


SYSTEM 6:200):

V2-hour Hydrolyzate

No instrument can separate
amino acids like the System
~6300 High Performance Analy-
zer. It uses ion-exchange chro-

matography —best because

‘there is no pre-column deriva-
tization. You get picomole sensi-

tlvrty of primary and secondary
amino acids. For primary amino

- acids, add fluorometric detection

to the System 6300, and reach
femtomole levels.

See for yourself: Use our pub-

lished methods and Beckman

High Performance Chemicals,

2-hour Physiological

and you'll get the same un-
matched separations with your

System 6300

And there's more:
e The ease of touch-program-
mable control, built-in four-pro-
gram memory and exclusive
Memory-Pac™ capability;
e High performance operation
to 3000 psi with a single stain-
less steel column;
e Automatic computation and
printout of analytical results;
¢ Money-saving Chemical Sav-
ings Plan tailored to your specific
needs; and

e Comprehensive customer
training, in-lab service and appli-
cations support by the largest,
most responsive customer ser-
vice organization, worldwide.

For our brochure and sample
chromatograms, ask your Beck-
man Representative or write:
Beckman Instruments, Inc.,
Spinco Division, PO. Box 10200,
Palo Alto, California 94304.
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If you hate waiting
you'll love ENLIGHTNING

The new one-step And easier to live with
fluorography enhancer *g in the lab.

that’s ten times faster RS e L ENLIGHTNING™ is odorless
than PPO-DMSO. with with and safer to work with than
ENL|GHTN|NGTM Rap|d ENLIGHTNING PPO-DMSO unenhanced ) enhancers Containing DMSO

-

-~ ltrequires nothing more
than standard laboratory
gloves. What’s more,
refrigeration is unnecessary;
ENLIGHTNING™ has a long

Autoradiography Enhancer
takes only 15 to 30 minutes
to process your gels,
compared to five hours
for PPO-DMSO.

And in only one step:
simply soak the gels in
ENLIGHTNING™. No multi- 3
step procedure. Quick 3
processing minimizes
diffusion artifacts and loss
of smaller molecular weight
components, too.
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Free 16-page Guide
Ask us to send you our
Guide to Autoradiography
Enhancement, with its
helpful tips on the
enhancement, exposure,

— and development of
The resulting fluorograms . s film—complete with a
3:@ nglgfbcé;;né)daﬁig*e tc?t ot C— trouble shooting checklist.
flu%rographic techn%ues, e iy Free for the asking

Processing Time

with either polyacrylamide
or 2% agarose gels (3mm
min. thickness).

Not for use in humans or clinical diagnosis

New England Nuclear
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Call toll free: 800-225-1572, Telex: 94-0996
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Tel. 514-636-4971, Telex 05-821808

© 1983 NEN

@ New England Nuclear’

Circle No. 169 on Readers’ Service Card

26 AUGUST 1983

shelf life at room temperature.

803



ISSN 0036-8075
26 August 1983

Volume 221, No. 4613

LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

RESEARCH NEWS

BOOK REVIEWS

BOARD OF DIRECTORS

MATHEMATICS (A)
Lipman Bers
Lynn Arthur Steen

PSYCHOLOGY (J)
Janet T. Spence
Bert F. Green

EDUCATION (Q)
Hans O. Andersen
Roger G. Olstad

CHAIRMEN AND
SECRETARIES OF
AAAS SECTIONS

E. MARGARET BURBIDGE
Retiring President, Chairman

CIENCE

Base SI Units: A. Wald, Floating Accelerator: H. Winick; Carcinogenic

Risk: W. Lijinsky; E. Zeiger. .. ......ouuuuuuine ettt 808
Oil Recovery with Supercritical CO, ... ..ot i 815
Waves and Turbulence in a Tokamak Fusion Plasma: C. M. Surko and

R.E. SIusher. .. ... o e 817
Ivermectin: A Potent New Antiparasitic Agent: W. C. Campbelletal. .......... 823
Recent Trends in Fertility in Less Developed Countries: A. J. Coale ............ 828
Congress Set to Improve Weapons Testing .......... e 833
End of Road for Barnwell. ... ... 835
France’s Monumental Science MUSEUITL ... .. ..outnenntn e, 836
Briefing: The Uneven Crisis in Science Education; Round Two: Mosher

Appeals Case Again; Oil Industry Buys a Place in the Sun; Monkey

Researcher’s Cruelty Verdict Reversed; DOE Chooses Idaho for New

Weapons Plant. . . ... e 838
CERN Vector Boson Hunt Successful.............. ... . i, 840
Suppressing Autoimmunity in MiCe ..........ooi i 843
Science Underground. .. .......ooiiiii i e e 845
A Solar System at Vega? .. ..ottt e e 846
Evolution of Genes and Proteins, reviewed by D. L. Hartl; The National

Physical Laboratory, W. Aspray; Scientists, the Arms Race and

Disarmament, G. H. Quester; Books Received ............................ 847

ANNA J. HARRISON DAVID A. HAMBURG ROBERT W. BERLINER NANCIE L. GONZALEZ

President President-Elect LAWRENCE BOGORAD WALTER E. MASSEY
PHYSICS (B) CHEMISTRY (C) ASTRONOMY (D)
James A. Krumhans| Murray Goodman Paul W. Hodge
Rolf M. Sinclair William L. Jolly Donat G. Wentzel

