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pend a few minutes looking at World

Wide Web pages and commonly used

patterns emerge. You see similar col-
ors used in Web pages, similar fonts, and
similar layouts. Ten people viewing the
same site will see identical images, be-
cause sites do not adapt to the user or re-
tain preferences set during a previous visit.
The current Web style seems to have
reached a steady state over the past year.
However, this is about to change.

Why? Because the core technology be-
hind the building of Web pages will
change dramatically with the introduction
later this year of the next generation of
browser software. In December 1994,
Netscape’s first browser was offered to the
public. As of September 1998, the two
dominant companies in the browser field,
Microsoft and Netscape, had released
fourth generation products. Now, by sig-
nificantly enhancing the languages and the
browser itself, the 5.0 versions of browsers
will transform the Web into a sophisticated
development platform. The sky is truly the
limit with these new tools.

What features can we expect to see in the
5.0 browsers? For Netscape Communicator
5.0, there is little information to report. The
company has decided to build this next ver-
sion in an open way, by assembling contri-
butions from individual developers around
the world who will design components of
the new browser. Netscape hints that the
product will be available by late 1998.

Microsoft, however, has just released a
working preview version of Internet Ex-
plorer 5.0 (IE5) to developers, and a final
version is slated for late 1998. IES was
constructed at Microsoft and has not been
a public effort. IES is a powerful piece of
software that will radically alter a Web
page in three general areas: document
structure, user preferences, and speed.

The document structure of today’s Web
pages is derived from Hypertext Markup
Language (HTML has evolved to version
4.0). HTML will not be replaced, instead it
will be augmented. IE5 will allow devel-
opers to position all items and figures on a
page precisely, to construct one page from
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the content of multiple URLs, and to build
a page quickly from data packets coded in
Extensible Markup Language (XML).
These changes describe a fraction of the
possibilities that will become available.

The user experience will change with
the increased use of Dynamic HTML
(DHTML), first released in Internet Ex-
plorer 4.0. DHTML in IE5 will make all
elements on a page (the graphics, text, but-
tons, forms, and so forth) dynamic. With
this ability, Web developers can make
pages that change to fit the preferences of
the user. For example, an electronic jour-
nal could be designed in which the sec-
tions of articles could be rearranged based
on viewer preferences. Would you want to
see only abstracts? Click on a button to
show only the abstract component of the
articles. Would you want to see the results
sections first? Click on a button to switch
the order of the pieces of the article. Also,
with the new technology of IE5, the
browser will retain your layout preference
for future visits.

The IES browser will also be faster.
Each Web page must be processed for
viewing, or rendered, by code within the
heart of the browser. This code has been
overhauled in IE5 and optimized for
speed. For instance, for table structures
used to position text and graphics, the time
it takes to visualize a page after transfer to
your computer could become 1/100 of
what it is now.

Scientists will soon have desktop tools to
distribute and format the most complex data
and information. For more information on
the next generation of browsers, see the links
collected at www.mednav.com/zone/science.

—ROBERT SIKORSKI AND RICHARD PETERS
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The Art of Bubble
Making

agnetic resonance imaging (MRI)
Mreﬂects detection of the relaxation

of 'H nuclei after a biological spec-
imen has been exposed to a magnetic field.
Because such specimens are mainly water,
MRI has had enormous utility. When the
proton signal is weak, as it is in blood, con-
trast agents that magnify the relaxation of
'H (such as gadolinium—diethylenetriamine
pentaacetic acid) are usually added. For vi-
sualizing the lungs, which lack a signifi-
cant proton signal source altogether, laser-
polarized gases (*He and '*°Xe) are used.

Then the gas itself becomes the source of
the signal. These particular gases offer at
least a 20-fold increase in signal-to-noise
ratio compared with '"H MRI images. In
addition, these gases do not occur naturally
in the body, and thus there is no back-
ground signal. Such contrast agents have
been used with great success for visualiz-
ing anatomical air space. Furthermore,
129Xe dissolves reasonably easily, so re-
searchers have been able to view tissues
such as blood, muscle, and brain, either by
letting the gas dissolve in the pulmonary
blood flow or by dissolving it in lipid vesi-
cles. Helium-3 has a larger magnetic mo-
ment and currently a higher degree of po-
larization than '?*Xe and thus would offer a
10-fold improvement in signal over '*Xe.
Unfortunately, *He has very poor solubility
(one-tenth to one-hundredth that of '¥Xe),
so it has been exclusively used for air space
imaging of biological samples.

A report published last month in the Pro-
ceedings of the National Academy of Sci-
ences U.S.A. may promote the use of *He for
visualizing fluid and solid tissues (/). In a
preliminary feasibility study, researchers at
the Duke University Medical Center were
able to generate microbubbles of *He and to
view the vasculature of live rats. To generate
these microbubbles, they used two 10-cm?
syringes connected via a three-way stopcock.
The gas generated by the laser polarizer was
collected in a holding cell. Then, 2 cm? of it
was quickly withdrawn from the cell into the
first syringe, which had been evacuated to
prevent paramagnetic oxygen in the syringe
from depolarizing *He. Next, 8 cm? of fluid
in the second syringe was manually flushed
back and forth between the syringes, produc-
ing a suspension of *He microbubbles. This
was done rapidly because the microbubbles
quickly rise out of the suspension. For this
study, the time between agitation and image
acquisition was reduced to about 10 s. The
authors measured the suspended microbub-
bles with a Coulter counter. Mean bubble di-
ameter was 31.8 um with a mean standard
deviation of 10.4 um. The large distribution
of bubble size was due to the hand agitation
technique, and more homogeneous distribu-
tion can be expected with other mechanical
methods (such as sonication). The size of the
bubbles was also significantly larger than the
ideal size of 8 um (the size of a red blood
cell), but the authors decided this size was
acceptable for this in vivo feasibility study.
They also noted that the 3He suspension dif-
fered significantly in different fluids: in all,
they tried six fluids and found that Hexabrix
(Mallinckrodt) offered by far the most ho-
mogeneous distribution of bubbles and the
best signal-to-noise ratio.

They injected this suspension of *He
into both the arterial and venous systems
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