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 Tumor Targeting

Engineered siRNA-peptide nanoparticles are presented 
on page 4183 by J. Conde, F. Tian, and co-workers as 
armed soldiers to combat cancer, and with tools to 
inhibit the traitor soldiers (tumor-associated macro-
phages) that join the cancer forces to abolish the body’s 
retaliation mechanism. Potent delivery of these weapons 
results in efficacious abrogation of an aggressive lung 
cancer in a mouse model with substantial increase in 
survival rate. (Credit: João Conde)

Liquid Manipulation

On page 4195 J. Kamei and H. Yabu create a super-
repellent surface with programmable wetting property 
that enables the collection of liquid droplets, transport 
along a pre-programmed path, and manipulation on-
demand. This new technology opens the path for a new 
generation of omniphobic surfaces with potential appli-
cation as antifouling medical coatings, water harvest 
and transport technology, and on-demand 2D microflu-
idic for lab-on-a-chip.

Optoelectronics

Welding the nanowire junctions is an effective strategy 
for reducing sheet resistance and improving operational 
stability of flexible nanowire electrode in practical appli-
cations. On page 4211, W. C. H. Choy and team develop 
a simple alcohol-based chemical post-treatment on 
silver nanowires for forming locally welded silver nano-
network electrode, without any assistance of heat, light, 
electrical current, nor mechanical pressure.

Photodetectors

High-performance transition metal dichalcogenide 
photo  detectors are enhanced by self-assembled mono-
layer (SAM) doping. On page 4219, J.-H. Park and 
colleagues show how the photoresponsivity of WSe2 
and MoS2 photodetectors is dramatically improved as a 
result of the enhancement of transition metal dichalco-
genides optical properties by SAM doping. This is 
also investigated in detail through photoluminescence 
analysis.
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  J.   Conde ,*  C.   Bao ,  Y.   Tan ,  D.   Cui , 
 E. R.   Edelman ,  H. S.   Azevedo , 
 H. J.   Byrne ,  N.   Artzi ,  F.   Tian* .... 4183–4194 

Dual Targeted Immunotherapy via In Vivo 
Delivery of Biohybrid RNAi-Peptide 
Nanoparticles to Tumor-Associated 
Macrophages and Cancer Cells

 Immunomodulation using RNA inter-
ference (RNAi) nanoparticles  against 
tumor associated immune cells and 
cancer cells at the same time is pre-
sented. Using a multi and long-term 
dosing system, the administration of 
RNAi nanoparticles targeting tumor 
associated macrophages substantially 
reduces the recruitment of these infl am-
matory immune cells in lung tumor tis-
sue, reduces tumor size (≈95%), and 
increases animal survival (≈75%) in 
mice.

FULL PAPERS
Tumor Targeting

  J.   Kamei ,  H.   Yabu*  ..................4195–4201 

On-Demand Liquid Transportation 
Using Bioinspired Omniphobic 
Lubricated Surfaces Based on Self-
Organized Honeycomb and Pincushion 
Films

Liquid Manipulation On-demand control of liquids  is realized 
by using elastic, patterned omniphobic 
surfaces composed of fl uorinated po-
lybutadiene porous fi lms infused with a 
fl uorinated lubricant.

  W.   Kang ,  C.   Yan ,  C. Y.   Foo , 
 P. S.   Lee*  .................................4203–4210 

Foldable Electrochromics Enabled by 
Nanopaper Transfer Method

Foldable Electronics A facile nanopaper transfer strat-
egy  is developed for foldable trans-
parent conductors of high quality. 
Electrochromic nanopaper that main-
tains a stable performance under 
repeated folding is demonstrated. 
The exceptional surface proper-
ties of nanocellulose endow a stable 
cycling and effi cient coloration with 
the electrochromic device. The nano-
paper transfer technique creates new 
opportunities for the next generation 
deformable electronics.

