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Drug Delivery

Supramolecular cationic polymers, developed by 
Y. Ping, G. Tang, and co-workers on page 5482, are 
designed for the sequential delivery of immuno-
therapeutic agents and molecular targeted drugs 
to fight lung cancer. This new therapeutic modality 
combines the advantages of superantigens to 
activate antitumor immunity and the specificity 
feature of tyrosine kinase inhibitors to selectively 
induce tumor cell apoptosis, and reveals a syn-
ergistic effect on tumor inhibition over mouse 
models with lung carcinoma xenografts. The 
supramolecular cationic polymers can potentially 
be used for treating a wide spectrum of cancers.

Hydrophobic Surfaces

On page 5550, H. Yoon, K. Char, and colleagues 
demonstrate a superhydrophobic surface with 
various optical functions. The trilevel mesoporous 
structures fabricated by soft imprinting method 
show outstanding water repelling properties with 
high transparency in visible. In addition, various 
optical functions such as photochromism are 
realized by incorporating different dyes inside the 
mesoporous structure.

Nanomaterials

Functionalized biomaterials are playing important 
roles in healthcare research as well as disease 
diagnosis and therapy. Recent advances in the bio-
medical application of functionalized TiO2-based 
nanomaterials in the areas of bone reconstruction, 
intravascular stents, drug delivery systems, and 
biosensors are reviewed by S. L. Wu, P. K. Chu, 
and team on page 5464.
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FEATURE ARTICLE
Biomedical Applications  TiO 2  based nanomaterials with various 

structures  have been widely used for a 
variety of biomedical applications rang-
ing from tissue engineering to diseases 
diagnosis systems. Here, recent advances 
pertaining to nanostructured TiO 2  in four 
important areas are reviewed, namely 
bone scaffolds, intravascular stents, drug 
delivery systems, and biosensors.

  S. L.   Wu ,*  Z. Y.   Weng , 
 X. M.   Liu ,  K. W. K.   Yeung , 
 P. K.   Chu*  ............................. 5464–5481 

Functionalized TiO 2  Based 
Nanomaterials for Biomedical 
Applications

FULL PAPERS
Drug Delivery

  D.   Li ,  Y.   Li ,  H.   Xing ,  J.   Guo ,  Y.   Ping ,* 
 G.   Tang*  ............................... 5482–5492 

Synergistic Enhancement of Lung 
Cancer Therapy Through Nanocarrier-
Mediated Sequential Delivery of 
Superantigen and Tyrosin Kinase 
Inhibitor

 Sequential delivery of superantigen and 
tryrosin kinase inhibitor  by nanocarriers 
is proven to synergistically promote lung 
cancer therapy. The new therapeutic mo-
dality combines the advantages of supe-
rantigens to activate antitumor immunity 
with the specifi city feature of tyrosine 
kinase inhibitors to selectively induce tu-
mor cell apoptosis. This proof-of-concept 
study defi nes a unique strategy of effec-
tive lung cancer therapy for future clinical 
translation.

Quartz Films  Macroporous piezoelectric epitaxial quartz fi lms on (100)-silicon  are directly obtained 
from amorphous silica fi lms deposited through dip-coating and doped with metal 
cations to catalyze quartz crystallization. This process involves a novel silica phase 
separation, allowing the structuring of quartz. The piezoelectric functionality of fi lms 
is preserved within the macroporosity, providing large scope for nanosized quartz 
piezoelectrics.

  G. L.   Drisko ,  A.   Carretero-Genevrier ,* 
 M.   Gich ,  J.   Gàzquez ,  D.   Ferrah ,  D.   Grosso , 
 C.   Boissière ,  J.   Rodriguez-Carvajal , 
 C.   Sanchez * .......................... 5494–5502 

Water-Induced Phase Separation 
Forming Macrostructured Epitaxial 
Quartz Films on Silicon

Organic Electronics  Substituting a dicyanoperylene molecule 
with asymmetric branched alkyl chains  
is revealed to be an effective strategy for 
obtaining, upon thermal annealing, fi eld-
effect transistors with enhanced trans-
port properties with respect to linear alkyl 
chains.

