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Improving Scanning Electron Microscope Resolution for Near Planar Samples
Through the Use of Image Restoration 78

Eric Lifshin, Yudhishthir P. Kandel, and Richard L. Moore

Lateral Resolution Enhancement of Vertical Scanning Interferometry
by Sub-Pixel Sampling 90

Rolf S. Arvidson, Cornelius Fischer, Dale S. Sawyer, Gavin D. Scott, Douglas Natelson,
and Andreas Lüttge

Quantitative Annular Dark Field Electron Microscopy Using Single
Electron Signals 99

Ryo Ishikawa, Andrew R. Lupini, Scott D. Findlay, and Stephen J. Pennycook

Sample Thickness Determination by Scanning Transmission Electron Microscopy
at Low Electron Energies 111

Tobias Volkenandt, Erich Müller, and Dagmar Gerthsen

An Inexpensive Approach for Bright-Field and Dark-Field Imaging by Scanning
Transmission Electron Microscopy in Scanning Electron Microscopy 124

Binay Patel and Masashi Watanabe

FIB Plan and Side View Cross-Sectional TEM Sample Preparation
of Nanostructures 133

Filip Lenrick, Martin Ek, Daniel Jacobsson, Magnus T. Borgström, and
L. Reine Wallenberg

A Microfluidic-Enabled Mechanical Microcompressor for the Immobilization
of Live Single- and Multi-Cellular Specimens 141

Yingjun Yan, Liwei Jiang, Karl J. Aufderheide, Gus A. Wright, Alexander Terekhov,
Lino Costa, Kevin Qin, W. Tyler McCleery, John J. Fellenstein, Alessandro Ustione,
J. Brian Robertson, Carl Hirschie Johnson, David W. Piston, M. Shane Hutson,
John P. Wikswo, William Hofmeister, and Chris Janetopoulos

Rapid Embedding Methods into Epoxy and LR White Resins for Morphological
and Immunological Analysis of Cryofixed Biological Specimens 152

Kent L. McDonald

Capturing Enveloped Viruses on Affinity Grids for Downstream Cryo-Electron
Microscopy Applications 164

Gabriella Kiss, Xuemin Chen, Melinda A. Brindley, Patricia Campbell,
Claudio L. Afonso, Zunlong Ke, Jens M. Holl, Ricardo C. Guerrero-Ferreira,
Lauren A. Byrd-Leotis, John Steel, David A. Steinhauer, Richard K. Plemper,
Deborah F. Kelly, Paul W. Spearman, and Elizabeth R. Wright

B I O L O G I C A L A P P L I C A T I O N S

In-Focus Electrostatic Zach Phase Plate Imaging for Transmission Electron
Microscopy with Tunable Phase Contrast of Frozen Hydrated Biological Samples 175

Nicole Frindt, Marco Oster, Simon Hettler, Björn Gamm, Levin Dieterle,
Wolfgang Kowalsky, Dagmar Gerthsen, and Rasmus R. Schröder

The Effect of Magnesium Ions on Chromosome Structure as Observed by
Helium Ion Microscopy 184

Astari Dwiranti, Tohru Hamano, Hideaki Takata, Shoko Nagano, Hongxuan Guo,
Keiko Onishi, Toshiyuki Wako, Susumu Uchiyama, and Kiichi Fukui

Gold Nanoparticle Uptake in Whole Cells in Liquid Examined by Environmental
Scanning Electron Microscopy 189

Diana B. Peckys and Niels de Jonge

Contents continued

https://doi.org/10.1017/S1431927614000269 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927614000269


Three-Dimensional Reconstruction of Murine Peyer’s Patches from
Immunostained Cryosections 198

Sarita Ahlawat, Magdia De Jesus, Kedar Khare, Richard A. Cole, and Nicholas J. Mantis

Observer-Independent Quantification of Insulin Granule Exocytosis and
Pre-Exocytotic Mobility by TIRF Microscopy 206

Magnus Matz, Kirstin Schumacher, Kathrin Hatlapatka, Dirk Lorenz, Knut Baumann,
and Ingo Rustenbeck

Texture Analyses Show Synergetic Effects of Biomechanical and
Biochemical Stimulation on Mesenchymal Stem Cell Differentiation
into Early Phase Osteoblasts 219

So Hee Park, Ji Won Shin, Yun Gyeong Kang, Jin-Sook Hyun, Min Jae Oh, and
Jung-Woog Shin

Structural Characterization of the Cell Division Cycle in Strigomonas culicis,
an Endosymbiont-Bearing Trypanosomatid 228

