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1. 【Article Title】Novel multifunctional NiFe2O4/ZnO hybrids for dye removal by adsorption, photocatalysis and magnetic separation
【Pages】1-10
【Author】Hua-Yue Zhu, Ru Jiang, Yong-Qian Fu, Rong-Rong Li, Jun Yao, Sheng-Tao Jiang

【Abstract】Novel multifunctional NiFe2O4/ZnO hybrids were prepared by a hydrothermal method and their physicochemical properties were characterized by XRD, SEM, TEM, TGA, VSM, BET and UV–vis DRS. The adsorption and photocatalytic performance of NiFe2O4/ZnO hybrids were systematically investigated using congo red as a model contaminant. With the introduction of NiFe2O4, NiFe2O4/ZnO hybrids can absorb the whole light from 300 nm to 700 nm. The adsorption capacity (221.73 mg g−1) of NiFe2O4/ZnO hybrids is higher than those of NiFe2O4, ZnO and mechanically mixed NiFe2O4/ZnO hybrids. The removal of congo red solution (20 mg L−1) by NiFe2O4/ZnO hybrids was about 94.55% under simulated solar light irradiation for 10 min. 
2. 【Article Title】Facile synthesis of Fe3O4 nanoparticles decorated on 3D graphene aerogels as broad-spectrum sorbents for water treatment
【Pages】11-18
【Author】Yong Li, Ruofang Zhang, Xike Tian, Chao Yang, Zhaoxin Zhou
【Abstract】In order to develop efficient and environment benign sorbents for water purification, the macroscopic multifunctional magnetite-reduced graphene oxides aerogels (M-RGOs) with strong interconnected networks were prepared via a one pot solvothermal method of graphene oxide sheets adsorbing iron ions and in situ simultaneous deposition of Fe3O4 nanoparticles in ethylene glycol or triethylene glycol solvents. Such M-RGOs exhibited excellent sorption capacity to different contaminants, including oils, organic solvents, arsenite ions, as well as dyes. In addition, it was demonstrated that the M-RGOs could be used as column packing materials to manufacture column for water purification by filtration. The method proposed was proved to be versatile to induce synergistic assembly of RGO sheets with other functional metal oxides nanoparticles and as a kind of broad-spectrum sorbents for removing different types of contaminants in water purification, simultaneously.
3. 【Article Title】Modification of electrospun polyacrylonitrile nanofibers with EDTA for the removal of Cd and Cr ions from water effluents
【Pages】19-28
【Author】Eutilério F.C. Chaúque, Langelihle N. Dlamini, Adedeji A. Adelodun, Corinne J. Greyling, J. Catherine Ngila
【Abstract】Polyacrylonitrile (PAN) nanofibers were obtained by electrospinning technique prior to surface modification with polyethylenediaminetetraacetic acid (EDTA) using ethylenediamine (EDA) as the cross-linker. The modified nanofibers (EDTA-EDA-PAN) were subsequently applied in the wastewater treatment for the removal of Cd(II) and Cr(VI). Textural and chemical characterizations of the nanofibers were carried out by analysis of the specific surface area (Brauner Emmet and Teller (BET)) and thermogravimetric analyses, scanning electron microscopy and Fourier transform infrared spectroscopy. From the adsorption equilibrium studies with Langmuir, Freundlich and Temkin isotherm models, Freundlich was found most suitable for describing the removal mechanism of the target metals as they collect on a heterogeneously functionalized polymer surface. The EDTA-EDA-PAN nanofibers showed effective sorption affinity for both Cd(II) and Cr(VI), achieving maximum adsorption capacities of 32.68 and 66.24 mg g-1, respectively, at 298 K. In furtherance, the nanofibers were regenerated by simple washing with 2 M HCl solution. Conclusively, the EDTA-EDA-PAN nanofibers were found to be efficient for the removal of Cd(II) and Cr(VI) in water effluents.
4. 【Article Title】Improving the work function of the niobium surface of SRF cavities by plasma processing
【Pages】29-35
【Author】P.V. Tyagi, M. Doleans, B. Hannah, R. Afanador, C. McMahan, S. Stewart, J. Mammosser, M. Howell, J. Saunders, B. Degraff, S.-H. Kim
