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Chemistry Without Test Tubes

To those whose experience in chemical research laboratories was 20
years ago or more the modern counterpart is a strange place. New
instrumentation with electronic components has revolutionized analytical
capabilities. It has also made accessible crucial experiments and theoretical
calculations that could not previously be performed. Some present-day
measurements can be made with speeds and sensitivities that are five to ten
orders of magnitude better than those of two decades ago.

In a symposium at the recent AAAS meeting in New York and in an
earlier report,* leading chemists were enthusiastic about new opportunities
for research that have been created. They emphasized three major frontiers.
The first is the opportunity to understand, in the most fundamental sense,
chemical reactivity and how to control it. The second is to improve
understanding of catalyses. The third is to extend to the molecular level
understanding of life processes. A few examples are appropriate.

The study of why and how chemical changes take place has been
especially facilitated by new instrumentation. Lasers, computers, molecular
beams, ion cyclotron resonance, and many more tools have opened and
facilitated new research approaches. Of these, lasers have been particularly
helpful. Their short pulse durations permit probing of chemical reactions in
times ranging from 107° to 107'2 seconds. Lasers also provide tunable,
extremely narrow, frequency light sources and thus greater diagnostic
sensitivity and selectivity. With high-power sharply tunable lasers it is
possible to excite one particular degree of freedom of many molecules in a
sample. During the interval in which these excited states persist, such
molecules react as if that particular degree of freedom is at a high
temperature while all the rest of the degrees of freedom of the molecule are
cold. Today we know much about the chemistry of molecules at the ground
state. The study of their behavior under excitation will greatly improve our
understanding and ability to devise important applications.

Catalysts are already important technologically. It is estimated that 20
percent of the gross national product is generated through their use. Much
of the present art was developed through empirical research. New equip-
ment facilitating fundamental studies of processes on a molecular level is
now available. One result is the rapid development of surface science.
Because of the unsatisfied bonding capability of atoms at surfaces, the
chemistry there is different from that of reactants brought together in solu-
tion or as gases. When chemists are able to identify molecular structures on
the surfaces they will be able to understand and control events there.

Other frontiers of research include homogeneous catalyses, metal cluster
chemistry, and stereoselective catalysts. An important branch of homoge-
neous catalysis has developed from research in organometallic chemistry.
An example is rhodium dicarbonyl diiodide employed in the commercial
production of acetic acid from methanol and carbon monoxide. Stereoselec-
tive catalysts now being discovered will surely have important applications
in the synthesis of biological molecules. If a complex molecule has many
chiral carbon atoms and a synthetic process produces all of them, only a
tiny fraction of the product is likely to have the desired biological activity.

The chemists state, and rightly so, that their science has been underfund-
ed relative to other major disciplines. They point to many new research
opportunities and to the needs of the $175-billion chemical industry for new
knowledge and trained people. They remind us that although chemicals now
produce a favorable balance of payments of $12 billion a year, leadership in
some areas of research has moved to other countries. Their pleas for funds
to enable them to purchase state of the art instrumentation should be
granted, and their efforts to support training of the next generation of
chemists supported.—PHILIP H. ABELSON

*Research Briefing Panel on Selected Opportunities in Chemistry, in Research Briefings 1983
(National Academy Press, Washington, D.C., 1983).



SCIENCE_~SCOPE

NASA's Project Galileo may provide clues to the origins of the solar system when it explores the planet
Jupiter later this decade. Project Galileo is scheduled to be launched from the space shuttle in May
1986 and arrive at the giant planet in August 1988. The mission consists of two spacecraft. One is an
orbiter that will circle Jupiter for 20 months. The other is a Hughes Aircraft Company-built probe that
will plunge into the planet’s brightly colored clouds and relay data about the atmosphere. The probe is
expected to operate for about 50 minutes before succumbing to temperatures of thousands of degrees,
limited battery capacity, and pressures up to 10 times that of Earth’s at sea level. Because some
scientists believe that Jupiter’s atmosphere is a sample of the original material from which stars are
formed, the probe’s findings will be closely studied.