  H.   Lu ,  D.   Zhang ,  J.   Cheng ,  J.   Liu , 
 J.   Mao ,  W. C.   H. Choy*  ...........4211–4218 

Locally Welded Silver Nano-Network 
Transparent Electrodes with High 
Operational Stability by a Simple 
Alcohol-Based Chemical Approach

Optoelectronics A simple alcohol-based solution ap-
proach  is proposed to weld crossed sil-
ver nano wires through a locally chemical 
welding pathway without any assistance 
of heat, light, electrical current, or me-
chanical pressure. In addition, silicon 
dioxide nanoparticles are used for fi lling 
the voids among the nano-networks to 
depress electrical shorting and enable 
their application in organic solar cells.
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 High-performance transition metal di-
chalcogenides (TMD) photodetectors  are 
enhanced by self-assembled monolayer 
(SAM) doping. The photoresponsiv-
ity of WSe 2  and MoS 2  photodetectors 
is improved by a factor of ≈28.2 (with 
OTS p-doping) and ≈26.4 (with APTES 
n-doping), respectively. These improve-
ments are attributed to the enhancement 
of TMD optical properties by SAM dop-
ing and this is also investigated in detail 
through photoluminescence analysis.

  D.-H.   Kang ,  M.-S.   Kim ,  J.   Shim , 
 J.   Jeon ,  H.-Y.   Park ,  W.-S.   Jung , 
 H.-Y.   Yu ,  C.-H.   Pang ,  S.   Lee , 
 J.-H.   Park * ............................ 4219–4227 

High-Performance Transition Metal 
Dichalcogenide Photodetectors 
Enhanced by Self-Assembled 
Monolayer Doping

Optoelectronics

 
Wearable Electronics

  Y. R.   Jeong ,  H.   Park ,  S. W.   Jin , 
 S. Y.   Hong ,  S.-S.   Lee , 
 J. S.   Ha * ................................ 4228–4236 

Highly Stretchable and Sensitive Strain 
Sensors Using Fragmentized Graphene 
Foam

 A highly stretchable and sensitive strain 
sensor  based on a composite of frag-
mentized graphene foam (FGF) and 
polydimethylsiloxane (PDMS) is fabri-
cated in a facile process. The FGF/PDMS 
sensor demonstrates high stretchabil-
ity up to 70% and high durability over 
10 000 stretching cycles with gauge fac-
tor in the range of 15–29 depending on 
the maximum strain applied and the FGF 
content.

F
Ice Removal  Self-lubrication and photothermogenesis  are integrated into a coating for excellent 

anti-icing and remote deicing application. The frosting and icing process are signifi -
cantly delayed. Highly effi cient photothermogenesis allows rapid melting of ice accu-
mulated on the surface.

  X.   Yin ,  Y.   Zhang ,  D.   Wang ,  Z.   Liu ,  Y.   Liu , 
 X.   Pei ,  B.   Yu ,*  F.   Zhou*  ....... 4237–4245 

Integration of Self-Lubrication and 
Near-Infrared Photothermogenesis 
for Excellent Anti-Icing/Deicing 
Performance
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Data Storage

  Y.   Li ,  H.   Li ,  H.   Chen ,  Y.   Wan , 
 N.   Li ,  Q.   Xu ,  J.   He ,  D.   Chen , 
 L.   Wang ,  J.   Lu * ........................4246–4254 

Controlling Crystallite Orientation 
of Diketopyrrolopyrrole-Based Small 
Molecules in Thin Films for Highly 
Reproducible Multilevel Memory Device: 
Role of Furan Substitution

 Organic multilevel memory device  has 
proven effective to achieve high-den-
sity data storage. Especially with this 
device comprising vertically arranged 
electrodes, a strategy of inducing highly 
oriented crystallite arrangement is de-
sirable. This study reveals that through 
tuning molecular planarity, the crystal-
lite packing can be effi ciently controlled 
to obtain the favorable orientation that 
facilitates high-performing and repro-
ducible multilevel memory effects.

  J.   Xia ,  D.   Zhu ,  L.   Wang ,  B.   Huang , 
 X.   Huang ,*  X.-M.   Meng * .......4255–4261 

Large-Scale Growth of Two-Dimensional 
SnS 2  Crystals Driven by Screw 
Dislocations and Application to 
Photodetectors

Semiconductors Large scale of 2D SnS 2  crystals  are 
successfully synthesized on mica sub-
strates. Detailed characterizations re-
veal that the as-synthesized 2D crystals 
follow a screw-dislocation-driven spiral 
growth fashion. Photoresponse study 
of these 2D SnS 2  crystals demonstrates 
their potential as a promising building 
block for high-performance optoelec-
tronic devices.

