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In this study, T. Chen and co-workers present a 
cancer-targeted MSN drug-delivery system car-
rying ruthenium complexes (RuPOP@MSNs), 
that allows the direct fluorescence monitoring 
of the cellular uptake and localization of thera-
nostic agents in cancer cells. On page 2754 the 
nanoparticles exhibit unprecedented enhanced 
cytotoxicity toward cancer cells overexpressing 
integrin receptors through the induction of apop-
tosis. Moreover, the strong autofluorescence of 
Ru complex extends the power of theranostics to 
a subcellular level.

Graphene

Reduced graphene oxide (rGO) films are deco-
rated with arrays of Au nanoparticles using diblock 
copoly mer micelles by T. D. Chung, B.-H. Sohn, 
and co-workers. On page 2764, they show how 
decorated rGO films can be transferred to various 
substrates including carbon electrodes and flexible 
polymer films without deterioration of the arrays. 
Decorated rGO films show high electrochemical 
activity for the oxygen reduction reaction (ORR), 
and a size-dependent ORR mechanism is analyzed 
electrochemically based on a rotating disk electrode.

Carbon

The rational hybridization of sp2 nanocarbon and 
nanostructured porous carbon into hierarchical 
all-carbon nanoarchitectures which inherit all the 
advantages of the component materials is dem-
onstrated by Q. Zhang, F. Wei, and co-workers 
on page 2772. The sp2 graphene/CNT interlinked 
networks result in superior electrical conductivity 
and a robust framework, while the meso-/micropo-
rous carbon and the interlamellar compartment 
before the opposite graphene accommodate sulfur 
and polysulfides for lithium-sulfur cells with large 
sulfur loading, high discharge capacity, and stable 
cycling performance.
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FULL PAPERS
Emission              Color-tunable exciplex emission  based 

on a polymeric donor (PVK) and nano-
structured acceptors is studied, including 
its ability to switch to exciton emission. 
Color-tunable exciplexes are obtained by 
incorporating highly fl uorescent accep-
tors with different molecular energy lev-
els. Emission switching depending on the 
evolution of nanostructures at the donor–
acceptor interface is investigated, taking 
advantage of self-assembly of the supra-
molecular acceptors.

  J. H.   Kim ,  B.-K.   An ,  S.-J.   Yoon ,  S. K.   Park , 
 J. E.   Kwon ,  C.-K.   Lim , 
 S. Y.   Park * ............................. 2746–2753 

Highly Fluorescent and Color-Tunable 
Exciplex Emission from Poly( N -
vinylcarbazole) Film Containing 
Nanostructured Supramolecular 
Acceptors

Drug Delivery  Cancer-targeted MSNs loaded with a 
novel Ru polypyridyl complex  (RuPOP@
MSNs) that allows the direct fl uorescence 
monitoring of the cellular uptake and 
localization of anticancer agents in can-
cer cells are presented. The internalized 
RuPOP@MSNs can control the release of 
free Ru complex to trigger ROS-mediated 
p53 phosphorylation and to regulate the 
AKT and MAPKs signaling pathways.

  L.   He ,  Y.   Huang ,  H.   Zhu ,  G.   Pang , 
 W.   Zheng ,  Y.-S.   Wong , 
 T.   Chen * ................................ 2754–2763 

  Cancer-Targeted Monodisperse 
Mesoporous Silica Nanoparticles 
as Carrier of Ruthenium Polypyridyl 
Complexes to Enhance Theranostic 
Effects  

Graphene  Reduced graphene oxide (rGO) fi lms  are 
decorated with non-overlapping Au nano-
particles using diblock copolymer mi-
celles that provide controllability over the 
number density as well as the diameter of 
the nanoparticles. The rGO fi lm enables 
the transferability of the Au nanoparti-
cles without deterioration of their arrays, 
which exhibit high electrochemical activ-
ity in the oxygen reduction reaction.

  S.-S.   Kim ,  Y.-R.   Kim ,  T. D.   Chung ,* 
 B.-H.   Sohn * .......................... 2764–2771 

Tunable Decoration of Reduced 
Graphene Oxide with Au Nanoparticles 
for the Oxygen Reduction Reaction

Carbon  3D interconnected graphene/CNT net-
works  are coated with porous carbon. 
The sp 2  graphene/CNT interlinked net-
work gives the composites good electri-
cal conductivity and a robust framework, 
while the meso-/microporous carbon and 
the interlamellar compartment between 
the opposite graphene accommodate sul-
fur and polysulfi des, provide accessibility 
for liquid electrolyte to active materials, 
and restrain the shuttle phenomenon.

