Rechargeable Batteries
Advanced Materials has been bringing you the
best in materials research for over twenty-five
years.

The front cover of this issue depicts three dimensional
(3D) MoS,-graphene composite microspheres consisting
of multiple nanospheres for sodium insertion and deser-
tion processes. On page 1780 the 3D MoS,-graphene com-
posite microspheres presented by J.-K. Lee, Y. C. Kang, and Advanced Materials is one of the most influential
co-workers show high reversible capacity and long cycle sta- journals in the field. Publishing every week,
bility as anode materials for sodium ion batteries. Advanced Materials now brings you even more of

the latest results at the cutting edge of materials
science.

With its increased ISI Impact Factor of 15.409,

www.advmat.de
Energy Storage

Constructing a self-buffered nanostructure is demonstrated
to be a facile and effective strategy to enhance lithium bat-
tery performance. On page 1773 L. Mai and team construct
a novel polygonal nanoscroll (PNS) structure via the self-
rolling, Ostwald ripening and scroll-by-scroll mechanism.
This novel PNS structure offers the robust outer wall and
expandable inner space to buffer the swelling stress during
Li+ ion intercalation/extraction, which effectively improves
the cycling stability.

Sensors

On page 1798, J. Zhou and colleagues present two kinds of
pretreated cotton threads that are entangled to form an double
helixes-structure generator. The generator is then coiled
around a silicone fiber to form an active fiber-based strain X |
sensor which shows sensitive and stable performance and S - .. ..
has the ability to detect human body motions. This indicates Specal s St Materand s

potential applications in future self-powered healthy monitor
systems by detecting the mechanical deformation of the

human body and surrounding environment. Small is the very best interdisciplinary forum for
all experimental and theoretical aspects of
fundamental and applied research at the micro
and nano length scales.

Transient Eletronics

The back cover image shows an array of transient electronic
devices on a thin molybdenum foil, designed to dissolve
completely in aqueous solutions in a controlled manner.
The results presented by J. A. Rogers and co-workers on
page 1789 suggest that biodegradable metal foils can pro-
vide robust and practical substrates for new applications
such as those in temporary implants for biomedical diag-
nosis and treatment, eco-friendly electronics, and hardware-
secure systems.

With an IS impact Factor of 7.514 and pub-
lishing every week in 2015 with papers online
in advance of print, Small is your first-choice
venue for top-quality communications, detailed
full papers, cutting-edge concepts, and in-depth
reviews of all things micro and nano.

www.small-journal.com
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Polygonal inorganic nanoscrolls are suc-
cessfully synthesized for the first time
via a self-rolling, Ostwald ripening, and
scroll-by-scroll process in aqueous solu-
tion. This kind of novel polygonal nano-
scroll structure represents an interesting
model with robust outwall and expand-
able inner space which buffers the swell- Py
ing stress during cycling, resulting in the

acity (mAh g-)
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Q. Wei, S. Tan, X. Liu, M. Yan, F. Wang,
Q. Li, Q. An, R. Sun, K. Zhao, H. Wu,
L. Mai™ o, 1773-1779

Novel Polygonal Vanadium Oxide
Nanoscrolls as Stable Cathode for
Lithium Storage
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largely enhanced cycling stability. This { i ~
novel structure is interesting and has 5 “§
great potential in other applications. ® ® E S — ME
Cycle numbe
3D MoS,-graphene composite microspheres consisting of multiple nanospheres are ~ Rechargeable Batteries I
prepared by a one-pot spray pyrolysis process with high scale-up potential. The 3D
MoS,—graphene composite microspheres show high reversible capacity and long cycle  S. H. Choi, Y. N. Ko, J.-K. Lee,*
stability as anode materials for sodium-ion batteries. The facile and continuous synthe- Y. C. Kang® ........cccocovururiurenrnne. 1780-1788
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tion kinetics, and biocompatibility studies
of transient electronics systems built on S.-K. Kang, S.-W. Hwang, S. Yu,
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I Fluorinated Graphene

X. Zheng, M. Zhang, X. Shi, G. Wang,
L. Zheng, Y. Yu, A. Huang,

P. K. Chu, H. Gao, W. Ren,* Z. Di,*
XoWang ..o 1805-1813

A barrier layer of fluorinated graphene
is applied to suppress the interdiffusio-
nand unstable interfacial oxide in HfO,/
Ge-based metal-oxide-semiconductor
devices. The device exhibits negligible
C-V hysteresis, extremely low leakage,
and superior equivalent oxide thickness.
The concept is expected to expedite
the implementation of germanium as a
channel material in next-generation nano-
electronic devices.