Residents in central Indiana are the first in the U.S. to receive television programs in their homes
broadcast directly from a satellite. Last November, United Satellite Communications Inc. began the
first direct broadcasting satellite (DBS) transmissions to homes in 33 counties surrounding
Indianapolis. Transmissions were relayed via Anik C2, designed and built by Hughes for Telesat of
Canada. Homes receive the signals through antenna dishes that are less than three feet in diameter and
sell for about $300. The more familiar satellite receiving dishes found in rural areas of the U.S. average
four to five feet in diameter and sell for more than $2,000. Initial programming includes two satellite
movie channels and the ESPN sports network.

A network of small “smart” radios will let U.S. troops and their commanders know where they and
friendly forces are located at all times. With the Position Location Reporting System (PLRS), combat
troops will no longer have to seek landmarks to pinpoint their location. PLRS automatically supplies
position and navigation data in digital form through a computerized communications network that
displays data on a small hand-held box. PLRS units can be mounted on vehicles, aircraft, and
helicopters. All units serve as automatic relay stations, so that units far away from a master station can
stay in touch regardless of terrain or weather. Hughes is producing PLRS for the U.S. Army and
Marine Corps.

Thermoelectric cooling has made a hand-held infrared viewer more convenient and more economical.
The Hughes Probeye™ infrared viewer, originally equipped with argon gas cooling, now comes in an
all-electric model. The new version weighs 1.2 pounds less and makes sustained use easier and less
tiring. The Probeye viewer sees heat the way a camera sees light, converting it instantly into an image
seen through an eyepiece. The viewer is used to spot heat maintenance problems and energy losses

in industrial and commercial applications.

Technical leadership in a wide array of products characterizes Hughes Industrial Electronics Group.
With facilities in the Southern California communities of Carlsbad, Irvine, Newport Beach, Sylmar,
and Torrance, each operation offers the benefits of a small firm with the advantages and resources
of a multibillion dollar company. Our diverse technologies include silicon and GaAs microcircuitry,
microwave and millimeter-wave communications, fiber-optic connectors, image processing
equipment, secure communications systems, and solar cells. Send resume to B.E. Price, Hughes
Industrial Electronics, Dept. S2, P.O. Box 2999, Torrance, CA 90509. Equal opportunity employer.
U.S. citizenship required.

For more information write to: P.O. Box 11205, Marina de! Rey, CA 90295

AIRCRAFT COMPANY
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Sigmﬁcamw mcreasas recwarabie monoclonal antibody

ynelﬁs through reduced interference from serum proteins. No

more screening of serums for your hybridoma work. No more
shifting between serum si mented medium and serum
free media during any of the steps of the hybridoma process.

Now, thanks to the KC Wizard there is a true serum-
independent low protein medium developed specifically
for hybridoma work that you can use through all phases of
hybridoma development and production.

It's the unique KC 2000™, the only true serum-independent
medium available today. ALL OTHER SO CALLED SERUM-
“FREE” MEDIA REQUIRE SERUM TO WORK IN THE HY-
BRID DEVELOPMENT PHASES, and it's one medium that
really pays off in recoverable monoclonal antibody yields.

KC 2000 offers these‘distinct'édvantages:

® |t's serum-independent, for better definition,
_greater reproducibility, and less possibility of
contamination by viruses and mycoplasma.
® |t's designed specifically for hybridomas,
compatible with SP2/Ag 8.653, Ag14,
and NS-1 cell lines, (See Technical
Information Bulletin #24), and
works in all phases, including
selection and subcloning.
'KC 2000™ is also compatible
~with many other cell lines.

e It's formulated and packaged for convenience, well-
buffered so you can avoid possible contamination by
using closed system incubation and constituted at a 1:9
ratio for easier preparation and less chance for error.
So, don't let those seductive little antibody snatchers

reduce your recoverable yields. Discover the real serum-

independent wizardry of KC Biological! For a copy of

Technical Information Bulletin #24 and more information

about KC 2000, contact:

U.S. AND CANADA

P.O. Box 14848 Lenexa, KS 66215 (913) 888-5020 Toll Free

(800) 255-6032 Telex: 437055/kcbio lenx Facsimile: 913-888-7231
EUROPE KC Biological Frankfurter Strasse 103 D-6096
Raunhelm, W. Germany Tele. 06142/407-0 Telex: 4182131 KCBI D
Facsimile: 06142-407-20

ALL OTHER COUNTRIES:
KC International P.O. Box 14848 Lenexa, KS 66215
Tele: 913-888-5020 Telex: 437055/kcbio lenx
Facsimile: 913-888-7231

*Patent applied for For IN VITRO use only.