Felipe Lopes Brum, Carolina Moura Costa Catta-Preta, Wanderley de Souza,
Sergio Schenkman, Maria Carolina Elias, and Maria Cristina Machado Motta

Inactivation and Ultrastructure Analysis of Bacillus spp. and Clostridium
perfringens Spores 238

Christine A. Brantner, Ryan M. Hannah, James P. Burans, and Robert K. Pope

Surface Microanalysis and Chemical Imaging of Early Dentin Remineralization 245

Manuel Toledano, Inmaculada Cabello, Miguel Angel Cabrerizo Vílchez,
Miguel Angel Fernández, and Raquel Osorio

Evaluation of X-Ray Microanalysis for Characterization of Dental Enamel 257

Lisa Melin, Jörgen G. Norén, Fabian Taube, and David H. Cornell

Qualitative Evaluation of Scanning Electron Microscopy Methods in a Study
of the Resin Cement/Dentine Adhesive Interface 268

Carolina N. d. B. Pereira, Bruno Daleprane, Paola F. Barbosa, Allyson N. Moreira,
and Cláudia S. de Magalhães

Unusual Micrometric Calcite–Aragonite Interface in the Abalone Shell Haliotis
~Mollusca, Gastropoda! 276

Yannicke Dauphin, Jean-Pierre Cuif, Hiram Castillo-Michel, Corinne Chevallard,
Bastien Farre, and Anders Meibom

Ultrastructure of the Excretory Organs of Bombus morio ~Hymenoptera:
Bombini!: Bee Without Rectal Pads 285

Wagner Gonzaga Gonçalves, Maria do Carmo Queiroz Fialho, Dihego Oliveira Azevedo,
José Cola Zanuncio, and José Eduardo Serrão

Leaf Anatomy and Histochemistry of Three Species of Ficus sect. Americanae
Supported by Light and Electron Microscopy 296

Nathalia Diniz Araújo, Victor Peçanha M. Coelho, Marília Contin Ventrella, and
Maria de Fátima Agra

Multiscale 3D Virtual Dissections of 100-Million-Year-Old Flowers Using X-Ray
Synchrotron Micro- and Nanotomography 305

Jean-David Moreau, Peter Cloetens, Bernard Gomez, Véronique Daviero-Gomez,
Didier Néraudeau, Tamzin A. Lafford, and Paul Tafforeau

B O O K R E V I E W

Scanning Electron Microscopy for the Life Sciences, Heide Schatten ~Ed.! 313

William Russin

Contents continued

https://doi.org/10.1017/S1431927614000269 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927614000269


SILICON WAFER CLEAVING
EQUIPMENT
CRYO-SEM PREPARATION
DIGITAL MICROSCOPES
SPECIMEN STAGES
MICROSCOPE PLATFORMS
VACUUM GREASES
SLIDE PRINTING
HOLEY CARBON GRIDS
FLUORESCENCE VIEWING
SYSTEMS
FLUOROPOLYMER FILMS
FLUORESCENCE ENHANCING
SLIDES 
FREEZE SUBSTITUTION KIT
NANOMANIPULATION SYSTEMS
INCUBATORS
  VACUUM PUMPS 

and much more.

P.O. Box 550 • 1560 Industry Rd.
Hatfield, Pa 19440
Tel: (215) 412-8400
Fax: (215) 412-8450
email: sgkcck@aol.com
www.emsdiasum.com

THE NEW EMS FULL LINE CATALOG IS COMING SOON
IN 2014, WITH MORE NEW PRODUCTS THAN EVER.

Whether it’s the latest
innovative products, 
or the necessities you
depend on every day,

EMS has it.

https://doi.org/10.1017/S1431927614000269 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927614000269


https://doi.org/10.1017/S1431927614000269 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927614000269


Microscopy AND Microanalysis Instructions for Contributors

Microscopy and Microanalysis is published bimonthly and contains
papers that report original research from the entire interdisciplin-
ary range of microscopy and microanalysis: new microscopy meth-
ods and instrumentation and their applications to biological or
materials microstructures for determination of structure or chemis-
try. Four categories of communications are published in the Journal.

Regular articles contain reports of new instrumentation and
new methods and their applications to microstructural analysis in
biology and materials science. Reviews have broader technical
content than regular articles. Authors contemplating review arti-
cles are encouraged to discuss their plans with the appropriate
editor. Articles are accepted for publication with the understand-
ing that they, or their substantive contents, have not been and will
not be submitted to any other publication.