  G.   Jin ,  D.   Mao ,  P.   Cai ,  R.   Liu , 
 N.   Tomczak ,  J.   Liu ,  X.   Chen ,  D.   Kong , 
 D.   Ding ,*  B.   Liu ,*  K.   Li * .........4263–4273 

Conjugated Polymer Nanodots as 
Ultrastable Long-Term Trackers to 
Understand Mesenchymal Stem 
Cell Therapy in Skin Regeneration

Regenerative Medicine Conjugated polymer (CP) nanodots  act as noninvasive fl uorescent trackers for long-
term in vivo tracking of transplanted mesenchymal stem cells to understand the mech-
anism in skin regeneration. Considering the merits of good fl uorescence stability and 
negligible interference with stem cell properties, CP nanodots hold promising potential 
as effi cient exogenous trackers to answer crucial questions in stem cell therapies.

  A.   Wickham ,  D.   Sjölander ,  G.   Bergström , 
 E.   Wang ,  V.   Rajendran ,  C.   Hildesjö , 
 K.   Skoglund ,  K. P. R.   Nilsson , 
 D.   Aili * .....................................4274–4281 

Near-Infrared Emitting and Pro-
Angiogenic Electrospun Conjugated 
Polymer Scaffold for Optical Biomaterial 
Tracking

Tissue Regeneration A biocompatible and angiogenic scaffold 
that emits in the near infrared region 
range  is fabricated by electrospinning of 
the luminescent low bandgap polymer 
TQ1. The scaffold can be visualized in tis-
sue using noninvasive fl uorescence and 
lifetime imaging, which facilitates track-
ing of the material when implanted. The 
scaffold demonstrates excellent biocom-
patibility, tissue integration, and stimu-
lates formation of blood vessels within 
the implant.



4180 www.afm-journal.de Adv. Funct. Mater. 2015, 25, 4177–4182

C
O

N
TE

N
TS

© 2015 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

Semiconductors

www.MaterialsViews.com

 Continuously tunable photoluminescence   
in a model platform of inverted core/
crown nanoplatelets  is demonstrated 
with a tunability range of 90 nm. The 
unique continuous tunable emission is 
achieved by controlling the lateral width 
of the CdSe crown around the seed CdS 
nanoplatelet template because of the 
fi nely tuned lateral quantum confi nement 
in the crown region additional to the pure 
vertical confi nement.

FULL PAPERS

  S.   Delikanli ,  B.   Guzelturk , 
 P. L.   Hernández-Martínez ,  T.   Erdem , 
 Y.   Kelestemur ,  M.   Olutas ,  M. Z.   Akgul , 
 H. V.   Demir*  ......................... 4282–4289 

Continuously Tunable Emission in 
Inverted Type-I CdS/CdSe Core/Crown 
Semiconductor Nanoplatelets

 
Memristive Systems

  C.   Du ,  W.   Ma ,  T.   Chang , 
 P.   Sheridan ,  W. D.   Lu*  ......... 4290–4299 

Biorealistic Implementation of Synaptic 
Functions with Oxide Memristors 
through Internal Ionic Dynamics

 Internal dynamics of oxide memristors  
allow the device to implement different 
rate- and timing-dependent plasticity 
rules naturally in a biorealistic fashion 
with simple, nonoverlapping spikes.

 
Magnetic Nanoparticles

  C. L.   Dennis ,*  K. L.   Krycka , 
 J. A.   Borchers ,  R. D.   Desautels , 
 J. van   Lierop ,  N. F.   Huls ,  A. J.   Jackson , 
 C.   Gruettner ,  R.   Ivkov*  ......... 4300–4311 

Internal Magnetic Structure of 
Nanoparticles Dominates Time-
Dependent Relaxation Processes 
in a Magnetic Field

 Internal magnetic properties of nanopar-
ticles  hold key for medicine. This study 
focuses on the dramatic differences 
observed among the specifi c loss power 
of three magnetic iron oxide nanoparticle 
constructs having comparable size and 
chemical composition. The results chal-
lenge the prevailing concepts in hyper-
thermia which limit consideration to size 
and shape of magnetic single domain 
nanoparticles.