【Abstract】An in situ plasma processing technique using chemically reactive oxygen plasma to remove hydrocarbons from superconducting radio frequency cavity surfaces at room temperature has been developed at the spallation neutron source, at Oak Ridge National Laboratory. To understand better the interaction between the plasma and niobium surface, surface studies on small samples were performed. In this article, we report the results from those surface studies. The results show that plasma processing removes hydrocarbons from top surface and improves the surface work function by 0.5–1.0 eV. Improving the work function of RF surface of cavities can help to improve their operational performance.
5. 【Article Title】A high-performance hydrazine electrochemical sensor based on gold nanoparticles/single-walled carbon nanohorns composite film
【Pages】36-42
【Author】Shuang Zhao, Liangliang Wang, Tingting Wang, Qinghua Han, Shukun Xu
【Abstract】A novel electrochemical sensor was developed by electrodepositing gold nanoparticles on the single-walled carbon nanohorns modified glassy carbon electrode. We used the prepared sensor to determine hydrazine for the first time. The results show that the modified electrode has good electrocatalytic activity toward the oxidation of hydrazine. Under the optimized conditions, two wide linear segments were observed between the catalytic currents and the concentration of hydrazine within the range of 0.005–3.345 mM with a detection limit of 1.1 μM (s/n = 3). The diffusion coefficient of hydrazine was also estimated using chronoamperometry. Additionally, the sensor showed excellent sensitivity, selectivity, and reproducibility properties.
6. 【Article Title】Adsorption study of copper phthalocyanine on Si(111)(√3 × √3)R30°Ag surface
【Pages】43-49
【Author】S. Menzli, B. Ben Hamada, I. Arbi, A. Souissi, A. Laribi, A. Akremi, C. Chefi
【Abstract】The adsorption of copper phthalocyanine (CuPc) molecules on Si(111)(√3 × √3)R30°Ag surface is studied at room temperature under ultra high vacuum. Crystallographic, chemical and electronic properties of the interface are investigated by low energy electron diffraction (LEED), ultraviolet and X-ray photoemission spectroscopies (UPS, XPS) and X-ray photoemission diffraction (XPD). LEED and XPD results indicate that after one monolayer deposition the molecular layer is highly ordered with a flat lying adsorption configuration. The corresponding pattern reveals the coexistence of three symmetrically equivalent orientations of molecules with respect to the substrate. XPS core level spectra of the substrate reveal that there is no discernible chemical interaction between molecules and substrate; however there is evidence of Fermi level movement. During the growth, the work function was found to decrease from 4.90 eV for the clean substrate to 4.35 eV for the highest coverage (60 monolayers). Within a thickness of two monolayer deposition an interface dipole of 0.35 eV and a band bending of 0.2 eV have been found. UPS spectra indicate the existence of a band bending of the highest occupied molecular orbital (HOMO) of 0.55 eV. The changes in the work function, in the Fermi level position and in the HOMO state have been used to determine the energy level alignment at the interface.
7. 【Article Title】Hydrogenated fullerenes dimer, peanut and capsule: An atomic comparison
【Pages】50-57
【Author】A.A. EL-Barbary
【Abstract】Hydrogenated fullerenes are detected in the Universe in space but their identification is still unsolved task. Therefore, this paper provides useful information about hydrogenated fullerenes (dimer, peanut and capsule) using DFT method at the B3LYP/6-31G(d) level of theory. The stability, geometric structures, hydrogen adsorption energies and NMR chemical shifts are calculated. The results show that the energy of most stable isomer of C118 dimer is lower than the energies sum of C60 and C58 cages by 1.77 eV and the energy per carbon atom of C144 capsule is more stable than C60 cage by 126.98 meV. Also, endohedral Ti-doped C118 dimer and C128 peanut are found to be most stable structures than exohedral Ti-doped C118 dimer and C128 peanut by 2.19 eV/Ti and 3.52 eV/Ti, respectively. The hydrogenation process is found to be enhanced (especially at the caps) for endohedral Ti-doped C118 dimer and C128 peanut through electronic surface modifications. The most active hydrogenation sites are selected and it is found that the most stable hydrogenation sites are [image: image1.png]HE  and H;