  H.-J.   Peng ,  J.-Q.   Huang ,  M.-Q.   Zhao , 
 Q.   Zhang ,*  X.-B.   Cheng ,  X.-Y.   Liu , 
 W.-Z.   Qian ,  F.   Wei * .............. 2772–2781 

Nanoarchitectured Graphene/CNT@
Porous Carbon with Extraordinary 
Electrical Conductivity and 
Interconnected Micro/Mesopores for 
Lithium-Sulfur Batteries
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 Z.   Chen ,  S.   Loser ,  S.   Zhang ,  X.   Guo , 
 J.   Casado ,  J. T.   L. Navarrete ,  X.   Yu , 
 A.   Facchetti ,*  T. J.   Marks * ......2782–2793 

Alkoxy-Functionalized Thienyl-Vinylene 
Polymers for Field-Effect Transistors and 
All-Polymer Solar Cells

FULL PAPERS
Conjugated Polymers                              Three classes of p- and n-type conju-

gated polymers with different functional 
groups  are designed and synthesized 
with electron neutral thienyl-vinylene 
(TVTOEt) and electron rich or electron 
defi cient building blocks. The different 
functional groups infl uence the poly-
mer electronic energy levels, thin fi lm 
morphologies, and charge transfer 
properties. The all-polymer photovol-
taic devices using the n-type copolymer 
as the acceptor material exhibit good 
effi ciency.

  L.-B.   Luo ,*  J.-J.   Chen ,  M.-Z.   Wang , 
 H.   Hu ,  C.-Y.   Wu ,  Q.   Li ,  L.   Wang , 
 J.-A.   Huang ,*  F.-X.   Liang * ......2794–2800 

  Near-Infrared Light Photovoltaic 
Detector Based on GaAs Nanocone 
Array/Monolayer Graphene Schottky 
Junction  

Photodetectors                 A new Schottky junction near-infrared 
light photodetector  is fabricated by 
coating a GaAs nanocone array with a 
monolayer graphene fi lm, which shows 
high sensitivity to near-infrared light ir-
radiation, with good reproducibility, ex-
cellent selectivity, and rapid response 
speed.

  K.   Okada ,  Y.   Tokudome ,  R.   Makiura , 
 K.   Konstas ,  L.   Malfatti ,  P.   Innocenzi , 
 H.   Ogawa ,  T.   Kanaya ,  P.   Falcaro , 
 M.   Takahashi * .........................2801–2809 

Micropattern Formation by Molecular 
Migration via UV-induced Dehydration 
of Block Copolymers

Micropatterns                  A novel UV-induced fabrication of nano/
macro hierarchical structures  of triblock 
copolymer lamellar fi lms is developed. 
The method is based on a change in 
the water affi nity of the fi lms activated 
by UV light. Osmotic pressure at the 
interface between illuminated and unil-
luminated parts drives the molecular 
migration for surface pattern formation. 
This remarkable advantage makes this 
method exceptionally versatile.

  Z.-H.   Lin ,  G.   Cheng ,  Y.   Yang ,  Y. S.   Zhou , 
 S.   Lee ,  Z. L.   Wang * .................2810–2816 

Triboelectric Nanogenerator as an Active 
UV Photodetector

Photodetectors   A fully integrated and active UV photo-
detector  based on a triboelectric nano-
generator confi guration is successfully 
demonstrated. Dendritic TiO 2  nano-
structures are designed as a built-in 
photodetector and contact material of 
the triboelectric nanogenerator. With 
the advantages of easy fabrication, low 
cost, rapid response time, and excellent 
responsivity, this self-powered active UV 
photodetector presents a new approach 
for building functional devices.
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Cancer Treatment  Twin or Janus-like gold-iron-oxide 

plas monic-superparamagnetic nano-
aggre gates  are made by fl ame aerosol 
technology and wrapped up “in-fl ight” 
by a transparent silica nanothin fi lm. Its 
thickness fi nely tunes the near-infrared 
absorption of Au nanoparticles allowing 
for a high light-to-heat effi ciency, while 
iron-oxide facilitates their magnetic place-
ment and in-vivo monitoring by MRI, and 
killing human breast cancer cells with a 
short, 4-minute laser irradiation.

