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On page 1372, H. N. Alshareef and co-workers 
demonstrate high-performance polymer memory 
fabricated using blends of ferroelectric P(VDF-
TrFE) and highly insulating poly(p-phenylene 
oxide). The films spontaneously phase separate 
into amorphous PPO nanospheres embedded 
in a semicrystalline P(VDF-TrFE) matrix. These 
blend devices display highly improved ferroelec-
tric and dielectric performance with low dielectric 
losses, enhanced thermal stability (up to ≈353 K), 
excellent polarization fatigue (80% retention after 
106 cycles), and high dielectric breakdown fields 
(≈360 MV/m).

Dendrimers

The nano brain created by S. Ghosh, A. Bandyopad-
hyay, and co-workers is a single cell gygote which 
can sense the environment around it. At just 7 nm, 
it has sensors (white balls on the surface), the 
ability to analyse and make decisions (sea green 
computing device) and to respond (red molecular 
machines). This cell, described on page 1364, can 
grow continuously into a series of complex struc-
tures to form a brain-jelly made to use in a Robot’s 
brain.

Solar Cells

A solar cell device under sunlight irradiation is 
shown by Y.-J. Cheng and co-workers. The device 
contains a photoactive layer which can efficiently 
absorb the light. There are three components in 
the active layer: the green flying ribbons repre-
sent the p-type poly3-hexylthiopehene polymers, 
while the blue shining balls represent the n-type 
PC61BM, and the red balls are the other PCBM-
based fullerene material, functionalized with pen-
tafluorophenyl groups. The device is described in 
detail on page 1418.
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FULL PAPERS
Hybrid Materials    Highly luminescent, solution processable 

silicon nanocrystals/polystyrene hybrid 
materials  are synthesized using size-inde-
pendent radical-initiated hydrosilylation. 
Combining the properties of nanocrystals 
with polymer signifi cantly increases solu-
bility and processability, provides the op-
portunity to fabricate uniform nano- and 
microscale architectures, and renders 
silicon particles chemically resistant to 
prolonged exposure to strongly basic 
conditions.  

  Z. Yang, M. Dasog, A. R. Dobbie, 
R. Lockwood, Y. Zhi, A. Meldrum, 
J. G. C. Veinot* ........................1345–1353  

   Highly Luminescent Covalently Linked 
Silicon Nanocrystal/Polystyrene Hybrid 
Functional Materials: Synthesis, 
Properties, and Processability      

Water Treatment

  J. Yang, H. W. Zhang, M. H. Yu, 
I. Emmanuelawati, J. Zou, Z. G. Yuan, 
C. Z. Yu*  .............................. 1354–1363  

   High-Content, Well-Dispersed  γ -
Fe 2 O 3  Nanoparticles Encapsulated 
in Macroporous Silica with Superior 
Arsenic Removal Performance      

   Delicate  γ -Fe 2 O 3  @ macroporous silica 
composites  with well-dispersed small  γ -
Fe 2 O 3  nanoparticles and open pore net-
works are fabricated as effi cient arsenic 
adsorbents. Electron tomography tech-
nique confi rms that iron oxide nanoparti-
cles are spatially separated and anchored 
on the pore walls. Spatially well-dispersed 
small nanopartilces and open pore net-
works make composites promising for 
both As (III) and As (V) removal.  

Dendrimers

  S. Ghosh,* M. Dutta, S. Sahu, D. Fujita, 
A. Bandyopadhyay*  ............. 1364–1371  

   Nano Molecular-Platform: A Protocol 
to Write Energy Transmission Program 
Inside a Molecule for Bio-Inspired 
Supramolecular Engineering      

   The doped molecules inside a dendritic 
box control 32 molecular rotors  on the 
surface of the dendrimer and trigger 
chain-reaction of supramolecular struc-
tures, nanometer to milli-meter scale by 
harnessing electrical or optical energy. 
The communication pathway between 
molecular rotor, dendritic core molecule, 
and the dendrimer is identifi ed as a non-
chemical route for programming giant 
supramolecular architectures via molecu-
lar programming.  

Memory    High-performance polymer ferroelectric 
memory  is fabricated using blend fi lms 
of ferroelectric P(VDF-TrFE) and highly in-
sulating polyphenylene oxide (PPO). The 
morphology consists of phase-separated 
nanospheres of amorphous PPO, sur-
rounded by a ferroelectric P(VDF-TrFE) 
matrix. The devices are relatively smooth 
and display improved ferroelectric and 
dielectric performance with enhanced 
thermal stability, fatigue endurance, and 
dielectric breakdown fi elds.  