for fullerenes and endohedral Ti-doped fullerenes, respectively.
8. 【Article Title】 The effect of microstructural properties of CoCr2O4 spinel oxides on catalytic combustion of dichloromethane
【Pages】58-66
【Author】Jing-Di Liu, Ting-Ting Zhang, Ai-Pin Jia, Meng-Fei Luo, Ji-Qing Lu
【Abstract】It was found that a series of spinel CoCr2O4 oxides were very active and selective for dichloromethane combustion, and the best performance was obtained on a catalyst calcined at 600 °C (with a areal specific reaction rate of 3.41 × 10−8 molCH2Cl2 s−1 m−2 at 220 °C). Quantitative analyses revealed that Cr3+/Cr6+ cations could partially substitute Co3+ cations in the octahedral sites of the spinel oxide at high-temperature calcination and thus to enhanced reducibility and surface acidity of the oxide, which synergistically governed the observed catalytic behaviors. Moreover, it was found that high valent Cr species (Cr6+) played very important role in the reaction, with a much higher turnover frequency (2.2 × 10−3 s−1) than that of the Cr3+ (0.56 × 10−3 s−1).
9. 【Article Title】TiN-buffered substrates for photoelectrochemical measurements of oxynitride thin films
【Pages】67-75
【Author】Markus Pichler, Daniele Pergolesi, Steve Landsmann, Vipin Chawla, Johann Michler, Max Döbeli, Alexander Wokaun, Thomas Lippert
【Abstract】Developing novel materials for the conversion of solar to chemical energy is becoming an increasingly important endeavour. Perovskite compounds based on bandgap tunable oxynitrides represent an exciting class of novel photoactive materials. To date, literature mostly focuses on the characterization of oxynitride powder samples which have undeniable technological interest but do not allow the investigation of fundamental properties such as the role of the crystalline quality and/or the surface crystallographic orientation toward photo-catalytic activity. The challenge of growing high quality oxynitride thin films arises from the availability of a suitable substrate, owing to strict material and processing requirements: effective lattice matching, sufficiently high conductivities, stability under high temperatures and in strongly reducing environments. Here, we have established the foundations of a model system incorporating a TiN-buffer layer which enables fundamental investigations into crystallographic surface orientation and crystalline quality of the photocatalyst against photo(electro)chemical performance to be effectively performed. Furthermore, we find that TiN as current collector enables control over the nitrogen content of oxynitride thin films produced by a modified pulsed laser deposition method and allows the growth of highly ordered LaTiO3−xNx thin films.
10. 【Article Title】Electronic and optical properties of 2D graphene-like ZnS: DFT calculations
【Pages】76-81
【Author】Hamed Lashgari, Arash Boochani, Ashkan Shekaari, Shahram Solaymani, Elmira Sartipi, Rohollah Taghavi Mendi
【Abstract】Density-functional theory has been applied to investigate the electronic and optical properties of graphene-like two-dimensional ZnS in the (0001) direction of its Wurtzite phase. A comparison with 3D-ZnS has been carried out within the PBE- and EV-GGA. The electronic properties of 2D- and 3D-ZnS have been derived by the examination of the electronic band structures and density of states. The optical properties have been determined through the study of the dielectric function, reflectivity, electron loss function, refractive and extinction indices, the absorption index and optical conductivity. It is found that the transparency of 2D-ZnS is greater than the 3D over the visible range. A thorough study of the dielectric function has been performed so that the peaks and the transition bands have been specified. The electron loss function demonstrates that the plasmonic frequency for 2D- and 3D-ZnS is accrued at 11.22 and 19.93 eV within the PBE-GGA, respectively.
11. 【Article Title】Enhanced mechanical properties and cytocompatibility of electrospun poly(l-lactide) composite fiber membranes assisted by polydopamine-coated halloysite nanotubes
【Pages】82-91
【Author】Chuang Luo, Ziping Zou, Binghong Luo, Wei Wen, Huihua Li, Mingxian Liu, Changren Zhou
【Abstract】To improve the dispersion and interfacial interaction between halloysite nanotubes (HNTs) and poly(l-lactide) (PLLA) matrix, and hence to increase the mechanical properties and cytocompatibility of the HNTs/PLLA composite, a facile approach was developed to prepare polydopamine-coated HNTs (D-HNTs) by the self-polymerization of dopamine (DOPA), and then HNTs and D-HNTs were further introduced into PLLA matrix to fabricate HNTs/PLLA and D-HNTs/PLLA fiber membranes based on electrospinning technique. The successful immobilization of the polydopamine (PDOPA) coating on the surfaces of HNTs was confirmed, and such PDOPA coating played an important role in improving the interfacial interaction between the nanotubes and PLLA matrix. The D-HNTs were dispersed in the matrix more uniformly than untreated HNTs, and relative smooth and uniform fiber were obtained for the D-HNTs/PLLA fiber membrane. As a result, the tensile strength and modulus of the D-HNTs/PLLA fiber membrane were obviously superior to those of the HNTs/PLLA fiber membrane. Cell culture results revealed that D-HNTs/PLLA fiber membrane was more effectively to promote MC3T3-E1 cells adhesion and proliferation than neat PLLA and HNTs/PLLA fiber membrane.
12. 【Article Title】Effect  of  Ca addition on the corrosion behavior of Mg–Al–Mn alloy
【Pages】92-100

