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Titania-coated 2D gold nanoplates as
nanoagents for synergistic
photothermal/sonodynamic therapy In the
second near-infrared window

allotrope composed of 5-8-5 carbon rings for
high-performance lithium-ion battery anodes
from bottom-up programming

Fengli Gav, Guangli He, Hang Yin, Jian Chen, Yibiac Liv, Chong Lan,

Shouren Zhang and Baccheng Yang Shualwei Wang, Baocheng Yang, Houyang Chen and Eli Ruckenstein

Popgraphene, a new 2D carbon allotrope constructed
from 5-8-5 carbon rings, is proposed for use in high-
performance lithium-ion battery anodes.

AuNPL@TIO, nanostructures play the dual role of heat-
and ROS-generating agents, which lead to synergetic
photothermal/sonodynamic therapy in the second
biological windaow.

Recerwed 4th Septemner 2010,
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1LI5) via & sonodyramic process. Mareover, ithe tadclly and herapeutic effect of the Au NPLETIO; nano-
Aructunes were mlstively satemically e slusted in vitro, The Au NFLETIO, nanotrclunes geneste 3
large amount of intracellular ROS and exhibit laser power density -dependent taxicity, which everitually
induces apopioss of cancer cells. Furthermeose, & synengistic therapeutic efiedt, with acel visbility of anly
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Au NPLATE: Ex M mice diso dem-onstrate the: ' af the: ik

-
AccapinelSih Jmmomy 2002 of BTT and SDT. wilh the tatal sirminstion of tmere. This werk provides 3 way of appling twa -dimen-
D0 1080359/ c 072080 sional {20) gekd ap (TeO shell &5 novell manoagents for advanced multifunc -
mclinanoscie tianal anticances therapies in the secand NIR window.

Introduction regions, respectivel.” Although teditional NIR I light has a

Canocer i€ a severe disease that jeopardizes the health and life
of human beings. Photothemmal therapy (PTT), which com-
prises stong local heating under laser irmdiation for the elim-
ination of tumours, has great potential for applications in
cancer therapy. Near-infrared (MIR) light, as an external
irigger, ie momr able to efficiently penetrate biological tissues
than visible light and has been intensively employed in PTT
owing to its high specificity for tumour sites, deeper tigsue
penetmtion and considerable therapeutic effects”™ In the MIR
region, two optical windows in biological tissues are located in
the MIR I (650 nm-850 nm) and NIR I (10400 nm-1350 nm)

Heman Frevincial Key Labosawry of Nensromposises and Applications, lesire of
Namostruenred Functional Mawrials, Huanghe Scionce and Technology Colleg,
Ehemgzhow, Hema $5N606, Oima. Fumadl: shosrenz hang Shifin. bes . cdu cn

+ Heamnie supplemertary information (EST) svailable: Sie disribom on of A
cores/THY; shells with differern shelll hickmesses, SEM of Au NPLEUTE0; nance
awrcures, Uy=vis specwum of T shell nanopaniicks, hie wastion bewem
DIFBF and "0y aned the Teathon of Thoand 0H. See DOE 10103 %S roT158h

greatly increased penetration depth in comparison  with
vigible-range light owing to reduced tissve absorption and
seatering, it is still not satisfactory for applications in clinical
medicine.** The growing interest in photoind uced therapy of
tumours has moved towand the longerwaelength NIR I
window, which allows a longer masimum permissible
expogure (MPE) and a desimble tissue penetration depth ™
Currently, a great number of photoactivated nanomaterials are
widely stud ied a8 numowr-imaging agents for use in the NIE I
region,*** but there is still a dearth of NIR I-nduced PTT
agents with strong absomption and effective photothermal
comversion for the successful treatment of tumours.
sonodynamic therapy (SDT), as another emerging platform
that represents a non-nvasive manner of epadicating solid
tumours, has also received enormous attention in elinieal
therapy."*** When triggered by eernal ulrasound (US)
energy, a sonosensitizer can be activated to generate toxic ROS,
including hydrosy! mdicake (OH) and singlet cagen (0y), for
the further apoptosis and cbliteration of cancer cells. ¥~ m
contrast to visible light in photodynamic thempy, US, as a
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Altering Ligand Microenvironment of Atomically Dis-
persed CrNa by Axial Ligand Sulfur for Enhanced Oxygen
Reduction Reaction in Alkaline and Acidic Medium
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junction for efficient N2 photofixation
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Au nanoparticle-embedded, nitrogen-deficient hollow
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Plasmonic and sensing properties of vertically orient-
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