  G. A.   Sotiriou ,  F.   Starsich ,  A.   Dasargyri , 
 M. C.   Wurnig ,  F.   Krumeich ,  A.   Boss , 
 J.-C.   Leroux ,  S. E.   Pratsinis * ....2818–2827 

Photothermal Killing of Cancer Cells by 
the Controlled Plasmonic Coupling of 
Silica-Coated Au/Fe 2 O 3  Nanoaggregates

Metal Nanostructures  Highly asymmetric, interfaced dimers  
made of solid Au nanoparticles and hol-
low bimetallic nanoshells with different 
compositions are synthesized by combin-
ing the controlled growth of interfaced 
Au–Ag dimers and nanoscale galvanic 
replacement reactions on superparamag-
netic colloidal substrates. The direct con-
tact between the Au nanoparticle and the 
bimetallic nanoshells leads to possible 
strong couplings and novel properties.

  Y.   Hu ,  Y.   Liu ,  Z.   Li ,  Y.   Sun * ... 2828–2836 

  Highly Asymmetric, Interfaced Dimers 
Made of Au Nanoparticles and 
Bimetallic Nanoshells: Synthesis and 
Photo-Enhanced Catalysis  

Ionic Liquids    The combination of the ionic liquid (IL) 
1-butyl-3-methylimidazolium  bis(trifl uoro-
methane sulfonyl)imide, a dye-IL (DIL, 
1-butyl-3-methylimidazolium methyl or-
ange), and poly(methylmethacrylate) 
(PMMA) yields transparent, ion-conduct-
ing, and fl exible ionogels with a strong 
and reversible color change when acidic 
or basic environments. The ionogels are 
prototypes of soft multifunctional mat-
ter featuring a strong readout signal, the 
color change, that could be used in optical 
data storage or environmental sensing.  

  Z.-L. Xie,* X. Huang, 
A. Taubert* ..............................2837–2843  

   DyeIonogels: Proton-Responsive 
Ionogels Based on a Dye-Ionic Liquid 
Exhibiting Reversible Color Change      

Ferroelectrics  Interesting evidence is presented for fer-
roelectric behavior  in ultra-thin, highly-
strained epi-fi lms of anatase-TiO 2  on 
(110) NdGaO 3  substrates grown by CVD. 
The evidence includes: a bipolar domain 
structure, bipolar polarization switching 
in PFM, excellent polarization stability 
with time/temperature, and a Curie point 
between 180 and 200 °C. A Slater model 
is presented for ferroelectricity in this 
technologically-important material.

  N.   Deepak ,*  M. A.   Caro , 
 L.   Keeney ,  M. E.   Pemble , 
 R. W.   Whatmore * ................. 2844–2851 

Interesting Evidence for 
Template-Induced Ferroelectric Behavior 
in Ultra-Thin Titanium Dioxide Films 
Grown on (110) Neodymium Gallium 
Oxide Substrates
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 D.   Recht ,  M. J.   Aziz , 
 T.   Buonassisi  ...........................2852–2858 

Enhancing the Infrared Photoresponse 
of Silicon by Controlling the Fermi Level 
Location within an Impurity Band

FULL PAPERS
Optoelectronics Silicon doped with sulfur   to supersaturated concentrations  exhibits strong sub-band 

gap extrinsic absorption from a dopant induced impurity band. By tuning the Fermi 
level using dopant compensation, it is possible to tailor the infrared photoresponse, 
demonstrating, for the fi rst time, room-temperature extrinsic photoconductivity in this 
material using photon energies below the silicon band gap.
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  G. F. J.   Müller ,  M.   Stürzel , 
 R.   Mülhaupt * ..........................2860–2864 

Core/Shell and Hollow Ultra High 
Molecular Weight Polyethylene 
Nanofi bers and Nanoporous 
Polyethylene Prepared by Mesoscopic 
Shape Replication Catalysis

Polymerization Catalysts Supporting single-site catalysts on electrospun polyvinyl alcohol (PVA) nanofi ber non-
wovens  enables the in-situ formation of structured ultrahigh molecular weight poly-
ethylene (UHMWPE) nanofi bers during polymerization. Herein a new generation of 
shape-replication catalysts producing nanoporous polyolefi ns, useful as solvent-resist-
ant fi lters, is investigated.