【Author】Jiang Yang, Jian Peng, Eric A. Nyberg, Fu-sheng Pan

【Abstract】The microstructures and corrosion resistance of magnesium–5 wt% aluminum–0.3 wt% manganese alloys (Mg–Al–Mn) with different Ca additions (0.2–4 wt%) were investigated. Results showed that with increasing Ca addition, the grain of the alloys became more refined, whereas the corrosion resistant ability of the alloys initially increased and then decreased. The alloy with 2 wt% Ca addition exhibited the best corrosion resistance, attributed to the effect of the oxide film and (Mg,Al)2Ca phases which were discontinuously distributed on the grain boundaries. These phases acted as micro-victims, they preferentially corroded to protect the α-Mg matrix. The oxide film formed on the alloy surface can hinder the solution further to protect the α-Mg matrix.
13. 【Article Title】Hydrothermal synthesis of N-doped spherical carbon from carboxymethylcellulose for CO2 capture
【Pages】101-107

【Author】Qiong Wu, Wei Li, Shouxin Liu, Chunde Jin
【Abstract】Spherical carbonaceous adsorbents (CSn) with micro-porosity developed for CO2 capture were prepared by a simple hydrothermal carbonization of carboxymethylcellulose (CMC) in the presence of urea, and activated in a high temperature N2 atmosphere. The effects of specific surface area, pore structure, and N content on the CO2 adsorption capacity were systematically investigated. Urea was found to react with surface carbonyl groups and other intermediate products generated by CMC hydrothermal carbonization, which produced highly spherical morphologies that also exhibited some ordered lattice structures. The particle size of N-doped CSn was larger than that of particles prepared without urea. Nitrogen was mainly present in pyridine (N-6), pyrrolic/pyridone (N-5) and quaternary (N-Q) forms. The high CO2 capture capacity was produced by a combination of N-doping and developing micro-pore structures. At an adsorption pressure of 1 bar, the capacity was dominated by the micro-porosity. However, during initial, lower pressures the N content dominated the CO2 adsorption capacity.
14. 【Article Title】Fabrication and photoelectrochemical characteristics of In2S3 nano-flower films on TiO2 nanorods arrays
【Pages】108-114