  M. A. Khan, U. S. Bhansali, 
M. N. Almadhoun, I. N. Odeh, D. Cha, 
H. N. Alshareef* .................. 1372–1381  

   High-Performance Ferroelectric Memory 
Based on Phase-Separated Films of 
Polymer Blends       
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E. Banin* .................................1382–1390  

   A Zn-Doped CuO Nanocomposite 
Shows Enhanced Antibiofi lm and 
Antibacterial Activities Against 
 Streptococcus Mutans  Compared to 
Nanosized CuO      

FULL PAPERS
Antibacterials   Antibiofi lm properties of Zn:CuO and CuO nanoparticle coatings.  High-resolution 

scanning electron microscopy (HR-SEM) imaging of  S. mutans  biofi lms on coated and 
uncoated teeth are shown. Biofi lms are grown for 24 h at 37 °C. No  S. mutans  biofi lm 
formation is observed on nanoparticle-coated teeth (with Zn:CuO and CuO nanoparti-
cles) as compared to the control, uncoated teeth.  

  C. A. Custódio, V. E. Santo, 
M. B. Oliveira, M. E. Gomes, 
R. L. Reis, J. F. Mano* ............1391–1400  

  Functionalized Microparticles Producing 
Scaffolds in Combination with Cells     

Regenerative Medicine   The utility of functionalized microparti-
cles as a strategy to form instructive cell 
microenvironments  is demonstrated. 
Microparticles are modifi ed with anti-
bodies, to target specifi c growth factors. 
These particles promote the assembly 
into a stable 3D construct triggered by 
the presence of stem cells. The obtained 
construct simultaneously provides sup-
port for cell proliferation, as well as lo-
calized and sustained presentation of 
factors to modulate cell function.  

  H. L. Zhang, Y. Yang, Y. J. Su, J. Chen, 
K. Adams, S. Lee, C. G. Hu, 
Z. L. Wang*  ............................1401–1407  

   Triboelectric Nanogenerator for 
Harvesting Vibration Energy in Full 
Space and as Self-Powered Acceleration 
Sensor      

Nanogenerators   A spherical three-dimensional triboelec-
tric nanogenerator (3D-TENG) with a 
single   electrode  is designed. The ration-
ally developed 3D-TENG can effectively 
scavenge ambient vibration energy in 
full space. Moreover, the TENG is uti-
lized to design the self-powered accel-
eration sensor.  

  D. M. Marincel, H. Zhang, A. Kumar, 
S. Jesse, S. V. Kalinin, W. M. Rainforth, 
I. M. Reaney, C. A. Randall, 
S. Trolier-McKinstry* ..............1409–1417  

  Infl uence of a Single Grain Boundary on 
Domain Wall Motion in Ferroelectrics     

Piezoelectrics   A decrease in the nonlinear piezoelec-
tric response  is observed in the vicin-
ity (720–820 nm) of the 24 °  tilt grain 
boundary. It is proposed that the elastic 
strain fi eld at the grain boundary inter-
acts with the ferro-electric/elastic do-
main structure, stabilizing (101)/(1̄  01) 
rather than (011)/(01̄  1) type domain 
walls, which inhibits domain wall mo-
tion under applied fi eld and decreases 
non-linearity.  
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FULL PAPERS
Solar Cells    A new PC 61 BM-based fullerene,  [6,6]-phe-

nyl-C 61  butyric acid pentafl uorophenyl 
ester (PC 61 BP F ) is presented. Supramo-
lecular attraction between the pentafl uo-
rophenyl group of PC 61 BP F  and the C 60  
cores of PC 61 BP F /PC 61 BM can effectively 
suppress the n-type PC 61 BP F /PC 61 BM 
materials from severe aggregation to 
mitigate the morphological evolution and 
preserve the device performance.  

  M.-H. Liao, C.-E. Tsai, Y.-Y. Lai, F.-Y. Cao, 
J.-S. Wu, C.-L. Wang, C.-S. Hsu, I. Liau, 
Y.-J. Cheng* ........................... 1418–1429  

   Morphological Stabilization by 
Supramolecular Perfl uorophenyl-C 60  
Interactions Leading to Effi cient and 
Thermally Stable Organic Photovoltaics      

Organic Electronics    The fi rst reprogrammable sticker-type 
organic memory  is successfully dem-
onstrated. The erasable sticker-type or-
ganic memory with a ready-to-conduct 
graphene electrode underlying can be 
easily molded onto arbitrary substrates 
and functions normally. It is believed that 
the newly designed sticker-type organic 
memory with reprogrammable feature 
may greatly broaden organic memory ap-
plications and advantage for the develop-
ment of future soft electronic systems.  