 
Batteries

  Y.   Xu ,  Y.   Wen ,  Y.   Zhu ,  K.   Gaskell , 
 K. A.   Cychosz ,  B.   Eichhorn ,*  K.   Xu ,* 
 C. S.   Wang * .......................... 4312–4320 

Confi ned Sulfur in Microporous Carbon 
Renders Superior Cycling Stability in 
Li/S Batteries

 A new sulfur chemistry  is created with 
the sequestration of short-chain sulfur 
species into subnanometer cavities and 
the charge delocalization between them 
and the carbonaceous host. Highly re-
versible capacities achieved at almost 
100% Coulombic effi ciency over 4020 cy-
cles are demonstrated. This new charge/
discharge mechanism opens up new pos-
sibilities for designing nanostructured 
cathode materials for rechargeable Li/S 
battery chemistry.
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Organic Photovoltaics

  S.   Schubert ,  F.   Schmidt , 
 H. von   Wenckstern ,  M.   Grundmann , 
 K.   Leo ,*  L.   Müller-Meskamp*  ... 4321–4327 

Eclipse Pulsed Laser Deposition for 
Damage-Free Preparation of Transparent 
ZnO Electrodes on Top of Organic 
Solar Cells

 ZnO transparent topelectrodes  are suc-
cessfully deposited onto evaporated 
small molecule organic solar cells by 
eclipse pulsed laser deposition (PLD). 
The damage-free deposition is achieved 
by variation of the target composition 
(Ga content), the chamber background 
gas (O 2 , N 2 , Ar) and pressure, and the 
PLD parameters, including distance 
and substrate shadowing (eclipse PLD). 
Thus, PLD enables the deposition of 
TCO materials onto sensitive organic 
devices.

  S.   Lee ,  W.   Zhang ,  F.   Khatkhatay , 
 Q.   Jia ,  H.   Wang , 
 J. L.   MacManus-Driscoll*  .......4328–4333 

Strain Tuning and Strong Enhancement 
of Ionic Conductivity in SrZrO 3 –
RE 2 O 3  (RE = Sm, Eu, Gd, Dy, and Er) 
Nanocomposite Films

Ion Transport It is shown that the ionic conductivity in 
vertical nanocomposite  heteroepitaxial 
fi lms of SrZrO 3 –RE 2 O 3   can be tuned 
and strongly enhanced using embed-
ded, stiff, and vertical nanopillars of 
RE 2 O 3  (RE = Sm, Eu, Gd, Dy, and Er). 
This is attributed to proportional in-
crease of tensile strain in SrZrO 3  with 
increasing lattice constant of RE 2 O 3  
from Er 2 O 3  to Sm 2 O 3 .

  J.   Sun ,  M. A.   Memon ,  W.   Bai ,  L.   Xiao , 
 B.   Zhang ,  Y.   Jin ,  Y.   Huang , 
 J.   Geng*  ...................................4334–4343 

Controllable Fabrication of Transparent 
Macroporous Graphene Thin Films and 
Versatile Applications as a Conducting 
Platform

Graphene Macroporous graphene thin fi lms  (MGTFs) that combine the features of 2D graphene 
fi lms (being transparent) and 3D porous monoliths (being porous) are fabricated. The 
MGTFs can be used as porous electrode for electrochemical deposition of nanoparti-
cles such as Pt and CdSe. The macroporous structures lead to enhanced performance 
in ORR and photoelectrochemical H 2  generation.

  X.   Zeng ,  D. T.   McCarthy ,  A.   Deletic , 
 X.   Zhang*  ................................4344–4351 

Silver/Reduced Graphene Oxide 
Hydrogel as Novel Bactericidal Filter for 
Point-of-Use Water Disinfection

Water Treatment A novel bactericidal silver/reduced gra-
phene oxide (Ag/rGO) hydrogel  with 
well-dispersed Ag nanoparticles and 
controlled porous rGO network is syn-
thesized by an environment-friendly 
one-pot hydrothermal reaction. The 
highly porous Ag/rGO hydrogel exhib-
its excellent antibacterial performance 
when it is used to fi lter real impaired 
water driven only by gravity, inactivating 
more than 94% of  Escherichia coli  cells 
and around 99% of coliforms.
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 This report demonstrates an easy-
formulating core-shell structured carrier 
for nucleic acids , comprising a polyplex 
core of any content and triblock copoly-
mer membrane to encapsulate, protect, 
and direct the nucleic acid materials 
such as siRNA to target cells without 
pre-phagocytic leaking, degradation, and 
disassembly.

FULL PAPER
Cell Targeting

  X.   Ge ,  S.   Duan ,  F.   Wu ,  J.   Feng ,  H.   Zhu , 
 T.   Jin * .................................... 4352–4363 

Polywraplex, Functionalized Polyplexes 
by Post-Polyplexing Assembly of 
a Rationally Designed Triblock 
Copolymer Membrane
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