【Author】Minmin Han, Limin Yu, Wenyuan Chen, Wenzhen Wang, Junhong Jia
【Abstract】The In2S3 nano-flower films on TiO2/FTO (Fluorine-doped tin oxide) substrates were synthesized via hydrothermal method and the photoelectrochemical performances of In2S3/TiO2 photoelectrodes were characterized. The roles of PSS (poly(sodium-p-styrenesul-fonate)) and PEG (polyethylene glycol) on the structure controlling of In2S3 films were also discussed. The results show that the In2S3 nano-flower films consisted of ultrathin nanoflakes with a thickness of 5 nm are successfully grew on the surface of TiO2 nanorod arrays. PEG could play a role as the morphology-directing agent by confining crystal growth in certain directions, while PSS could provide coordination sites with long chains and lead to the formation of spherical structure. The energy conversion efficiency of In2S3 nano-flower/TiO2 photoelectrodes enhances thrice compared with that of bare TiO2 photoelectrode. This research presents further insight for improving the efficiency of semiconductors by using the suitable electron transfer channels, which may be promising for rational construction of solar conversion and storage devices.
15. 【Article Title】Structural studies on drop-cast film based on functionalized gold nanoparticles network: The effect of thermal treatment
【Pages】115-119
【Author】Laura Fontana, Ilaria Fratoddi, Iole Venditti, Dmitriy Ksenzov, Maria Vittoria Russo, Souren Grigorian

【Abstract】In the present work the role of the thermal treatment on the reorganization of gold nanoparticles (AuNPs) functionalized with a π-conjugated dithiol ligand, namely 9,9-didodecyl-2,7-bis-thiofluorene, is studied by grazing incidence X-ray diffraction technique. For a detailed investigation of the structural changes and reorganization occurring in the AuNPs network and of the monitoring of complex interactions between nanoparticles, the line profiles are analyzed in out-of-plane and in-plane directions. The obtained data support the idea of the formation of a uniform network of nanoparticles that after annealing are extended from hexagonal to cubic arrangement.
【Journal Title】《Nano Today》（I3-14/V10）