  A. P.   A. Raju ,  A.   Lewis ,  B.   Derby , 
 R. J.   Young ,  I. A.   Kinloch ,*  R.   Zan , 
 K. S.   Novoselov  .......................2865–2874 

Wide-Area Strain Sensors based upon 
Graphene-Polymer Composite Coatings 
Probed by Raman Spectroscopy

Graphene Sensors Model chemical vapor deposition (CVD) 
and mechanically exfoliated graphene 
coatings  are demonstrated as wide 
area strain sensors by following Raman 
band shifts over cyclic deformation se-
quences. CVD coatings with calculated 
absolute accuracy of ≈0.01% strain and 
resolution of ≈27 microstrains would 
be a viable candidate for practical 
applications.

  Y.   Ke ,  S.   Lany ,  J. J.   Berry ,  J. D.   Perkins , 
 P. A.   Parilla ,  A.   Zakutayev ,  T.   Ohno , 
 R.   O’Hayre ,  D. S.   Ginley * .......2875–2882 

Enhanced Electron Mobility Due to 
Dopant-Defect Pairing in Conductive 
ZnMgO

Transparent Oxides For Ga-doped ZnMgO , addition of Mg 
to ZnO increases the band gap but 
also results in an increased number of 
dopant (Ga Zn ) compensating zinc va-
cancies ( V  Zn ). Post-deposition anneal-
ing induces Ga Zn - V  Zn  defect clustering 
which improves the electron mobility 
by reducing the net ionized impurity 
scattering.
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FULL PAPERS
Composite Films  Graphene oxide-PMMA composite fi lms 

with a multilayer laminate structure  are 
shown to have greatly enhanced me-
chanical stiffness and strength compared 
to pure-graphene-oxide fi lms. The thin 
polymer layers impart crack-defl ection 
and stopping mechanisms that prevent 
catastrophic failure upon local failure and 
crack propagation, thereby making the 
material less sensitive to defects.

  A. M.   Beese ,  Z.   An ,  S.   Sarkar , 
 S. S.   P. Nathamgari ,  H. D.   Espinosa ,* 
 S. T.   Nguyen * ....................... 2883–2891 

Defect-Tolerant Nanocomposites 
through Bio-Inspired Stiffness 
Modulation

Nanogenerators  The two-electrodes-grounded triboelec-
tric nanogenerator  (TEG-TENG) is de-
veloped. The TEG-TENG can double the 
generated charges and enhance the out-
put frequency compared to the traditional 
non-grounded TENG. The output energy 
at a load lower than 10 MΩ is also en-
hanced, and the enhanced ratio is more 
than 100 at a load of 100 kΩ.

  G.   Cheng ,  Z.-H.   Lin ,  Z. L.   Du , 
 Z. L.   Wang * .......................... 2892–2898 

Increase Output Energy and 
Operation Frequency of a Triboelectric 
Nanogenerator by Two Grounded 
Electrodes Approach

Intracellular Delivery  DNA devices enter cells and provide cy-
tosolic delivery . However, specifi city of 
targeting and uptake via selected routes, 
as well as potential to deliver a broad 
spectrum of compounds intracellularly, 
has not been demonstrated. Using model 
200 nm DNA dendrimers (nucleoden-
drimers), compared to control polymer 
nanoparticles, this work describes that 
both, high specifi city and a wide range of 
applications can be achieved.

  S.   Muro * ............................... 2899–2906 

  A DNA Device that Mediates Selective 
Endosomal Escape and Intracellular 
Delivery of Drugs and Biologicals  

Organic Semiconductors  Organic semiconductor materials with the same conjugated core  can exhibit either 
unipolar or ambipolar transport behavior in thin-fi lm transistors. Experimental and 
theoretical investigations reveal that the drastic differences in transport properties are 
due to their different molecular packing and thin-fi lm structures induced by the differ-
ent alkyl substitutes.

  H.   Xu ,  Y.-C.   Zhou ,  X.-Y.   Zhou ,  K.   Liu , 
 L.-Y.   Cao ,  Y.   Ai ,  Z.-P.   Fan , 
 H.-L.   Zhang * ........................ 2907–2915 

Molecular Packing-Induced Transition 
between Ambipolar and Unipolar 
Behavior in Dithiophene-4,9-dione-
Containing Organic Semiconductors