KC BIOLOGICAL is a registered trademark of KC Biological, Inc.

KCBiological

A Subsidiary of Corning Glass Works
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NAPCO’S SERIES 6000
WATER-JACKETED
CO., INCUBATORS.

When your incubation
technique requires absolute
accuracy in environmental
control, your equipment must
be able to deliver. Completely
Consistently. NAPCO Series
6000 incubators can. And
then some.

Series 6000 incubators
are water-jacketed CO» units
specifically designed to main-
tain precise temperature and
CO» control and high relative
humidity in applications that
can't tolerate “almost’

A dual-temperature sens-
ing system is responsible for
precise chamber monitoring.

Sensors are positioned not
only in the water jacket but

in each separate chamber as
well. Should temperature drift
from the prescribed setting,
audible and visible alarms
sound an alert.

But, precise temperature
control is only part of the
story. A unique air flow sys-
tem assures very high relative
humidity levels. And, an auto-
matic CO» closed-loop con-
trol system keeps CO» tension
within 0.1%. These controls
combine to vield unexcelled
chamber uniformity and mini-
mum contamination




CHAMBER CONTROL
IS AN ABSOLUTE MUST.

To further discourage The 6000 series CO»
contamination, the 6000 incubators from NAPCO.
series employs a strict modu- Highest chamber uniformity.
lar design. The double-walled Water-jacketed for even heat NATIONAL APPLIANCE COMPANY
interior clmmbﬂe_zr borl‘t\s irnto an il\wg, Modular (,k,‘lSig” for ’|<)vv ;?)?iﬁfinsdwoS:;{;;}g;'%g;-"l
insulated exterior assembly, contamination and easy Toll-free phone
effectively isolating it from cleaning. The only choice 800-547-2555 =
ambient conditions. And, the when absolute integrity of o
stainless steel chamber inte- environmental conditions is
rior is easily cleaned by re- a must.
moving shelves and plenums Call or write for more

6000 series incubators information
are configured to meet a
range of laboratory needs.
Single or double chamber,
horizontal or vertical models
are available.




HPLC of biological
macromolecules at the

pH of your choice.

Bio-Rad’s new anion and cation
exchange HPLC columns offer
many unique advantages for the
high resolution separation of bio-
logical macromolecules. Each of
these four Bio-Gel® columns uses
a highly stable, resin-based pack-
ing material with 1000A pore size
matrices. Used with Bio-Rad'’s
modular HPLC protein system,

these columns provide the follow-
ing performance characteristics:

mpH operating range from 2-12
allows separation of proteins at
the pH most favorable for main-
taining activity.

mMolecular weights up to 106
Daltons can be analyzed with
no loss of capacity, resolution,
or column life.

m Matrices remain stable in both
alkaline or acid solutions for
easy column cleaning.

mLarge sample loads (up to 5 mg
per component on analytical
columns). Scale up to 15X with
preparative columns.

m Compatible with common solu-
bilizing agents: urea, SDS, GuUHCI.

1330D

The Tools: new ion
exchange HPLC system
from Bio-Rad.

Open
column
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Gradient separations of total
protein from E. coli 30S ribosomal
subunits.

The Proof: rapid separation
of 30S ribosomal proteins.

Daa prvid colm S.Capel, t /ecu-
lar Biophysics and Biochemistry, Yale University.

As always, Bio-Rad provides you
with in-depth applications assis-
tance. Give our applications staff
a call at (800) 4 BIO-RAD, or con-
tact us for Bulletin 1150.

Bio-Rad Laboratories—Chemical Division
2200 Wright Avenue

Richmond, CA 94804

(415) 234-4130

Also in Rockville Centre, N.Y, Australia,
Austria, Canada, England, Germany, Italy,
Japan, The Netherlands, and Switzerland.
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FOR CONTINUOUS DOSING, CONVENIENCE, AND RESULTS...

