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Advanced Materials has been bringing you the

Directed nanoparticle self-organization and two-
photon polymerization are combined to enable
three-dimensional soft-magnetic actuators with
complex shapes and shape-independent mag-

best in materials research for over twenty-five
years.
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type microactuators. As discussed by C. Peters i !

. . Advanced Materials now brings you even more of
and co-workers on page 5269, generic and facile the latest results at the cutting edge of materials
combination of glycine grafting and subsequent ——
protein immobilization exploits the actuator’s
increased surface area, providing for a swim-
ming microrobotic platform with enhanced
load capacity desirable for future biomedical
applications.
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Thin Films

On page 5177, D. Kan, H. Kurata, and co-workers
discuss high-resolution ABF-STEM observations
which reveal that picometer-order displacements
of the oxygen atoms at the heterointerfaces
between transition-metal oxides have a close cor-
relation with structural distortions in the thin film
heterostructures. The oxygen displacement can
also be modified by inserting a unit-cell thick oxide
layer, demonstrating that the manipulation of the
oxygen displacement at the interface is a good way
to control the structural distortions that determine
functional properties of oxide thin films.
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Hydrogels

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.

Photochromic transparent membranes with
reversible color switching and pronounced per-
meability change are demonstrated by K. Schéller,

L. Scherer, and co-workers on page 5194. nght- With an ISI impact Factor of 7.514 and publish-
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responsive spiropyran and spirooxazine deriva-
tives are introduced to amphiphilic polymer
co-networks to achieve the stimuli-responsive
behavior of the delivery membrane and a similar
heterophase structure and permeability like nat-
ural skin (shown in the picture). These properties
are requested when applied as a “smart” light-
responsive membrane in a transdermal caffeine-
delivery system for pre-term neonates.
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Thin Films . 2] The manipulation of the displacement
N "cton of i of the apical oxygen atom at the hetero-

R. Aso, D. Kan,* Y. Shimakawa, osr interface is demonstrated as a tool to
H. Kurata® ......ccoooeverrrnnnnn. 5177-5184 de e control the structural distortions that
SRR determine functional properties of tran-

. . Oxygen Displacement
Control of Structural Distortions

in Transition-Metal Oxide Films
through Oxygen Displacement at the
Heterointerface

sition-metal oxide thin films. High-resolu-
tion ABF-STEM imaging reveals that the
interfacial octahedral connection angle
is characterized by the picometer-order
displacement of apical the oxygen atom.
The findings provide a further degree of
freedom for designing novel oxide-based
heterostructures.

GdScO3

ICoIorimetry By taking advantage of a mechanochro-
mic conjugated polydiacetylene (PDA)
and the hydrocarbon-induced swell-
ing properties of polydimethylsiloxane
(PDMS), a sensor film that enables col-
orimetric differentiation among satu-
rated aliphatic hydrocarbons (SAHCs)
is developed. The unprecedented PDA-
PDMS composite sensor undergoes a
blue-to-red colorimetric transition that
is dependent on the chain length of the
hydrocarbon target.

D.-H. Park, J. Hong, I. S. Park, C. W. Lee,
Jo-MLKim™ e 5186-5193

% A Colorimetric Hydrocarbon Sensor
Ve \\) Employing a Swelling-Induced

<" Mechanochromic Polydiacetylene

Photochromic membranes with reversible
color switching and pronounced permea-
bility change are created by incorporating
spiropyran and spirooxazine derivatives
into amphiphilic polymer co-networks.
Truly tunable and responsive characteris-
tics and the heterophase structure of the
membranes are demonstrated to match
the permeability properties of a given
skin.

I Hydrogels

K. Schéller,* S. Kuipfer, L. Baumann,

P. M. Hoyer, D. de Courten, R. M. Rossi,
A. Vetushka, M. Wolf, N. Bruns,

L. J. Scherer® .....cceevnerenene. 5194-5201

From Membrane to Skin: Aqueous
Permeation Control Through Light-
Responsive Amphiphilic Polymer
Co-Networks

I Drug Delivery g Py Hydrogel biomaterials are equipped with
" B

e PPy the tools of biocatalysis to achieve in situ

A. C. Mendes, Ny AV. il synthesis of drugs—Ilocally, at the time

AN Zelikin® ..o 5202-5210 / ® - point desired, and a dose to suit a par-

y’ _ .  ticular application. It is demonstrated

. sicmese @ . . :

