate the resultant MOFs(2aSiNPs．based ink could

offer multi—modal security．suitable for higher-level information

security against counterfeiting．

A Hfc nanowire point electron source with oxycerbide surface
of lower work function for high··brightness and stable field··

emission

Shuai Tan91，Jie Tan91-2·，Ta—wei Chiul，2．Wataru Hayamil，

Jun Uzuhashil，Tadakatsu Ohkub01，Fumihiko Uesugil，

Masaki Takeguchil．Masanori Mitomel，and Lu—Chang Qin3，+

1
National Institute for Materials Science，Japan

2

University ofTsukuba，Japan
3
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By field evaporation and oxidation pretreatment，a single-crystalline

HfC nanowire with an HfC h0，surface layer on its tip apex has

been fabricated and characterized as a field．emission point electron

source．The new electron soBrce has excellent electron optical

properties of long．term current stability,high beam brightness．10W

energy spread，and lower opermional vacDAlI'f1．
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Ultrathin semicondueting Ta2Pd3Se8 nanowires down to a few“unit

ribbons’’have been produced via liquid phase exfoliation,showing

hi曲ly preserved crystallinity and stability．

Enhancement of MoTe2 near-infrared absorption with gold

hollow nanorods for photodeteclion
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A remarkable enhancement of near-infrared fNm)response of

two—dimensional(2D)materials is achieved by coupling with

well-designed gold hollow nanorods．

Atomic layer deposited 2D MoS2 atomic crystals：From

materiaI to circuit
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Atomic layer deposition(ALD)一grown MoS2 material with the

application oftop—gated transistors and logical circuits is proposed．
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Oligolayered Ti3C2Tx MXene towards high performance

Iithium／sodium storage
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Enhanced singlet oxygen genemUon by hybrid Mn-cloped

nanocomposites for selective photo-oxidation of benzylic

alcohols
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Oligolayered Ti3C2Tx Mxene is applied to high performance lithium／

sodium storage．
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Mn·NCs@Si02。Pt

We report the design of hybrid Mn doped nanocrystals(Mn-

NCs)@S102-Pt nanocomposites to enhance photocatalytic singlet

oxygen(102)generation．via the energy一仃a11sfer between Mn_NCs

and molecular oxygen(302)．The selective oxidation of primary

benzylic alcohols to aldehydes was realized under visible·light

irradimion，through an 102 engaged oxidation process with excellent

catalytic activity and selectivity．
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