ALZET OSMOTIC PUMPS DELIVER:

CONTINUOUS DOSING

Alzet Osmotic Pumps offer the
choice of 1-4 weeks of delivery, night
and day, for continuous presence of
even the shortest half-life agent.

CONCENTRATION

e emmenaa.,
[

TIME

CONVENIENCE

Implantation can be completed in less
than one minute. It is easily mastered.
ALZA Corporation loans free of charge
a videocassette showing subcutaneous
and other implantation procedures.

RESULTS

Multiday infusions insure that you
measure the fully-developed actions of
your test agent in the steady-state.
Single-dose studies are useful, but the
actions of many agents are far from
fully developed by a single dose. The
Alzet Osmotic Pumps have demon-
strated their ability to deliver good

resultsin nearly a thousand publications.

NEW APPLICATIONS

Alzet Osmotic Pumps are now being
used for direct tissue microperfusion
with labelled amino acids and other
precursors to demonstrate in vivo bio-
synthesis. Another new application of
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the pumps is localized drug delivery
to the rat kidney via renal arterial

infusion.

To place an order, call toll-free
800-227-9953. In California, Alaska
& Hawaii call collect (415) 494-5067.
For more information mail the

coupon below.

Gl I = I®SCI—6—84
OSMOTIC PUMPS

Please send me information
on the Alzet Osmotic Pumps.

Name. o

Affiliation

Address. i 2

s LY ARG O State__ IR R |, LR
Mail to:  ALZA Corporation

Dept. Y, P.O. Box 10950
950 Page Mill Rd.
Palo Alto, CA 94303-0802



What do I like
about my Finnpipette’?
It feels so good.

Designed to fit your hand. Light-
weight and durable. We're the only
supplier that warrantees its pipette
for a full year. Feels good even after
hours of use.

Safe tip ejection. Eliminates worry
about radioactivity and biohazard.
Integral hook provides added
comfort and support. Allows tip
ejection just by moving your thumb
a short distance and pressing
ejection button.

Change volume with a simple twist
of the thumb button. Smooth,
positive click action. Volume is
displayed in large, easy-to-read
digits. Four models give you a com-
plete range from 5 wl to 5,000 wl.

Computerized verification of accu-

racy with every digital Finnpipette.
Enclosed in every package is a
computer printout from the factory
showing precise accuracy and
reproducibility of the actual pipette
you purchase.

1330F

The Finnpipette Line. ..

a complete family.
Choose from a complete line of
pipettes. . . positive displacement for
superb accuracy. . . fully-adjustable
digitals as well as fixed volume
models. And. . . a versatile fully-
adjustable bottle dispenser. Plus. . .
accessories, tips and parts kits for
do-it-yourself repair should you
choose not to take advantage of our
full service capabilities.

Do-it-yourself recalibration.

Quickly and easily. You can make
repairs just as fast. Included in each
package is a maintenance kit with
easy-to-follow diagrams.

Valuable trade-in offer. Order a

Finnpipette and we'll take your old
pipette in trade. In exchange, we'll
give you a case of 10 boxes of our
Finntips'-in-Trays. A $48 value.
Each box contains 96 tips vertically
packed in trays. Both tips and trays
are autoclavable.

Economical. Compare the price of
the Finnpipette Digital to any
other major pipette brand. That
will make you feel good, too.

Finnpipette. Feels so good.
& Labsystems/Vangard

Finnpipettes are available from Vangard and its dealers Nationwide
For further information, call or write

VANGARD INTERNATIONAL 1111-A Green Grove Road, Neptune, NJ 07753
Toll-free 800/922-0784 (In NJ, call collect: (201) 922-4900)
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SEM photomicrogph

CH LAB “
cAN AFFORD TO BE WITHOUT. of NDAC 5 s

VYDAC TP 300 Angstroms and/or VYDAC HS 80 Angstroms

Spherical Silica based reverse phase Spherical Silica based reverse phase
Applications Applications

Polyaromatic hydrocarbons Nucleosides, purines, pyrimidines
Vitamins D2 and D3 Catecholamines

Large Peptides Small Peptides

Proteins Vitamin Bs and C

Anti-oxidants in plastics Organic Acids

Vitamin A Isomers

Ribonuclease »

Impurity in Ribonuclease

\

Proteins Peptides

Insulin
o g
A\

Glucagon \
CRF

Lysozyme
BSA
Fibrinogen
Myoglobin
Ovalbumin
Neurotensin
Eledosin

Cytochrome ¢

Phosphorylase b

Oxytocin
Angiotensin Il

Bradykinin
Impurity from glucagon

Impurity from glucagon

[/
L ] ,

Only the Separations Group offers Cis reverse phase materials bonded to
distinctly different spherical silica substrates yielding uniquely different selec-
tivities for the HPLC chromatographer.