Readers may send Letters to the Editor for publication in the
Journal. These must address a specific technical point or points in a
published article and must be clearly written and concise. The corre-
sponding author of the paper commented upon will be invited to
reply. The author of the Letter to the Editor will not be sent the reply
prior to publication. Both the Letter to the Editor and the Reply will
be published together. No subsequent letters or replies by the same
persons concerning that particular paper will be considered for pub-
lication. The Editor-in-Chief will make any necessary decisions con-
cerning suitability for publication of particular Letters to the Editor
or Replies. Book Reviews are also published, but these are solicited
only through the Book Review Editor.

Manuscript Submission and Review

All manuscript submissions to Microscopy and Microanalysis must
be made electronically via Manuscript Central, at the following
website address:

http://mc.manuscriptcentral.com/mam

Complete instructions are provided on this website. Please follow
the instructions on the website to avoid delays. The instructions
will prompt the author to provide all necessary information,
including the corresponding author’s contact information, which
includes complete mailing address, phone and fax numbers, and
an e-mail address. The website also requests preferred reviewers.
Please provide the names and email addresses of at least two
preferred reviewers. List names of individuals you do not wish to
review your manuscript in the Cover Letter.

The website will automatically acknowledge receipt of the manu-
script and provide a manuscript reference number. The Editor-in-
Chief will assign the manuscript to an Editor who will choose at
least two other reviewers. Every effort will be made to provide the
author with a rapid review. If the Editor requests that revisions be
made to the manuscript before publication, a maximum of 3
months will be allowed for preparation of the revision.

Manuscript Preparation

General information. Manuscripts must be formatted in Word
or LaTex. Do not submit manuscripts as a PDF. Manuscripts must
be submitted in English. Authors should follow generally accepted
rules of grammar and punctuation. Because articles on micros-
copy attract broad ranges of readers with diverse backgrounds,
jargon should not be used; acronyms and abbreviations must be
clearly defined the first time they are used and then used consis-
tently thereafter throughout the manuscript.

Format. All manuscripts must be typed double-spaced, includ-
ing title page, abstract, text, references, tables, and figure legends, in
12 point type. Pages should have margins of about 1 inch ~about
2.5 cm!. Pages should be numbered at the bottom center.

All manuscript title pages must contain:
� A complete title.
� A brief title to be used as a running head.
� Authors’ names listed by full given and last names.

� Primary institutions where the research was performed.
� Other institutions involved for each author.
� Permanent or new addresses of all authors. Note: Institutional

addresses must include the full institutional and department/
center name, city, state, postal code, and country.

� A complete corresponding ~mailing! address for the author to
whom all correspondence should be sent.

� Corresponding author’s telephone number, fax number, and
e-mail address.

All manuscripts must include:
� An abstract not to exceed 200 words and 6 to 10 keywords for

indexing.
� The following sections: Introduction, Materials and Methods,

Results, Discussion, Conclusions, Acknowledgments, References,
tables, figure legends, figures. Sections may be subdivided to
increase clarity.

Chemical names and mathematical expressions. Chemical
names and methods should be spelled out the first time they are
used, followed by the abbreviation in parentheses. After first men-
tion the abbreviation may be used alone. SI units should be used.
Mathematical expressions need to be carefully presented, with all
symbols defined. Use a type font that clearly differentiates between
zero and capital letter O. Equations containing algebraic fractions
should use numerator over denominator, separated by a horizontal
line, and not typed on a single line separated by a slash. Indicate
vector symbols; they will be printed in bold.

References. References must be inserted in the text at the place
they are used, by the author’s surname and year of publication. All
references included in the reference list must be cited in the text.
References to personal communications, unpublished data, and
manuscripts either in preparation or submitted for publication are
unacceptable. If essential, such material may be incorporated in
the appropriate place in the text. For citations with more than two
authors use the first author’s surname followed by “et al.” and if
there is more than one reference in the same year by a single
author~s!, use a, b. For example: ~Roberts, 1981!; ~Roberts &
Johnson, 1983!; ~Jones et al., 1986!; ~Johnson, 1998a, 1998b!.

All authors must be included in the reference list; “et al.” is
unacceptable here. The alphabetical list of references begins a new
page and must be typed double-spaced. List works by different
authors who are cited within the same parentheses in chronolog-
ical order, beginning with the earlier work according to the CBE
Manual for Authors, Editors, and Publishers. Abbreviate journal
names according to the Chemical Abstracts Service Source Index
~CASSI!. Only published articles and articles in press should
appear in this list. Responsibility for the accuracy of references
cited lies with the authors. Brief examples:

Journal Articles
Hogan, J. & Patton, C. ~1976!. Variation in intramembrane

components of Trypanosoma brucei from intact and X-radiated
rats: A freeze-cleave study. J Protozool 23, 205–215.

