Light-Emitting Diodes

A novel all-phosphor, four-color, white organic light-
emitting diode (WOLED) architecture is presented
that utilizes molecular energy transfer or, specifi-
cally, triplet exciton down conversion within common
organic layers in a cascaded emissive zone con-
figuration. As reported by Yi-Lu Chang, Gregory D.
Scholes, Zhenghong Lu, and co-workers on page 705,
exceptional performance combinations of external
quantum efficiency and color rendering index are
achieved. This represents a significant step towards
the realization of WOLEDs in solid-state lighting.

Nanorods

On page 683, lan Maclaren and co-workers report
the discovery of novel Nd-oxide nanorod precipitates
in Nd/Ti co-doped bismuth ferrite. The 3D structure
of these unique nanoscale objects is reconstructed
using a combination of atomic resolution scanning
transmission electron microscopy imaging and
spectroscopy with density functional calculations,
which also reveal novel electronic properties around
the nanorods.

Adv. Funct. Mater. 2013, 23, 655

Stimuli-Responsive Materials

An isoporous integral asymmetric block copolymer
membrane obtained by a non-solvent solvent
exchange process is reported by Volker Abetz and
co-workers on page 731. The surface pores can be
reversibly closed and opened by changing the pH
value. Postmodification of this membrane with a
temperature-sensitive block leads to a double stim-
uli-responsive membrane, in which the pores can be
reversibly opened and closed by both pH and tem-
perature changes. Thorsten Wolff is acknowledged
for the design of the back cover image.

© 2013 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

www.adymat.de

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

With its increased ISI Impact Factor of 13.877,
Advanced Materials is one of the most influential
journals in the field. Publishing every week,
Advanced Materials now brings you even more of
the latest results at the cutting edge of materials
science.

www.advmat.de

I |MICRO

} 1/2013
i IWILEY-VCH

otopelogical Suraces for Sty ofAdnesion-
iy

N
Dependent Cell Mechanosensi
- Fuand couorkers

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.

With an ISl impact Factor of 8.349 and publish-
ing every two weeks in 2013 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

wileyonlinelibrary.com 655



FEATURE ARTICLE

Hydrogels

Y. H. Li, G. Y. Huang, X. H. Zhang,
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Magnetic Hydrogels and Their
Potential Biomedical Applications
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Compact Saloplastic Poly(Acrylic
Acid)/Poly(Allylamine) Complexes:
Kinetic Control Over Composition,
Microstructure, and Mechanical
Properties
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Magnetic hydrogels are emerging as a
novel biocomposite for active response
properties and extended applications.
State-of-the-art methods for magnetic
hydrogel fabrication are presented. The
applications of magnetic hydrogels in
biomedical engineering are also reviewed,
including tissue engineering, drug delivery
and enzyme immobilization, cancer
therapy, and soft actuators. Concluding
remarks and perspectives for the future
development of magnetic hydrogels are
addressed.

Mechanical resistant compact saloplastic polyelectrolyte complexes of poly(allylamine
hydrochloride) and poly(acrylic acid sodium salt) with tunable porosity can be obtained
by controlling the kinetics of complexation and subsequent ultracentrifugation.
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I Nanorods

I. MacLaren,* L. Q. Wang, B. Schaffer,
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Novel Nanorod Precipitate Formation
in Neodymium and Titanium Codoped
Bismuth Ferrite
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Novel self-assembled nanorods with a
neodymium-rich core are discovered
in neodymium and titanium codoped
bismuth ferrite. The three-dimensional
atomic structure and chemistry of these
nanorods is determined using a combi-
nation of scanning transmission electron
microscopy and density functional calcu-
lations. The theoretical studies show that
these may function as one-dimensional
semiconducting channels through the
ceramic.

I Organic Transistors

H. H. Choi, M. S. Kang, M. Kim,
H. Kim, J. H. Cho,* K. Cho* ...... 690—696

Decoupling the Bias-Stress-Induced
Charge Trapping in Semiconductors
and Gate-Dielectrics of Organic
Transistors Using a Double Stretched-
Exponential Formula
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Double stretched-exponential formula
enables the bias-stress-induced charge
trapping in semiconductor and gate-
dielectric layers in organic field-effect
transistors to be separately described.
The gate-dielectric layer is found to play
a more critical role than the semicon-
ductor layer in the bias-stress effects,
possibly because the distribution of the
activation energy for charge trapping in
the gate-dielectric layer is wider than the
semiconductor.

Adv. Funct. Mater. 2013, 23, 656-659



The combination of hydrogel chemistry
and fiber morphology provides an ideal
platform for the encapsulation of cells
for many large-scale applications. A
microfluidic device is used to continu-
ously produce hydrogel fibers of various
sizes encapsulating viable bacteria.
Within the fiber shaping microchannel,
cells are localized in the hydrodynami-
cally constrained pre-gel, and upon
exposure to light, a continuous biohy-
brid fiber forms.
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Rapid and Continuous Hydrodynamically

Controlled Fabrication of Biohybrid
Microfibers

A novel four-color white organic light-
emitting diode architecture employing
exciton trapping green molecules which
efficiently perform triplet exciton down
conversion to co-deposited yellow and
red emitters achieves record high per-
formance combinations of external
quantum efficiency (EQE) and color
rendering index (CRI): an EQE of 23.3%
at 1000 cd/m? and an EQE of 20.4% at
5000 cd/m? with a CRI of 84 and 85,
respectively, excellent for solid-state
lighting.
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Organic Light-Emitting Diodes