For your free copy of our “Comprehensive Guide to Reverse Phase Materials
for HPLC,” contact the Separations Group. Do not hesitate to call collect.

THE SEP/ARA TIONS GROUP

MANUFACTURERS OF VYDAC

Box 867 » 16695 Spruce St. ¢ Hesperia, CA 92345 USA Gircie No. 190 on Readers’ Service Card
Telephone (619) 244-6107

SPHERICAL SILICAS and separation materials for high performance liquid chromatography since 1971




For literature circle reader service number 267
For a demonstration circle reader service number 268

AAAS
Report IX

Research &
Development

FY 1985

Intersociety
Working Group

This timely document
analyzes major budget
and policy issues relating
to R&D inthe FY 1985
budget, presents data on
federal agency and
industry support for R&D,
and discusses trends in
R&D funding in light of
current policy issues.

284 pp.
Paperback $10.00

To order, please write:
AAAS Sales Dept.,

1515 Massachusetts
Avenue, NW,

Washington, DC 20005.
Please allow 6—-8 weeks for
delivery. All orders under $10
must be prepaid.

Visa and MasterCard
customers include account
number, expiration date, and
signature.

American Association for the
Advancement of Science




FAST TOTAL ANALYSIS

Bio-Rad’s Mini-Gel systems com- BiO'Rad
bine quality apparatus and reagent

kits with tested protocols to provide Mini GEI SyStemS

complete electrophoretic analyses

with unprecedented speed. And can save you
equally important, with no sacrifice hours Of

of resolution. Here are a few exam-

ples that illustrate the dramatic protein and

improvement possible with our

systems approach: DNA

Ml A complete SDS-PAGE/silver stain a.naIySlS
analysis in only 2.5 hours. The sys- tlme_
tem includes Bio-Rad’s new Mini-
Vertical Slab Cell, which
analyzes proteins
and nucleic acids
two to three times
faster than conven-
tional 16 cm cells,
and our easy-to-use
Silver Stain Kit.

Il Rapid screening of
restriction digests using

the only available minia-

ture sub-cell with 30-sam-
ple capacity. This new Wide
Mini-Sub” DNA cell can sep-
arate 30 samples in anywhere
from 10 minutes to 2 hours,

as compared to 4 to 12 hours
with conventional equipment.

B Electrophoretic separation,
high intensity electropho-
retic transfer and detection

of proteins—all in one day
using the Mini-Vertical Cell,
our Trans-Blot® Cell, and our
new Immun-Blot™ Kit. The

ALTERNATING high and low MW 30 SAMPLES OF DNA restriction digest

latter pl'OVides all of the necessary standards on 0.75mm gel. Total run analyzed with Wide Mini-Sub cell using
components fOf rapid’ sensitive t/me;l/igvg:l;.t;j/‘?:, Z?;rﬁwegvxgr,tﬁael Bio-Rad Ultra Pure DNA Grade Agarose.
detection of membrane bound Bio-Rad Silver Stain Kit : B

monoclonal and polyclonal immune For details on Mini-Gel systems, call

complexes. toll-free 800 4-BIORAD, or contact:

To help you obtain excellent
results consistently, we have put B’O'RAD

a lot of thought and work into

our protocols. But we don't stop Bio-Rad Laboratories Chemical Division
there. An experienced technical 2200 Wright Ave.

staff stands behind every Mini- Richmonad, CA 94804

Gel system, ready to help you A HRICONESIN0

achieve the best possible analy- Also in Rockuville Center; N.Y, Australia,

; . s Austria, Canada, England, Germany, Ital
r time. , ENg ) Y, Y,
ses in the shortest p055|b|e e Japan, The Netherlands, and Switzerland.
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The FACS Analyzer and our Leu Monoclonal Antibodies—
the system for two color analysis.
More answers. Better answers. In less time.