Enzyme Prodrug Therapy Engineered sk ¢ that biocatalytic hydrogels synthesize
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into Biomaterials o, .0 o multiple, dissimilar therapeutic mol-

° A

ecules: individually, sequentially, or in
combination.
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Atomic scale point defect engineer-
ing is introduced as a new strategy to
optimize the electrical properties and
lattice thermal conductivity of ther-
moelectric materials simultaneously.
(Bi,Sb),(Te,Se); thermoelectric materi-
als are selected as a paradigm to dem-
onstrate the applicability of this new
approach. The present results strongly
demonstrate the efficacy of this strategy
and provide a new route for improving
thermoelectric properties.
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Thermoelectrics

F e 5211-5218

Point Defect Engineering of High-
Performance Bismuth-Telluride-Based
Thermoelectric Materials

A range of linear conjugated polymers
of intrinsic microporosity (C-PIMs) is re-
ported, combining for the first time the
properties of conjugated microporous
polymers (tunable electronic properties,
compositional variation) and linear poly-
mers of intrinsic microporosity (PIMs;
solution processability and film forma-
tion). These soluble materials have a
number of potential applications, for ex-
ample as components in devices where
large, porous interfaces are combined
with extended electronic conjugation.
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Porous Materials I

G. Cheng, B. Bonillo, R. S. Sprick,
D. ). Adams, T. Hasell,
A. 1. Cooper® .....ccueenecencnnns 5219-5224

Conjugated Polymers of Intrinsic
Microporosity (C-PIMs)

Optical gain in the near infrared spec-
tral range is demonstrated in electro-
spun fibers. The fibers can be aligned
in free-standing arrays and show ampli-
fied spontaneous emission as well as
self-waveguiding properties. The infra-
red optical gain opens the way for the
embedding of electrospun materials in
fiber amplifiers and nanolasers.
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Optical Gain I

G. Morello,* M. Moffa,
S. Girardo, A. Camposeo,*
D. Pisignano™.........ccccccueurnene 5225-5231

Optical Gain in the Near Infrared
by Light-Emitting Electrospun Fibers

The thermally activated delayed fluo-
rescence (TADF) emitter CC2TA shows
a high degree of horizontal orientation.
Using excited states lifetime measure-
ments of the prompt fluorescence, its
radiative quantum efficiency can be de-
termined. This is the basis for a com-
prehensive analysis of the efficiency
boost of organic light-emitting diodes
beyond the classical limit due to emitter
orientation and TADF.
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Organic Electronics I

C. Mayr, S. Y. Lee, T. D. Schmidt,
T. Yasuda, C. Adachi,
W. Britting™ ....ccoooovviiiiiins 5232-5239

Efficiency Enhancement of Organic
Light-Emitting Diodes Incorporating a
Highly Oriented Thermally Activated
Delayed Fluorescence Emitter
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Nanocomposites

R. Zhao, W. Li, J. H. Lee, E. M. Choi,

Y. Liang, W. Zhang, R. Tang, H. Wang,
Q. X. Jia, J. L. MacManus-Driscoll,*

H. Yang* ..o 5240-5245

Precise Tuning of (YBa,Cu;0; 5);,:
(BaZrO,), Thin Film Nanocomposite
Structures

The precise tuning of inorganic nano-
composite thin films is realized using
(YBa,Cu;30,.5)1,:(BaZrOs), as a model
system. A nanostructure switch from a
vertical columnar structure to a horizon-
tal multilayered structure is found with a
transition, cross-ply structure at x = 0.4.
Energetic considerations are used to ex-
plain the observed structures.

I Biomedical Applications

P. Anilkumar, E. Gravel, |. Theodorou,
K. Gombert, B. Thézé, F. Ducongé,*
E. DOris™ ..ocooviieeeeeeeeievenns 5246-5252

Nanometric Micelles with Photo-
Triggered Cytotoxicity

C,s-NB-PEG
micelle

derivative

The development of a photo-respon-
sive micellar system capable of trigger-
ing cell death is reported. Illumination
of the photo-responsive micelles pro-
duces a cytotoxic species that is utilized
in the on-demand inhibition of cellular
proliferation.