  L.   Ferlauto ,  F.   Liscio ,*  E.   Orgiu ,* 
 N.   Masciocchi ,  A.   Guagliardi , 
 F.   Biscarini ,  P.   Samorì ,* 
 S.   Milita  ................................ 5503–5510 

Enhancing the Charge Transport in 
Solution-Processed Perylene Di-imide 
Transistors via Thermal Annealing of 
Metastable Disordered Films
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FULL PAPERS
Boron Doping

  C.   Wang ,  Z.   Guo ,  W.   Shen ,  Q.   Xu , 
 H. M.   Liu ,*  Y. G.   Wang * .........5511–5521 

B-doped Carbon Coating Improves 
the Electrochemical Performance of 
Electrode Materials for Li-ion Batteries

 An evolutionary modifi cation approach, B-doped carbon coating , is initially used to 
improve the electrochemical performance of Li 3 V 2 (PO 4 ) 3  cathode material and exhib-
its obvious and signifi cant modifi cation effects. Furthermore, the immediate causes 
and powerful evidences for this modifi cation effect are given, analyzed, and verifi ed in 
detail.

  A. A.   Sharma ,*  M.   Noman , 
 M.   Abdelmoula ,  M.   Skowronski , 
 J. A.   Bain * ................................5522–5529 

Electronic Instabilities Leading to 
Electroformation of Binary Metal 
Oxide-based Resistive Switches

Resistive Memory Oxide-based resistive switching devices  
exhibit a characteristic electronic bista-
bility and negative differential resistance 
leading to a reversible constriction of 
the current fl ow to a narrow fi lament 
 prior  to the permanent “forming” event. 
Using a high-speed self-consistent ther-
mometry, the local temperature and 
radius are tracked as the current con-
duction reversibly collapses from uni-
form regime to a sub-10 nm electronic 
fi lament.

  X. Y.   Zheng ,  H.   Geng ,  Y. P.   Yi ,  Q. K.   Li , 
 Y. Q.   Jiang ,  D.   Wang ,* 
 Z. G.   Shuai * ............................5531–5540 

Understanding Lattice Strain-
Controlled Charge Transport in Organic 
Semiconductors: A Computational Study

Charge Transport Motivated by recent solution-shearing 
experiments , a multiscale theoretical 
approach is employed to investigate 
charge-transport properties of 6,13-bis
(triisopropylsilylethynyl) pentacene under 
various lattice strains, enabling a deep 
understanding of the lattice strain–mole-
cular packing–charge carrier mobility 
relationship. The elucidated structure–
property relationship is a prerequisite to 
effi cient and targeted control of charge 
transport in organic semiconductors.

  S. A.   Morin ,  S. W.   Kwok ,  J.   Lessing , 
 J.   Ting ,  R. F.   Shepherd ,  A. A.   Stokes ,  
G. M.   Whitesides*  ..................5541–5549 

Elastomeric Tiles for the Fabrication 
of Infl atable Structures

Soft Robots 3D structures fabricated from elasto-
meric tiles  change shape when infl ated 
or defl ated. The pneumatic expansion or 
contraction of these structures is “pro-
grammed” by selecting tiles with differ-
ent mechanical properties. Connecting 
these structures together provides a 
method to explore soft machines with 
3D architectures. Structures including 
electrically conductive tiles increase the 
designs and functions possible in soft 
machines.
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FULL PAPERS
Hydrophobic Surfaces  A highly transparent multilevel structure  

consisting of sub-100 nm nanoparticles 
with excellent water repellency is deve-
loped using a soft molding technique. 
Suppressing Mie scattering, high trans-
parency is achieved in the structure with a 
low density of micro-features. Moreover, a 
thin silica fi lm and photoresponsive dyes 
attached to TiO 2  nanoparticles are further 
introduced to realize multifunctional sur-
faces with high stability against UV light.

  S.   Wooh ,  J. H.   Koh ,  S.   Lee ,  H.   Yoon ,* 
 K.   Char * ................................ 5550–5556 

Trilevel-Structured Superhydrophobic 
Pillar Arrays with Tunable Optical 
Functions

Batteries  A series of Fe  x  Mn 1− x  S ( x  = 0.2, 0.5, 0.8) 
monosulphide compounds  is synthe-
sized using a simple solid state reaction 
method. The lithium storage voltage can 
be tuned by the content of Fe in Fe  x  Mn 1− x  S, 
while the electrochemical performance of 
electrodes based on Fe  x  Mn 1− x  S is greatly 
enhanced in comparison with that of 
MnS. The lithium storage mechanism of 
Fe 0.5 Mn 0.5 S is investigated in detail.