Fluorinated Graphene in Interface
Engineering of Ge-Based
Nanoelectronics
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I Hydrogen The cathodic current of a MoSe,~rGO/
Pl composite film hardly decreases at
—0.6 V compared to SCE by current den-
sity versus time curves, both illuminated
NW"N\N\'V\“N\,‘["WM and dark, illustrating how it possesses
high stability and sufficient cathodic cur-
rent density. These properties show its
potential as a better catalyst for hydrogen
evolution reaction, and even solar-driven

L. P. Jia, X. Sun, Y. M. Jiang, S. J. Yu,
C. M. Wang* ....ccoeecenvueucnne. 1814-1820
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A Novel MoSe,—Reduced Graphene
Oxide/Polyimide Composite Film
for Applications in Electrocatalysis
and Photoelectrocatalysis Hydrogen
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I DNA Conductivity DNA based self-assembled nanoconju-

gates and a macroscopic metamaterial
are synthetized, using naked maghemite
nanoparticles as electroactive supports.
DNA nanoconjugates show reversible
electrochemical behavior and better elec-
trochemical performances with respect to
. bare nanoparticles. The intimate contact
between DNA and nanoparticles is stud-
ied and electron transfer at the interface
between nanoparticles and DNA is un-
equivocally demonstrated by Méssbauer
spectroscopy and modeled by density
functional theory.

M. Magro, D. Baratella, P. Jakubec, Qfllm,\l/

G. Zoppellaro, ). Tucek, C. Aparicio,

R. Venerando, G. Sartori,

F. Francescato, F. Mion, N. Gabellini,
R. Zboril * F. Vianello* ........ 1822-1831
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Triggering Mechanism for DNA
Electrical Conductivity: Reversible
Electron Transfer between DNA and
Iron Oxide Nanoparticles
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Zeolite-coated highly porous arrays
with gradient porosity are used as filter-
panels for enzyme encapsulation using
a novel approach. By this method the
encapsulated enzyme molecules are
freely mobile like in their native form
within the gradient pores of stainless
steel discs, while the zeolite layer on top
of the discs acts as a protective layer
against enzyme leaching.
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Bionanotechnology

V. R. Reddy Marthala, M. Friedrich,

Z. Zhou, M. Distaso, S. Reuss,

S. A. Al-Thabaiti, W. Peukert,

W. Schwieger, M. Hartmann*...1832-1836

Zeolite-Coated Porous Arrays: A Novel
Strategy for Enzyme Encapsulation

Selective dispersion of semiconducting
carbon nanotubes by an n-type conju-
gated polymer is demonstrated. Mo-
lecular dynamics stimulations reveal
various polymer wrapping geometries
for different types of nanotubes. These
polymer-wrapped semiconducting car-
bon nanotubes exhibit ambipolar trans-
port, which is utilized for fabrication
of flexible complementary metal-oxide-
semiconductor-like logic circuits with-
out the need of n-doping.

Flexible Circuits I

H. Wang, Y. Li, G. Jiménez-Osés, P. Liu,
Y. Fang, ). Zhang, Y.-C. Lai, S. Park,
L. Chen, K. N. Houk, Z. Bao*...1837-1844

N-Type Conjugated Polymer-Enabled
Selective Dispersion of Semiconducting
Carbon Nanotubes for Flexible
CMOS-Like Circuits

A new series of acceptor-substituted oligothiophenes (DCCnT) is investigated.
Structural, thermal, optoelectronic, and photovoltaic properties are contrasted to
dicyanovinylene-capped oligothiophenes (DCVnT). Melting temperatures and solu-
bilities are significantly enhanced for the DCCnTs versus DCVnTs. Oligomers with
equal numbers of double bonds, show very similar absorption profiles. In vacuum-
processed planar heterojunction solar cells, DCC-terthiophenes DCC3T and DCC3T-
Me show superior photovoltaic parameters compared to conjugated corresponding
DCV-quaterthiophenes.
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Photovoltaics I