  Y.-C. Lai, Y.-X. Wang, Y.-C. Huang, 
T.-Y. Lin, Y.-P. Hsieh, Y.-J. Yang, 
Y.-F. Chen*  ........................... 1430–1438  

   Rewritable, Moldable, and Flexible 
Sticker-Type Organic Memory on 
Arbitrary Substrates      

Nanoparticles    Synthesis of nanoparticles with uncommon non-Platonic shapes  is only vaguely under-
stood, however, such particles with concave shapes demonstrate a variety of unique 
chemical, optical, and biological properties. In this work, the spiky colloidal particles 
can be successfully made by self-assembly. This makes it possible to combine different 
materials and results in the fi rst example of spiky magnetoplasmonic supraparticles.  

  H. Zhou, J.-P. Kim, J. H. Bahng, 
N. A. Kotov,* J. Lee* ...............1439–1448  

   Self-Assembly Mechanism of Spiky 
Magnetoplasmonic Supraparticles      

Organic Photovoltaics    The binary solvent gradient method  is 
used to determine the Hansen solubility 
parameters (HSP) of a star-shaped 
D- π -A small molecule and a fullerene 
derivative. The HSPs are used to predict 
suitable green formulations to success-
fully replace halogenated solvents in 
solution-processed active layer in bulk 
heterojunction photovoltaic devices.  

  I. Burgués-Ceballos, F. Machui, J. Min, 
T. Ameri, M. M. Voigt, Y. N. Luponosov, 
S. A. Ponomarenko, P. D. Lacharmoise, 
M. Campoy-Quiles, 
C. J. Brabec*  ...........................1449–1457  

   Solubility Based Identifi cation of Green 
Solvents for Small Molecule Organic 
Solar Cells      
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  J. J. Intemann, K. Yao, Y.-X. Li, H.-L. Yip, 
Y.-X. Xu, P.-W. Liang, C.-C. Chueh, 
F.-Z. Ding, X. Yang, X. Li, Y. Chen,* 
A. K.-Y. Jen*  ............................1465–1473  

   Highly Effi cient Inverted Organic Solar 
Cells Through Material and Interfacial 
Engineering of Indacenodithieno[3,2- b ]
thiophene-Based Polymers and Devices      

Conjugated Polymers   Highly effi cient inverted solar cells  are produced through a combination of mate-
rial and device engineering. Structural optimization of an indacenodiethieno[3,2-b]
thiophene-based polymer is achieved through incorporation of a alkylthieno[3,2-b]
thiophene  π -bridge. The new polymer exhibits high effi ciencies in inverted solar cells 
utilizing a ZnO layer modifi ed with a fullerene-based self-assembled monolayer in con-
junction with a graphene oxide-MoO 3  hole-transporting layer.  

  Y. W. Soon, S. Shoaee, R. S. Ashraf, 
H. Bronstein, B. C. Schroeder, 
W. Zhang, Z. Fei, M. Heeney, 
I. McCulloch, J. R. Durrant* ...1474–1482  

  Material Crystallinity as a Determinant 
of Triplet Dynamics and Oxygen 
Quenching in Donor Polymers for 
Organic Photovoltaic Devices     

Organic Photovoltaics   Triplet lifetime is found to strongly cor-
relate with relative material crystallinity  
for a broad range of semiconducting 
polymers, with more amorphous/disor-
dered polymer fi lms exhibiting longer 
triplet lifetimes.  

  R. Takekoh, T. P. Russell* .......1483–1489  

   Multi-Length Scale Porous Polymers      

Polymeric Films   Thin fi lms with porosities spanning 
from the nanoscopic to the macroscopic  
are obtained by combining breath fi g-
ures (BFs) with the nanoscopic mor-
phology inherent to block copolymers. 
The hydrophilicity of the blocks is found 
to be critical in defi ning the structure of 
the fi lm.  

  T. Song, H. Cheng, K. Town, H. Park, 
R. W. Black, S. Lee, W. I. Park, 
Y. Huang, J. A. Rogers, L. F. Nazar,* 
U. Paik* ...................................1458–1464  

   Electrochemical Properties of Si-Ge 
Heterostructures as an Anode Material 
for Lithium Ion Batteries      

FULL PAPERS
Charge Transport   Si-Ge and Ge-Si core–shell nanowires are synthesized  to systematically study the struc-

tural effect of Si-Ge heterogeneous nanostructures on both mechanics and kinetics 
through theoretical analysis and detailed experimental results. The Si-Ge core–shell na-
nowires show a much improved electrochemical performance, especially cycle perfor-
mance and rate capability, compared to those of the Ge-Si core–shell nanowires electrode.  
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