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Alloys and Pure Elements from Goodfellow Now Available

High-purity metals and alloys play an essential role in applications such as biomedical
engineering and physical vapor deposition. Advances in materials science require
materials that ensure optimum properties, performance, and quality. Aldrich® Materials
Science offers our customers over 9,900 elemental materials and 7,800 alloys from
Goodfellow Cambridge Ltd.,, a leading international supplier of metals and materials for
research and industry.

This enhanced selection is ideal for research laboratories seeking precision materials
for advanced technologies. As materials innovation requires not only the correct
composition but also form, we are excited to announce the enhancement of our
selection of materials, including:

* Foils e Tubes * Sheets * Spheres
e Rods * Fibers * Foams e Powders
- e e Bars * Honeycombs * Meshes

Representative Materials

Dimensions Specifications Product #
Aluminum-Lithium-Copper Alloy ~ OD 24 mm, L.D. 22 mm 99% purity GF55446295
Carbon, Fiber 0.007 mm diameter Tex number 200, 3000 filaments GF20790558
Iron-Nickel Alloy 45 micron powder 99.9% purity GF59815435
Tantalum, Tube 0D 031 mm,1.D.0.19 mm  Trace metal purity 99.9% GF33615716
Niobium, Insulated Wire 0.125 mm diameter Insulated wire, polyimide insulation ~ GF76912308

For a full selection of ultra-high purity materials, visit
go.sigmaaldrich.com/itselemental

BIOMEDICAL ELECTRONICS ENERGY

©2014 Sigma-Aldrich Co. LLC. All rights reserved. ALDRICH and SIGMA-ALDRICH are trademarks of Sigma-Aldrich Co. LLC, registered in the US and other countries.
Sigma-Aldrich and Aldrich brand products are sold by affiliated Sigma-Aldrich distributors.

Gooofellow

81577
MRS Booth [T 1104

SIGMA-ALDRICH"



https://doi.org/10.1557/mrs.2014.277

o
M Rs B U I IEt II) ovember 2014 Volume39 Number 11 ISSH: 08837694 CODEN: MRBEA

C ) I\

BIOLOGICAL INTERACTIONS OF OXIDE NANOPARTICLES:
THE GOOD AND THE EVIL

949

955

960

B 965

976

- B

984

- -

Biological interactions of oxide nanoparticles:
The good and the evil
Lina Ghibelli and Sanjay Mathur, Guest Editors

Meet Our Authors

Lanthanide-based nanostructures for optical
bioimaging: Small particles with large promise
Eva Hemmer, Fiorenzo Vetrone, and Kohei Soga

Magnetic nanoparticles for magnetically
guided therapies against neural diseases
G.F. Goya, M.P. Calatayud, B. Sanz, M. Giannaccini,
V. Raffa, T.E. Torres, and M.R. Ibarra

Shifting identities of metal oxide
nanoparticles: Focus on inflammation
Kunal Bhattacharya, Lucian Farcal, and Bengt Fadeel

Therapeutic potential of nanoceria in
regenerative medicine

Soumen Das, Srinivasulu Chigurupati, Janet Dowding,
Prabhakaran Munusamy, Donald R. Baer,

James F. McGinnis, Mark P. Mattson, William Self,
and Sudipta Seal

Advanced human in vitro models to assess
metal oxide nanoparticle-cell interactions

Peter Wick, Stefanie Grafmueller, Alke Petri-Fink,

and Barbara Rothen-Rutishauser

llluminating nano-bio interactions: A
spectroscopic perspective

Ramakrishna Podila, Jared M. Brown, Anne Kahru,
and Apparao M. Rao

922 M MRS BULLETIN + VOLUME 39 - NOVEMBER 2014 - www.mrs.org/bulletin
https://doi.org/10.1557/mrs.2014.277 Published online by Cambridge University Press

= 0PINION

927 Letter from the President

) NEWS & ANALYSIS:

929 Materials News

N\

SPECIAL FEATURE

998 Memories of Arthur von Hippel, 1898-2003

2013 Von Hippel Award
Mildred Dresselhaus

. DEPARTMENTS

Venturing beyond technology toward sustainability
Tia Benson Tolle

= Ceramic nanomaterials that are light, strong, and
spongy
Prachi Patel

= Blue phosphorescent OLEDs exhibit significantly
increased lifetime

= Gradient microstructures alleviate pitfalls of
nano-grained metals
lan J. McDonald

ON THE COVER

Biological interactions of oxide
nanoparticles: The good and the evil. The
biological effects of engineered nanoparticles
are of great interest, due to their therapeutic
and diagnostic potential for drug delivery and
controlled release. However, this also raises
unprecedented safety issues. The articles
in this issue of MRS Bulletin focus on the
prospective use of metal oxide nanoparticles
in nanomedicine, which promises great
advances in anticancer and antioxidant
therapies. The potential hazards of the use of these nanoparticles
are also discussed. On the cover are examples of titania (TiO,) films
with two different phase compositions and surface topographies
that show different bioresponses, as manifested in different cell
growth patterns and proliferation behavior. Pure nanocrystalline
TiO, surfaces (top) were found to be highly bioactive, while TiO,
films having residual chloride contents significantly inhibited cell
growth, leading to apoptosis or cell death (bottom). See the
technical theme that begins on page 949.
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About the Materials Research Society

The Materials Research Society (MRS), a not-for-profit scientific
association founded in 1973 and headquartered in Warrendale,
Pennsylvania, USA, promotes interdisciplinary materials research.
Today, MRS is a growing, vibrant, member-driven organization of
over 16,000 materials researchers spanning over 80 countries, from
academia, industry, and government, and a recognized leader in
the advancement of interdisciplinary materials research.

The Society’s interdisciplinary approach differs from that of
single-discipline professional societies because it promotes informa-
tion exchange across many scientific and technical fields touching
materials development. MRS conducts three major international
annual meetings and also sponsors numerous single-topic scientific
meetings. The Society recognizes professional and technical excel-
lence and fosters technical interaction through University Chapters.
In the international arena, MRS implements bilateral projects with
partner organizations to benefit the worldwide materials commu-
nity. The Materials Research Society Foundation helps the Society
advance its mission by supporting various projects and initiatives.
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Cryogenic and Cryogen-free Probe Stations

Flexible and Expandable Probing Lake Shore’s cryogenic probe stations provide precisely controlled
= Up to 6 micro-manipulated probe arms environments for non-destructive measurement of the electrical properties

. R . of materials and early-stage electronic devices.
= Thermal anchoring minimizes sample heating

= DC/RF probing to 1 GHz Typical applications include sampling IV and CV curves over a wide range
of temperatures, measuring microwave and electro-optical responses,
characterizing magneto-transport properties in variable magnetic fields,
Hall effect measurements to understand carrier mobility, and a variety of
other material studies.

= Microwave probing to 67 GHz

= Fiber optic arm modifications available

Look to Lake Shore for the expertise and technology to support your work.

Magnetic Cryogen-free
General Probin Field Probin Probin
MRS Booth g g g

Versatile and flexible research Horizontal and vertical field Helium-saving closed cycle

platforms magnet station designs refrigerator designs
Lake Sh Or e = Tabletop and stand designs = \ertical fieldsto 2.5 T = Available with magnetic field
CRYOTRONICS = 1.6 K to 675 K temperature range = Horizontal fields to 1T = Low vibration

ADVANCING SCIENCE = Up to 4 inch wafer probing = As low as 1.9 K base = As low as 4.5 K base
available temperature temperature

614.891.2243 | www.lakeshore.com
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