16. 【Article Title】The role of biological monitoring in nano-safety
【Pages】274-277
【Author】Enrico Bergamaschi, Craig Poland, Irina Guseva Canu, Adriele Prina-Mello
【Abstract】The ability to predict and then mitigate potential health effects is crucial for sustainability of nanotechnology, yet approaches to testing must evolve to provide both specificity and efficiency whilst reducing the burden of animal testing. To provide risk assessment with adequate information, a complementary strategy relying on the use of exposure biomarkers can be envisaged as part of a holistic approach to supporting effective risks management systems. Candidate biomarkers should be further validated in controlled human studies. This article discusses the meaning and role of biomonitoring as key component of a comprehensive toolbox of nanosafety.
17. 【Article Title】Concurrent self-assembly of amphiphiles into nanoarchitectures with increasing complexity
【Pages】278-300
【Author】Yijing Liu, Ben Liu, Zhihong Nie
【Abstract】The design of nanostructures with increasing complexity and new functionality has garnered significant interest in recent years because of the potential applications ranging from biomedicine, tissue engineering to energy and optoelectronics. Concurrent self-assembly of multiple molecular and/or colloidal amphiphiles has emerged as an important strategy for constructing novel nanomaterials with desired architectures and properties. This review article provides an overview of recent advances in the design, synthesis and assembly behaviors of two or more amphiphiles with competitive or cooperative interactions. We highlight recent contributions on developing strategies of assembling multiple amphiphiles of lipids (or surfactants), block copolymers, and/or inorganic nanoparticles. We briefly outline our perspectives on concurrent assembly, and discuss challenges facing the field from the aspects of theories, experiments, and applications.
18. 【Article Title】2D-nanomaterials for controlling friction and wear at interfaces
【Pages】301-314
【Author】Jessica C. Spear, Bradley W. Ewers, James D. Batteas
【Abstract】This review focuses on recent developments in the use of 2D nanomaterials for controlling the frictional properties of surfaces and interfaces. While materials such as MoS2 and graphite have been investigated for some time, a host of other layered nanomaterials have emerged as alternatives for friction modification. These advanced lubrication schemes provide an opportunity to address growing needs in energy and materials efficiency and device compatibility, offering improved boundary and solid lubrication of contacting and sliding interfaces. Here, we describe both computational and experimental investigations of the mechanisms and implementations of 2D nanomaterials in the lubrication of interfaces.
19. 【Article Title】Nanomaterials: Science and applications in the lithium–sulfur battery【Pages】593-614
【Author】Lin Ma, Kenville E. Hendrickson, Shuya Wei, Lynden A. Archer
【Abstract】Reliable and cost-effective technologies for electrical energy storage are in great demand in sectors of the global economy ranging from portable devices, transportation, and sustainable production of electricity from intermittent sources. Among the various electrochemical energy storage options under consideration, rechargeable lithium–sulfur (Li–S) batteries remain the most promising platform for reversibly storing large amounts of electrical energy at moderate cost set by the inherent cell chemistry. The success of Li–S storage technology in living up to this promise calls for solutions to fundamental problems associated with the inherently low electrical conductivity of sulfur and sulfides, and the complex solution chemistry of lithiated sulfur compounds in commonly used electrolytes. These problems appear well posed for innovative solutions using nanomaterials and for fundamental answers guided by the tools of nanotechnology. Beginning with a review of the current understanding of Li–S battery chemistry and operation, this review discusses how advances in nano-characterization and theoretical studies of the Li–S system are helping advance the understanding of the Li–S battery. Factors that prevent Li–S cells from realizing the theoretical capacity set by their chemistry are discussed both in terms of the impressive advances in cell design enabled by nanomaterials and recent progress aimed at nanoengineering the cathode and other cell components. Perspectives and directions for future development of the Li–S storage platform are discussed based on accumulated knowledge from previous efforts in the field as well as from the accumulated experience of the writers of this review.
20. 【Article Title】Antibacterial activity of silver nanoparticles: A surface science insight
【Pages】339-354
【Author】Benjamin Le Ouay, Francesco Stellacci

【Abstract】Silver nanoparticles constitute a very promising approach for the development of new antimicrobial systems. Nanoparticulate objects can bring significant improvements in the antibacterial activity of this element, through specific effect such as an adsorption at bacterial surfaces. However, the mechanism of action is essentially driven by the oxidative dissolution of the nanoparticles, as indicated by recent direct observations. The role of Ag+release in the action mechanism was also indirectly observed in numerous studies, and explains the sensitivity of the antimicrobial activity to the presence of some chemical species, notably halides and sulfides which form insoluble salts with Ag+. As such, surface properties of Ag nanoparticles have a crucial impact on their potency, as they influence both physical (aggregation, affinity for bacterial membrane, etc.) and chemical (dissolution, passivation, etc.) phenomena. Here, we review the main parameters that will affect the surface state of Ag NPs and their influence on antimicrobial efficacy. We also provide an analysis of several works on Ag NPs activity, observed through the scope of an oxidative Ag+ release.
21. 【Article Title】Under the spotlight: The organic–inorganic hybrid halide perovskite for optoelectronic applications
【Pages】355-396