Y.-L. Chang,* Y. Song, Z. Wang,
M. G. Helander, . Qiu, L. Chai,
Z. Liu, G. D. Scholes,*

Zo LU i 705-712

Highly Efficient Warm White Organic
Light-Emitting Diodes by Triplet Exciton
Conversion

In situ thermo-mechanical bending
tests on single crystal silicon samples
are performed with concurrent control
of sample size (from 720 nm to 8.7 um)
and temperature (room temperature to
375 °C) using a SiC-based MEMS stage.
This study unambiguously shows that
the brittle-to-ductile transition tempera-
ture reduces with sample size. To inter-
pret the experimental observations, a
mechanism-based model is proposed.
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In Situ Study of Size and Temperature
Dependent Brittle-to-Ductile Transition
in Single Crystal Silicon

Using template-defined electrochem-
ical deposition, a versatile and simple
strategy is demonstrated to fabricate 3D
surface patterns with prescribed compo-
sitions, including metals, metal oxides,
conductive polymers, or composites.
A variety of 3D surface patterns such
as semishells, Janus particles, micro-
cups, and mushroom-like clusters are
created.

Adv. Funct. Mater. 2013, 23, 656-659
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Surface Patterning

S. Yang, M. I. Lapsley, B. Cao, C. Zhao,
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Large-Scale Fabrication of Three-
Dimensional Surface Patterns Using
Template-Defined Electrochemical
Deposition
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Functional Coatings
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Double Stimuli-Responsive Isoporous
Membranes via Post-Modification of
pH-Sensitive Self-Assembled Diblock
Copolymer Membranes

Double stimuli-responsive membranes are prepared by modification of pH-sensitive
integral asymmetric polystyrene-b-poly(4-vinylpyridine) (PS-b-P4VP) diblock copolymer
membranes with temperature-responsive poly(N-isopropylacrylamide) (pNIPAM).
PS-b-P4VP membranes are first functionalized with a mussel-inspired polydopamine
coating and then reacted with amine-terminated pNIPAM. The pH- and thermo-
double sensitivities of the modified membranes are proven by determining the water
flux under different temperature and pH conditions.
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I Organic Light Emitting Diodes

C.-J. Chiang, A. Kimyonok,

M. K. Etherington, G. C. Griffiths,

V. Jankus, F. Turksoy,*
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Ultrahigh Efficiency Fluorescent Single
and Bi-Layer Organic Light Emitting
Diodes: The Key Role of Triplet Fusion

A new family of anthracene core emitters
where the lowest triplet state has less
than half the energy of the next highest
triplet level is developed. The triplet
fusion becomes highly efficient, resulting
in fluorescent organic light emitting diode
(OLED) devices of very simple structure,
that far exceed the 25% external quantum
efficiency limit due to the efficient sin-
glet generation from triplet fusion in the
device.
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Analysis of Phase Separation in High
Performance PbTe-PbS Thermoelectric
Materials

www.afm-journal.de

In addition to microstructural analysis, adherence to Vegard’s law of alloys has long
been the standard toward assessing thermoelectric materials as solid solutions as
opposed to nano-phase separated. Using infrared reflectivity and nuclear magnetic
resonance spectroscopy, incipient phase separation may be observed for certain
quenched “alloys” of PbTe,_,S, that obey Vegard’s law by in situ powder synchrotron
X-ray diffraction, demonstrating that careful chemical analysis is required to adequately
demonstrate whether a thermoelectric material is truly phase homogeneous.
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ZnGa,0, nanocubes with exposed {100}
facets are synthesized by a hydrothermal
ion-exchange reaction using GaOOH pre-
cursor nanoplates via a single-crystal to
single-crystal phase transformation. The
high hole mobility on the {100} facets
of the ZnGa,O, nanocube promotes the
water oxidation process, thus improving
the performance in CO, photoreduction
to CH,.
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An lon-Exchange Phase Transformation
to ZnGa,0, Nanocube Towards Efficient
Solar Fuel Synthesis

A dopamine-modified conjugated poly-
mer, PFPDA is synthesized for pH
sensing. At low pH, dopamine exists
in its hydroquinone form and lacks the
ability to quench fluorescence. At high
pH, the quinone from dopamine auto-
oxidation quenches the fluorescence of
PFPDA through efficient intramolecular
electron transfer. PFPDA exhibits a fluo-
rescence “turn-on” response at low pH,
and can be used for autophagy imaging
of HelLa cells with good selectivity.
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Conjugated Polymers I

Q. Wen, L. Liu,* Q. Yang, F. Ly,
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Dopamine-Modified Cationic Conjugated
Polymer as a New Platform for pH
Sensing and Autophagy Imaging

Symmetric large-area metal-molecular
monolayer-metal junctions are fabri-
cated in high yield and electrically char-
acterized. The device structure employs
embedded ultra-smooth  (template-
stripped) metal bottom electrodes, com-
bined with a soft deposition method of
ultra-smooth top electrodes embedded
in cellulose acetate butyrate from water.
Alkanethiol chain length-dependent J-V
measurements confirm the suitability of
the method to fabricate molecular mon-
olayer junctions.

Adv. Funct. Mater. 2013, 23, 656-659
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Symmetric Large-Area Metal-Molecular
Monolayer-Metal Junctions by Wedging
Transfer
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