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Would you believe it might be possible to build organs using

an ink-jet printer? In a remarkable pair of articles, Thomas Boland
and his collaborators describe a modified printer that promises to
be abie to do exactly that,2

The first article of this pair describes the software and hardware
to arrange cells in two dimensions, just as a printer arranges droplets
of ink on a fiat piece of paper. The software that normally controls
the position of a drop of ink is modified to position a drop containing
one or two cells in suspension onto a substrate. Unlike a color
printer, which positions primary colors near each other to create the
selected color, it is often desirable to superimpose cells directly on
top of each other, and the software can be modified to do this. A
major concern is keeping the ceils hydrated, since the volume of a
drop is small and evaporation is rapid. However, the cells seemed
to survive this precise placement process.

Whereas, the first paper described placement of cells in two
dimensions, the second paper dealt with the technical challenges
of placing cells accurately in a three dimensional matrix. This
was primarily accomplished by depositing cells In a gel of finite
thickness; either a collagen gel or a "thermo-reversible" gel.
Nontoxic, biodegradable, thermo-reversible gels that are fluid at
room temperature and solidify as they approach body temperature
could be used as the "paper" and cells as the "ink." Thereby two-
dimensional constructs are stacked upon one another to create
a three-dimensional structure with cells, or aggregates of cells,
with a specific spatial relationship to each other, i.e., an organ.
Furthermore, additional extracellular matrix may be formed by the
cells, thus providing more "glue" for cell aggregate fusion and serving
as a type of tethering device for promoting the self-assembly of
printed tissue constructs.

Boland et at. rightly point out that transplantation as a routine
medical care is being limited by a shortage of donor organs. They
discuss at length a variety of possible solutions, including artificial
mechanical organs, xenotransplantation (non-human organs),
classical tissue engineering, and rapid prototyping technology.
Each has some promise and many pitfalls. The technique of
"organ printing" offers some advantages by using cells from the
patient and a technology that can be implemented on a time frame
of minutes.

Proof of concept is offered in these two articles. Functional cells
could be harvested from the patient and grown up in culture into
sufficient numbers. Various cells, or aggregates of cells, could be
arranged in a specific pattern that would constitute the parenchyma
of the "printed" organ. This would be done, layer by layer, on
appropriate gels that wouid constitute the stroma of the new organ.
Blood vessels could be incorporated within the three dimensional
structure. It may then be possible to remove the diseased organ
from the patient, substituting the newly ''printed" organ.

It Is clear that this technology is far from maturity, but the initial
results appear to be promising. Boland et al. have assessed the
feasibility of this relatively simple technology and have attempted to
remove some of the most obvious technological barriers to its use.
It would be a spectacular advancement in transplantation biology
if new organs could be "printed" and the shortage of donor organs
relieved I •
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Microscopy At The Ends Of The Earth
Dee Breger

Many microscopy samples are collected on expeditions that
range across the globe, including from an international fleet of
research vessels like the one on this month's cover. The view
shows the midwinter sun just peeking above the northern horizon,
as seen from the U.S. icebreaker RA/ Nathaniel B. Palmer while
she was crunching through heavy pack ice for an Antarctic
rendezvous with the Russian station Mirnyy in 1996. Photo ©
Dee Breger
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PGTs microanalysis instrumentation offers
flexibility, seamless integration among products
and the most advanced imaging capabilities
In the industry.

• Best resolution (115 eV)
• Largest active area (60 mm2)
• Sahara no-LN2 Si drift detector

• Economical choice for EDS and
digital imaging

• Compatible with any brand of EDS
detector

• Automatic report generation of results

PGT
PRINCETON GAMMA-TECH

Princeton Gamma-Tech
1026 Route 518
Rocky Hill, NJ 08553

High-performance EDS with
real time spectrum imaging
Full-featured image analysis
with stage automation
Advanced applications
including EBSD by HKL
technology

Toll Free: (800) 229-7484
Tel: (609) 924-7310
Fax:(609)924-1729

e-mail: sales@pgt.com www.pgt.com
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Zyvex S100 Nanomanipulator System

Assemble, characterize, and test your structures and materials using
Zyvex's System S100 - the integrated, portable R&D platform.

• Add versatile nancmanipulation to a variety of scanning electron microscopes (SEMs).
- Reduce experiment cycle time and increase R&D productivity with the flexible, modular design.
• Interface with standard laboratory instruments for electrical measurements.
• Use Na no Effector™ tools, such as probes and grippers, to achieve new research results.
• Use'a joystick to conduct in s/fu four-point probing with nanometer positioning in X, V, and 2.

lanipulate, test, and measure.

of the SIOO's prob\

OO.'s mechanical he=d and probes. To see the complete SlOO System,

and receive a free demo DVD, pfease visit our web site: www.2yvex.com/Pr0ducts/MT.html

or phone us at .972.235.7881 (eat 203).

https://doi.org/10.1017/S1551929500053177  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500053177