I Epitaxy

N. W. Johnson,* P. Vogt, A. Resta,
P. De Padova, |. Perez, D. Muir,
E. Z. Kurmaey, G. L. Lay,

A. MoEWES ......cccvveerreeen, 5253-5259

The Metallic Nature of Epitaxial Silicene
Monolayers on Ag(111)
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The electronic structure of epitaxial si-
licene monolayers on Ag(111) is explored
through the complementary techniques
of density functional theory (DFT) calcu-
lations and synchrotron-based soft X-ray
spectroscopy experiments. Interaction
with the underlying Ag substrate is found
to confer a metallic nature upon the si-
licene monolayers, ruling them out as
possible Dirac cone hosts.
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Thermo-responsive self-healing poly- 40047 — Self Healing
urethanes that can be healed repeat- 350 —o— First Healing
. . . —~— Second Healing

edly without the application of external 300 —o— Third Healin Y. Heo, H. A. Sodano*............ 5261-5268
forces are developed. Instead, these 555
polymers use thle Zhgpe-rr]emory eﬁecl: Z 20/ Self-Healing Polyurethanes with Shape
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Directed nanoparticle self-organization Superparamagnetic Actuators I

and two-photon polymerization are
combined to enable three-dimensional
soft-magnetic actuators with complex
shapes and shape-independent mag-
netic properties as demonstrated by the
twist-type microactuators. A generic and
facile combination of glycine grafting
and subsequent protein immobilization
exploits the actuator’s increased surface
area, providing for a swimming micro-
robotic platform with enhanced load
capacity, desirable for future biomedical
applications.

C. Peters,”* O. Ergeneman,
P. D. W. Garcia, M. Miiller, S. Pané,*
B. . Nelson, C. Hierold.......... 5269-5276

Superparamagnetic Twist-Type Actuators
with Shape-Independent Magnetic
Properties and Surface Functionalization
for Advanced Biomedical Applications

Li,MnSiO,/C nanocomposite with a bi- PMMA PMMA & metal & macroporous Batteries I
modal macro-/mesoporous structure is = i b
prepared as a potential cathode mate- filtration calcination G. He, A. Manthiram*............ 5277-5283
rial for Li-ion batteries. The cells show »
high reversible capacities at a practical Nanostructured Li,MnSiO,/C Cathodes
current rate of 1 C at 45 °C, implying 180 100 with .Hi.erarchical Mac.ro-/Mesoporosity
that the stability of Li,MnSiO, cathodes ~ ~ |~ = & for Lithium-lon Batteries
can be greatly improved via appropriate - ! g
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White-light-emitting silk protein/quan-
tum dot hybrid films are successfully
prepared by controlling the molar ratio
of blue luminescent ZnSe and yellow
luminescent CdTe quantum dots via an
assembly method based on hydrogen
bonding. The silk films with uniform
quantum dot dispersion show unique
advantages, and are a promising candi-
date for application in optical devices.

Adv. Funct. Mater. 2014, 24, 5172-5176

UV Excitation

ZnSe QDs

CdTe QDs

Silk Film
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Hybrid Materials I

N. B. Lin, F. Hu, Y. L. Sun, C. X. Wu,
H. Y. Xu,* X, Y. Liu® e, 5284-5290

Construction of White-Light-Emitting
Silk Protein Hybrid Films by Molecular
Recognized Assembly among
Hierarchical Structures
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Batteries A novel, facile synthetic route to pro-
duce nanometer-sized Ge interconnected
’ N by carbon i

is proposed. Amorphous

GeO,/C composite is synthesized by the

‘ decomposition of a germanium-citrate
complex at relatively low temperature,
followed by calcination in an inert atmos-
phere. Low-temperature reaction pre-
vents the aggregation of Ge observed at

T e high temperatures. Electrodes based on
nanometer-sized Ge interconnected by a

carbon layer show excellent electrochemi-

cal performances and great potential as

anode materials for lithium ion batteries.

D.T. Ngo, R. S. Kalubarme, H. T. T. Le,
J. G. Fisher, C.-N. Park, 1.-D. Kim,
C.-). Park o 5291-5298 pa
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ILithium-Sulfur Batteries prF —— —_cci il A bifunctional separator with a light-
weight carbon-coating offers excellent

S.-H. Chung, dynamic electrochemical stability with
A. Manthiram* ...........cc........ 5299-5306 Li-S cells: a high initial discharge capacity

of 1389 mA h g7! and long cycle life. The
static electrochemical stability is further
evidenced by low self-discharge and ex-
cellent capacity retention after a 3 month
rest period.

Bifunctional Separator with a Light-
Weight Carbon-Coating for Dynamically
and Statically Stable Lithium-Sulfur
Batteries
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