R. Fitzner, E. Mena-Osteritz, K. Walzer,
M. Pfeiffer, P. Bauerle*........... 1845-1856

A-D-A-Type Oligothiophenes for Small
Molecule Organic Solar Cells: Extending
the m-System by Introduction of Ring-
Locked Double Bonds

Terpolymer/protein and p°|ymer/|i_ Hybrid MnO, nanoparticles with tunable O, rate

pid matrices are used to design hybrid
MnO, nanoparticles with tailored hydro-
phobicity and structure for programma-
ble oxygen generation in a solid tumor.
They feature prolonged circulation in
the blood, superior tumor accumula-
tion, and higher reactivity with H,O, in
the acidic tumor microenvironment for
the production of O, and modulation of
tumor hypoxia through both local and
systemic administration.

o6 PMD
TMD

=
Eor
5} LMD
008
3
2
§0N
&
000
[ ENIEL]
Time / min

Deminished tumor hypoxia
al Saline control | Hybrid"MnO,

Selective oxygen generation

ngh tumor >
in the tumor

accumulation

Adv. Funct. Mater. 2015, 25, 1769-1772

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

Hybrid Nanoparticles I

C. R. Gordijo, A. Z. Abbasi, M. A. Amini,
H. Y. Lip, A. Maeda, P. Cai, P. J. O'Brien,
R. S. DaCosta, A. M. Rauth,

Xo Yo WU e 1858-1872

Design of Hybrid MnO,-Polymer-
Lipid Nanoparticles with Tunable
Oxygen Generation Rates and Tumor
Accumulation for Cancer Treatment
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J. Socratous, K. K. Banger, Y. Vaynzof,
A. Sadhanala, A. D. Brown, A. Sepe,
U. Steiner, H. Sirringhaus*...1873-1885

Electronic Structure of Low-Temperature
Solution-Processed Amorphous Metal
Oxide Semiconductors for Thin-Film
Transistor Applications

I Semiconductors
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The electronic  structure of low-
temperature, solution-processed indium—
zinc—oxide thin-film transistors is probed,
using X-ray photoelectron spectroscopy,
ultraviolet photoemission spectroscopy,
and photothermal deflection spectros-
copy. A compensation of a significant
density of acceptor states below the con-
duction band by shallow hydrogen and
oxygen vacancy-induced donor levels
is identified as the key factor for achiev-
ing high device performance at low
temperature.

Hybrid Materials

H. Ji, X. Liu, Z. Liu, B. Yan,
L. Chen, Y. Xie, C. Liu, W. Hou,*
LS 1886-1894

In Situ Preparation of Sandwich MoO,;/C
Hybrid Nanostructures for High-Rate
and Ultralong-Life Supercapacitors

A sandwich MoO,/C hybrid nanostructure assembled by a-MoO; and graphene layers
at a molecular level provides more accessible active sites and bicontinuous pathways
for quick transfer of charges inside the interlayers, as well as an excellent structure sta-
bility in the charge/discharge process. The electrode material has a high rate discharge
capability accompanying with a long cycle life.

* more active sites to be accessible

sandwich hybrid nanostructures

* H*and e
* excellent structure stability

I Organic Photovoltaics

T. Basel, U. Huynh, T. Zheng, T. Xu,
L. Yu, Z. V. Vardeny* ............ 1895-1902

Optical, Electrical, and Magnetic Studies
of Organic Solar Cells Based on Low
Bandgap Copolymer with Spin 7% Radical
Additives
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Charge transfer process in an organic
photovoltaic (OPV) cell is studied in
thin films and devices of a low bandgap
polymer. Major loss in copolymer-based
OPV devices is the formation of triplet ex-
citons in the polymer donor from 3CT at
the donor—acceptor interfaces. A method
is presented to circumvent this process
by incorporating spin }4 additives.
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