Becton Dickinson’s total immuno-
monitoring system provides you with
a new standard of analysis. A stan-
dard that not only gives you better
reproducibility, but also the flexibility
you need for new applications in
cellular immunology.

Collect more data faster, at
higher levels of sensitivity.

With sensitivity comparable to
laser-based cell sorters, the FACS
Analyzer combines unparalleled
versatility and convenience for high-
throughput analysis of human leuco-
cyte subpopulations. This benchtop
instrument enables you to study
up to four cell parameters including
volume, light scatter, and two

fluorescence signals. In addition,
the Consort-30™ data management
package provides easy-to-use
software for immunomonitoring.

The broadest range of
monoclonal antibodies.

Monoclonal antibodies from Bector
Dickinson have set the standard
of quality for reagent purity, stability,
and reliability. They give you the
greatest number of options with the
broadest range of unique specific-
ities and conjugates.

In addition to the classical mono-
clonal reagents for T cells, Becton
Dickinson antibodies now are avail-
able for B celis, NK cells, monocytes
and granulocytes as illustrated in
The Monoclonal Table.

For research use only. Not for use in human diagnostic or therapeutic procedures.



Anti-Leu-2a PE
Orange Fluorescence Intensity

Green Fluorescence Intensity
Anti-Leu-3a + 3b FITC

Analysis of T helper/inducer cells and T cytotoxic/
suppressor cells from a single whole blood sample,
using two-color direct immunofiuorescence.

Clinical research in cellular
immunology made easier.

Worldwide, this automated
instrument/reagent system is used
in routine studies of immunodeficien-
cies, transplantation, cancer, and
infectious diseases. The closed
flow system of the FACS Analyzer,
coupled with directly conjugated
reagents, provides the ideal system
for safe and convenient
immunomonitoring.

Whole blood analysis.

The FACS Analyzer easily dis-
criminates between lymphocytes,
monocytes, and granulocytes in
whole blood using high-resolution
wide angle light scatter and cell
volume measurements.

Phycoerythrin* for two-color
analysis.

Only Becton Dickinson offers a
total system for simultaneous two-
color immunofluorescence analysis
of leucocyte subpopulations. The
FACS Analyzer, when used with
Becton Dickinson fluorescein and
phycoerythrin conjugated antibod-
ies, permits discrimination of up to

four distinct leucocyte subpopulations.

*Patent pending

LEUKEMIA
PHE) PANEL

T helper cells fluoresce yellow- orange with
Anti-Leu-3a PE, T suppressor/cytotoxic cells
fluoresce green with Anti-Leu-2a FITC.

The New Standard—
a total instrument/reagent system
for answers in cellular immunology.

Contact Becton Dickinson today for
complete information and a free full-
color poster of The Monaclonal Table.
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Superior Quality

Becton Dickinson
FACS Systems and
Monoclonal Center

2375 Garcia Avenue
Mountain View, CA 94043
Telephone (415) 968-7744
TELEX 910 338 2026

Becton Dickinson
Laboratory Systems
Antwerpsesteenweg 259
2800 Mechelen
BELGIUM

Telephone 015/29.0143
TELEX 846 72096

Becton Dickinson Immunocytometry Systems
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.it’s the hest buy
in Gonstant Power Supply

The $1295 EC500 was designed specifically to meet
the need for a 2,000 Volt Constant Power Supply in
special electrophoretic applications such as gel elec-
trofocusing, gel sequencing, SDS gels, and standard
slab and tube gels. Check these important features and
benefits:

e maximum output: 2,000V; 150mA; 300W
e 3-mode control: Constant Power, Voltage, or Current
e optional voltage limit control for sensitive gels

1330L

e dual-range meters and high-low switching without
effect on set points

high voltage safety interlock

positive electrical protection

adapts easily to any cell

For more information call Technical
Service toll-free at 1-800-624-2232 (in
Florida, 1-800-282-7932). E-C Apparatus
Corp., 3831 Tyrone Blvd. N, St. Petersburg,
FL.33709

=L

Circle No. 255 on Readers’ Service Card

SCIENCE, VOL. 224