COmiflG EVERTS miOROicom TODAY

S McCrone Research Institute Courses
October 1-3, Fluorescence Microscopy
October 6-10, Scientific Digital Imaging & Photomicrography
November 10-14, Scanning Electron Microscopy
Chicago, IL. www.mcri.org

' BCEIA 2003 Beijing Conf. Instrumental Analysis
October 14-17, 2003, Beijing, China
www. instrument.com.cn/bceia/

y* National Society for Histotechnology
October 18-23, 2003, Louisville, KY
histo@nsh.org

>' 8th Annual RMC Materials Microtomy Course
October 28-31, 2003, Tucson, AZ
www.rmcproducts.com or info@boeckler.com

•/ Eastern Analytical Symposium
November 2-8, 2003, Santa Clara, CA
www.eas.org/news.htnl

S Society for Neuroscience
November 8-13, 2003, New Orleans, LA
web.sfn.org

s American Society for Ceil Biology 2003
December 13-17, 2003, San Francisco, CA
www.ascb.org

s Materials Research Society
December 1-5, 2003, Boston, MA
info@mrs.org

2004
'' IPOT 2004: Image Processing and Optical Technology

February 12-13, 2004, NEC Birmigham, UK
www.ipot.com

•/ PITTCON 2004
March 7-12. 2004, Chicago, IL
www.pittcon.org

i TMS
March 14-18, 2004, Charlotte, NC
ckobert@tms.org

/- Materials Research Society
April 12-16, 2004, San Francisco, CA
info@mrs.org

V SCANNING 2004
April 27-29, 2004, Washington, DC
www.scanning.org

•S Asia-Pacific Congress on Electron Microscopy
June 7-11, 2004, Kanazawa, Japan
keih@kanazawa-med.ac.Jp

^ Microscopy and Microanalysis 2004
August 1-5, 2004, Savannah, GA
www.msa.microscopy.com

tf EMC 2004 (former EUREM)
August 22-27, 2004, Antwerp, Belgium
www.emc2004.be

»• Society for Neuroscience
October 23-28, 2004
info@sfn.org

2005
>? Microscopy and Microanalysis 2005

July 31- August 4, 2005, Honolulu, HA
www.msa.microscopy.com

Please check the "Calendar of Meetings and Courses" in the MSA
journal "Microscopy and Microanalysis" for more details and a much

larger listing of meetings and courses.

The objective of this publication is simply to provide
material of interest and value to working microscopists!

The publication is owned by the Microscopy Society of America (MSA)
and is produced six times each year in odd months, alternating with
MSA's peer-reviewed, scientific journal Microscopy and Microanalysis.
We greatly appreciate article and material contributions from our
readers—"users" as well as manufacturers/suppliers. The only criterion is
that the subject matter be of interest to a reasonable number of working
microscopists, Microscopy Today has authors from many disparate
fields in both biological and materials sciences, each field with it's own
standards. Therefore MTdoes not have a rigid set of style instructions
and encourages authors to use their own style, asking only that the
writing be clear, informative, and accurate. Length: typical article length
is 1,500 to 2,000 words plus images. Longer articles will be considered.

Short notes are encouraged for our Microscopy 101 section.
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CRESSINGTON 0

High Resolution Sputter Coating

High Resolution Sputter Coater208HR shown with Rotary-Planetary-Tilting Stage and Thickness Controller MTM-20

The Cressington 208HR offers the most sophisticated features in it's class, at an outstanding value

Superior Features
• Wide Choice of Coating Materials

Magnetron head design and effective gas handling allow a
wide choice of target materials

• Precision Thickness Control
Thickness optimized to the FE-SEM operating voltage using
the MTM-20 high resolution thickness controller

• Multiple Sample Stage Movements
Separate rotary, planetary and tilling movements allow opti-
mized coating distribution and coverage

• Variable Chamber Geometry
Chamber geometry is used to adjust deposition rates from
1 .Onin/sec to 0.002nm/sec to optimize structure

• Wide Range of Operating Pressures
Independent power / pressure adjustment allows operation at
argon gas pressure ranges of 0.2-0.005mbar

• Compact: Modern Benchtop Design
Space and energy saving design eliminates need for floor
space, water, specialized electrical connections

Coating Difficult Samples for trie FE-SEM

The High Resolution Sputter Coater 208HR offers real solutions
to the problems encountered when coating difficult samples for
FE-SEM. Tn order to minimize the effects of grain size the
208HR offers a full range of coating materials and gives
unprecedented control over thickness and deposition conditions.
To minimize charging effects the 208HR stage design and wide
range of operating pressures allows precise control of the unifor-
mity and conformity of the coating. The HIGH/LOW chamber
configuration allows easy adjustment of working distance.

TED PELLA, INC.
Microscopy Products for Science and Industry

4595 Mountain Lakes Blvd., Redding, CA 96003-1448
Phone: 530-243-2200 or3Q0-237-3526 (USA) • FAX: 530-243-3761
Email: sales@tadpella.com • Web Site: http://www.tedpella.com
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