【Author】Qi Chen, Nicholas De Marco, Yang (Michael) Yang, Tze-Bin Song, Chun-Chao Chen, Hongxiang Zhao, Ziruo Hong, Huanping Zhou, Yang Yang
【Abstract】The dawn of a new era in optoelectronic technologies has emerged with the recent development of the organic–inorganic hybrid halide perovskite. Its exceptional attributes, including high carrier mobility, an adjustable spectral absorption range, long diffusion lengths, and the simplicity and affordability of fabrication render it one of the most exceptional and market-competitive optoelectronic materials for applications in photovoltaics, light emitting diodes (LED), photodetectors, lasers, and more. Moreover, its versatility in device architecture and ability to achieve relatively high performance devices via various processing techniques makes perovskites a highly promising material for various practical applications. Here, we review the organic–inorganic hybrid halide perovskite and delve into its recent progress and relevant applications. 
22. 【Article Title】Cell-derived vesicles for drug therapy and diagnostics: Opportunities and challenges
【Pages】397-409
【Author】Gregor Fuhrmann, Inge K. Herrmann, Molly M. Stevens
【Abstract】Extracellular vesicles are small lipid-based membrane-bound entities shed by cells under both physiological and pathological conditions. Their discovery as intercellular communicators through transfer of nucleic acid- and protein-based cargos between cells locally and at distance in a highly specific manner has created recent excitement. The information they transport and their composition may vary depending on the cell of origin as well as the eliciting stimulus. Such sensitive changes in vesicle characteristics hold significant promise for the improved diagnosis of pathological conditions, including infections and neoplastic lesions in a minimally invasive way. Similarly, these cell-derived vesicles exhibit promising characteristics that could enhance drug targeting efficiencies. Recent developments in the field have aimed at studying EVs as novel drug carriers due to their natural composition, biological function and selective cell interaction. In this review, we discuss new research avenues in diagnostics and drug therapy based on extracellular vesicles. We show how cell-derived vesicles can be harvested and engineered to meet application-specific design requirements. We finally discuss potential risks encountered when translating extracellular vesicle based approaches into (pre)clinical applications.
23. 【Article Title】Green nanomaterials: On track for a sustainable future
【Pages】417-420

【Author】Yuan Lu, Soydan Ozcan
【Abstract】Nanotechnology is one of the most significant scientific and industrial breakthroughs of the twenty-first century. With applications that cross scientific boundaries—from electronics to medicine, to advanced manufacturing, to cosmetics—nanotechnology has the potential to dramatically change lifestyles, jobs, and whole economies [1]. However, many of the materials and processes currently used not only are dependent on nonrenewable resources but also create hazardous wastes. The combination of green chemistry techniques with nanotechnology applications has thus become a key component of the nanotechnology future. The use of natural ingredients to synthesize nanomaterials and design environmentally benign synthetic processes has been extensively explored. While many of these so-called “green nanotechnologies” are now finding their way from the laboratory to commercial application, green nanotechnology still faces significant challenges. This article presents the recent advances and challenges in green nanotechnology, and suggests ways to improve the commercial readiness of these technologies.
24. 【Article Title】15 years on siRNA delivery: Beyond the State-of-the-Art on inorganic nanoparticles for RNAi therapeutics
【Pages】421-450
【Author】João Conde, Alfredo Ambrosone, Yulán Hernandez, Furong Tian, Mark McCully, Catherine C. Berry, Pedro V. Baptista, Claudia Tortiglione, Jesus M. de la Fuente
【Abstract】RNAi has always captivated scientists due to its tremendous power to modulate the phenotype of living organisms. This natural and powerful biological mechanism can now be harnessed to downregulate specific gene expression in diseased cells, opening up endless opportunities. Since most of the conventional siRNA delivery methods are limited by a narrow therapeutic index and significant side and off-target effects, we are now in the dawn of a new age in gene therapy driven by nanotechnology vehicles for RNAi therapeutics. Here, we outlook the “do's and dont's” of the inorganic RNAi nanomaterials developed in the last 15 years and the different strategies employed are compared and scrutinized, offering important suggestions for the next 15.
25. 【Article Title】Photoresponsive nanoparticles for drug delivery
【Pages】421-450
【Author】Alina Y. Rwei, Weiping Wang, Daniel S. Kohane
【Abstract】Externally triggerable drug delivery systems provide a strategy for the delivery of therapeutic agents preferentially to a target site, presenting the ability to enhance therapeutic efficacy while reducing side effects. Light is a versatile and easily tuned external stimulus that can provide spatiotemporal control. Here we will review the use of nanoparticles in which light triggers drug release or induces particle binding to tissues (phototargeting).
26. 【Article Title】Solar fuel production: Strategies and new opportunities with nanostructures
【Pages】468-486
【Author】Zhaosheng Li, Jianyong Feng, Shicheng Yan, Zhigang Zou
【Abstract】The photocatalytic and photoelectrochemical reduction of water or CO2 is an intriguing approach to producing sustainable solar fuels, and has attracted growing and intense interest. Nanostructuring of photocatalysts and photoelectrodes has been proven to be a strong strategy to dramatically improve overall solar-to-fuel conversion efficiencies. Another technological barrier for the practical implementation of solar fuel production is long-term material durability, which has recently been well addressed through use of conformal coatings of protective layers onto the narrow band-gap semiconductors that are suitable for efficient solar-to-fuel conversions but photoelectrochemically unstable. These significant progresses may lead us to the practical implementation of solar fuel production. In this review, we will focus on these exciting progresses achieved using nanostructuring strategies, specifically regarding how the nanostructure influences the charge transport and separation; special attention will be paid to how a nanoscale coating (overlayer) passivates the surface states, thereby reducing the surface electron–hole recombination, and how a nanoscale coating (protective layer) prevents the photocorrosion or photopassivation of the semiconductors with optimal band gaps. We hope that the design strategies using these nanostructures will offer new and greater opportunities for efficient solar fuel production to existing photocatalytic and photoelectrochemical systems. 
27. 【Article Title】Nanoparticle uptake: The phagocyte problem
【Pages】487-510
【Author】Heather Herd Gustafson, Dolly Holt-Casper, David W. Grainger, Hamidreza Ghandehari
【Abstract】Diverse populations of different macrophages very effectively clear nanomaterials using specific and non-specific uptake mechanisms.