Entire Book
Rappaport, R. ~1996!. Cytokinesis in Animal Cells. Cambridge,

UK: Cambridge University Press.

Chapter in an Edited Book
Gardner, R.L. & Papaioannou, V.E. ~1975!. Differentiation in

trophectoderm and inner cell mass. In The Early Development
of Mammals, Balls, M. & Wild, A.E. ~Eds.!, pp. 107–132. Cam-
bridge, UK: Cambridge University Press.

Proceedings Paper
Wood, J.E., Williams, D.B. & Goldstein, J.I. ~1981!. Quantitative

X-ray microanalysis in the analytical electron microscope. In
Quantitative Microanalysis with High Spatial Resolution, Jacobs,
M.H., Lorimer, G.W. & Doig, P. ~Eds.!, pp. 24–33. London: The
Metals Society.
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journal’s style, with the URL included at the end of the reference.
Authors are requested to print out and keep a copy of any
online-only information, in case the URL changes or is no longer
maintained, in which case the date accessed should be entered.
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World Health Organization ~2011!. WHO Fact Sheet No.
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Tables. Tables must be uploaded individually at the website.
Number tables consecutively using Arabic numbers and include
concise titles and column headings. Type footnotes under the
tables. All tables must be cited consecutively in the text.

Guidelines for Figure Preparation

Figures must be uploaded individually at the website. Figures should
be professionally drawn and prepared according to the guidelines
below. Symbols, letters, numbers, and scale bars should be of
sufficient size to be clearly recognizable when the figure is reduced
to publication size, usually one column width ~84 mm!. Fig-
ure captions must be double-spaced and appear on a separate page
in the text document. All figures must be cited in the text.
Photographs in which human subjects are identifiable must be
accompanied by written permission for publication.
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� Black and white figures: Raster ~scanned! images should be

submitted in grayscale mode for continuous-tone images and as
bitmaps for line art.

� Color figures: Color images should be submitted in CMYK
color mode. Do not submit files in RGB color. Files should be
free of color functions, including PostScript color management,
transfer curves, halftone screen assignments, and black genera-
tion functions.

� Digital resolution: Raster ~scanned! image files should be:
� at least 300 dpi for continuous tone images ~grayscale or

color!;
� at least 900 dpi for monochrome ~1-bit! line art.

� Image size/crop: Digital art files should be cropped to remove
nonprinting borders. Lettering and axis labels for graphs should
remain legible when reduced to an image width of 84 mm.
Letters within a word should not touch at this reduction. The
submitted image orientation should be the same as intended for
print.

� Lines: Lines or rules should not be defined as hairline width.
The recommended minimum line width is 1/4 point when the
file is supplied at the same size as the final print; thicker lines
must be used if the figure is to be reduced.

� File format: Do not submit figures as JPG or PDF files or
embedded in a Powerpoint or Word document. Rastered image
files ~continuous tone or line art! should be submitted only in
“.tif”, “.eps”, or “.psd” format. For vector “.eps” or “.ai” files, fonts
should be embedded or converted to outlines. Images should be
flattened prior to submission; this means that files should not
contain layers and/or transparent objects.

� Submission: Each figure must be uploaded separately from the
text document of the manuscript.

Supplementary File Submission Requirements

Audio Files
� Preferred formats: mp3 or mp4
� Accepted formats: AAC, AIFF, or WAV
� Maximum file size 15Mb

Video Files
Video files should be submitted according to the following
specifications.
� Preferred formats: mpg/mpeg, mp4, or mov
� Acceptable formats: .mov or .avi
� Maximum file size: 15Mb
� Minimum dimensions: 320 pixels wide by 240 pixels deep
� Verify that the videos are viewable in QuickTime or Windows

Media Player

For each video, provide a citation in the appropriate place in the
manuscript text and include a title and pertinent copy, preferably
limited to 20 words.

Permissions. All previously published material included in your
manuscript must be accompanied by permission forms or letters
documenting that permission has been obtained to reprint the
material in your article in this journal.

Submitting a manuscript to this journal is easy. Just go to the following website:

http://mc.manuscriptcentral.com/mam

Once at the login page, you will be asked to register with a User ID and password.
Your manuscript can be submitted by following seven simple steps displayed at the
site. A help menu in orange ~upper right! provides several ways to get support if you
have difficulty.
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