  L.   Zhao ,  X.   Yu ,  J. Z.   Yu ,  Y.   Zhou , 
 S. N.   Ehrlich ,  Y.-S.   Hu ,* 
 D.   Su ,*  H.   Li ,  X.-Q.   Yang ,* 
 L. Q.   Chen  ............................ 5557–5566 

Remarkably Improved Electrode 
Performance of Bulk MnS by Forming a 
Solid Solution with FeS – Understanding 
the Li Storage Mechanism

Nano-Multiferroics  The structure, energy and topology of fer-
roelectric domains pinning as a result of 
extended structural defect are studied.  
Enhanced piezoresponse force micros-
copy is used to study the statics and dy-
namics of pinned domains. The pinning 
is analyzed in terms of Bornarel’s theory, 
and Srolovitz and Scott’s model, while a 
quantitative method to evaluate the en-
ergy of a pinned or distorted domain us-
ing the Landauer framework is presented.

  Y.   Ivry ,*  C.   Durkan ,  D.   Chu , 
 J. F.   Scott * ............................ 5567–5574 

Nano-Domain Pinning in Ferroelastic-
Ferroelectrics by Extended Structural 
Defects
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 F. E.   Du Prez*  .........................5575–5583 

Autonomous Self-Healing of Epoxy 
Thermosets with Thiol-Isocyanate 
Chemistry

FULL PAPERS
Self Healing Thiol-isocyanate chemistry  is applied 

for the development of extrinsic self-
healing epoxy materials. The self-heal-
ing ability is obtained by embedding 
both thiol- and isocyanate-containing 
microcapsules into an epoxy thermo-
set. Tertiary amines present in the epoxy 
matrix are shown to catalyze the forma-
tion of the healed network. The strin-
gent demands of industry concerning 
toxicity, thermal stability, and costs are 
approached.

  V.   D’Innocenzo ,  A.   Luzio ,  A.   Petrozza , 
 D.   Fazzi ,*  M.   Caironi * ............5584–5593 

Nature of Charge Carriers in a High 
Electron Mobility Naphthalenediimide 
Based Semiconducting Copolymer

Polymer Semiconductors The degree of localization of polaronic 
charge carriers  in a high mobility naph-
thalenediimide based semiconducting 
copolymer is revealed. By combining 
charge modulation spectroscopy and 
current–voltage characterization of fi eld-
effect transistors with density functional 
theory calculations, it is demonstrated 
that the charge transport process in-
volves only intramolecular polaronic 
species. This fi nding evidences that in-
termolecular hopping favored by strong 
electronic coupling is suffi cient to sus-
tain a charge carrier mobility in the 
0.1 to 1 cm 2  V –1 s –1  range in a semicon-
ducting polymer fi lm.

  A.   Li ,  J.   Amonoo ,  B.   Huang , 
 P. K.   Goldberg ,  A. J.   McNeil , 
 P. F.   Green * ............................5594–5602 

Enhancing Photovoltaic Performance 
Using an All-Conjugated Random 
Copolymer to Tailor Bulk and Interfacial 
Morphology of the P3HT:ICBA Active 
Layer

Copolymers Power conversion effi ciencies are en-
hanced by up to 20%  when an all-
conjugated copolymer is incorporated 
into the P3HT:ICBA bulk heterojunc-
tion solar cells. The copolymer addi-
tive infl uences the internal active layer 
morphology as well as the interfacial 
composition, both of which can be cor-
related to a reduction of non-geminate 
carrier recombination.

  R.   Capelli ,*  F.   Dinelli ,  M.   Gazzano , 
 R.   D’Alpaos ,  A.   Stefani ,  G.   Generali , 
 M.   Riva ,  M.   Montecchi ,  A.   Giglia , 
 L.   Pasquali  ...............................5603–5613 

Interface Functionalities in Multilayer 
Stack Organic Light Emitting Transistors 
(OLETs)

Organic–Organic Interfaces An amorphous conjugated thin fi lm , 
even though ideally fl at, is not always an 
inert substrate for the growth of highly 
ordered molecular domains. Indeed it 
can induce an increase in the amount 
of non-ordered domains in the upper 
layer. This effect needs to be carefully 
taken into account when designing 
multilayered devices based on a transis-
tor architecture for high-performance 
applications.