Nanomaterials are very efficiently scavenged from circulating blood and tissues by macrophages resident in tissue and filtration organs (MPS system), severely limiting particle targeting.

To avoid rapid uptake, clearance and to improve targeting, nanomaterials that avoid both specific and non-specific macrophage recognition must be developed to improve intra- and extra-cellular targeting.

Long-term residence of non-degradable systems within macrophages in clearance organs poses a unique challenge and could initiate inflammatory mechanisms.

28. 【Article Title】Solar fuel production: Strategies and new opportunities with nanostructures
【Pages】511-531
【Author】Alexander S. Cheung, David J. Mooney
【Abstract】Immunotherapy is a promising treatment modality for cancer as it can promote specific and durable anti-cancer responses. However, limitations to current approaches remain. Therapeutics administered as soluble injections often require high doses and frequent re-dosing, which can result in systemic toxicities. Soluble bolus-based vaccine formulations typically elicit weak cellular immune responses, limiting their use for cancer. Current methods for ex vivo T cell expansion for adoptive T cell therapies are suboptimal, and achieving high T cell persistence and sustained functionality with limited systemic toxicity following transfer remains challenging. Biomaterials can play important roles in addressing some of these limitations. For example, nanomaterials can be employed as vehicles to deliver immune modulating payloads to specific tissues, cells, and cellular compartments with minimal off-target toxicity, or to co-deliver antigen and danger signal in therapeutic vaccine formulations. Alternatively, micro- to macroscale materials can be employed as devices for controlled molecular and cellular delivery, or as engineered microenvironments for recruiting and programming immune cells in situ. Recent work has demonstrated the potential for combining cancer immunotherapy and biomaterials, and the application of biomaterials to cancer immunotherapy is likely to enable the development of effective next-generation platforms. This review discusses the application of engineered materials for the delivery of immune modulating agents to the tumor microenvironment, therapeutic cancer vaccination, and adoptive T cell therapy.
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