SOCIAL, ECONOMIC, AND POLITICAL SCIENCES (K)
Kenneth J. Arrow

HISTORY AND PHILOSOPHY OF SCIENCE (L)
Daniel J. Kevles

ENGINEERING (M)
Eric A. Walker

David L. Sills David L. Hull W. Edward Lear
DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING, AND COMMUNICATION (
Erling Johansen Stanley A. Kaplan Robert Lee Chartrand

Harold M. Fullmer

David A. Knapp

Madeline M. Henderson

DIVISIONS ARCTIC DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN Di\
Arthur M. Pearson Gunter E. Weller Richard Jahns Alan E. Leviton Waiter S. Whitford M. Michelle Balc
President Executive Secretary President Executive Director President Executive Oftice

SCIENCE is published weekly on Friday, except the last week in December, by the American A Iation for the Ad! f Sci 1515 M husetts Avenue, NW, Washington, 0.C.

20005. Second-class postage (publication No. 484460) paid at Washington, D.C., and at an additional entry. Now combined with The Scilentific Monthly® Copyright © 1983 by the American Association for
the Advancement of Science. Domestic individual membership and subscription (51 issues): $53. Domestic institutional subscription (51 issues): $90. Foreign postage extra: Canada $24, other (surface mail)
$27, air-surface via Amsterdam $65. First class, airmalil, school-year, and student rates on request. Single copies $2.50 ($3 by mail); back issues $3 ($3.50 by mail); Biotechnology issue, §5 ($5.50 by mail);

classroom rates on request. Change of address: allow 6 weeks,
circumstances not falling within the fair use provisions of the Copyrif

oh

iving old and new addresses and seven-digit account number. Authorization 1o photocopy materal for internal or personal use under
t Act is granted by AAAS to libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Ser-

vice, provided that the base fee of $1 per copy plus $0.10 per page is paid directly to CCC, 21 Congress Street, Salem, Massachusetts 01970. The identification code tor Science is 0036-8075/83 $1 + .10.
Postmaster: Send Form 3579 to Science, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005. Science is indexed in the Reader’s Guide to Periodical Literature and in several specialized indexes.




11 Buestions
to ask hefore
you huy an automated

DNA synthesizer

automated DNA
synthesizer?

The answer depends on your requirements for cus-
tom oligonucleotides. If you need more than one
oligomer per month, an automated DNA synthesizer
will be a good investment. However, if you use less
than one per month, you should consider ordering
custom oligomers or synthesizing them manually.

1 Do | really need an

automated synthesizer
provide?

An automated DNA synthesizer will perform all of
the time-consuming procedures necessary to syn-
thesize an oligomer —without the error potential
inherent in manual methods. You'll be able to syn-
thesize more product in far less time, and you'll
be freed to dedicate your energies to other impor-
tant tasks.

Another advantage is around-the-clock synthesis
operations. If you select a quality synthesizer—
such as the Coder™ 280—you'll be able to run syn-
theses 24 hours a day. That can further enhance
your productivity.

2 What advantages will an

automated DNA

3 How much does an
synthesizer cost?

The purchase price of an automated DNA synthe-
sizer will range from about $21,000 to $68,000.

But you should consider the reliability of the
equipment and the manufacturer's dedication to
service. Downtime or long waits for service can
impede your productivity, costing you valuable time
and expensive chemicals.

What are the differences
among the DNA
synthesizers currently
available?

Every synthesizer on the market today does basi-
cally the same thing. The primary differences
are in the modes of fluid movement (pump or
pressure driven), the type of reaction chamber
(flow-through column or agitated vessel), and the
number of reagent reservoirs. All types have been
proven effective.

Nevertheless, in evaluating synthesizers, be sure
to consider the reputation of the manufacturer and
the experience of the company’s scientific personnel.

Will a synthesizer do all
the work?

All synthesizers will do the work involved in the
synthesis itself, and some systems also will cleave
your product from the resin. However, your product
will be in crude form at this point, requiring puri-
fication by HPLC, electrophoresis, or other methods.

What kind of results
will an automated DNA
synthesizer produce?

You can expect results equal to those produced by
manual synthesis techniques. Yields will average
around 95% per base coupling, provided that you
use high-quality reagents and take care in handling
these materials. But even the best reagents han-
dled with the utmost care will occasionally gen-
erate yields lower than 95%, regardless of some
manufacturers’ claims.

Which chemistry
is best?

There are basically two types of solid-phase chem-
istry being used: phosphate-triester and phosphite-
triester. Each has its advantages and disadvan-
tages, depending on the specific requirements of
your synthesis operations, and each has been proven
to produce quality results.

The best choice is a synthesizer that can perform
all solid-phase chemistries, rather than a system
that is limited to only one method.

How much will it cost
to run a synthesizer?

Exact figures are difficult to project, given the wide
range of costs for chemicals and other factors.
However, you should be able to produce 5 0.D. units
of a purified pentadecamer for less than $125 for
all reagents and solvents.

What problems should |
anticipate with an
automated synthesizer?

Even the best laboratory equipment will experience
some downtime, and lesser quality synthesizers
may break down or malfunction frequently, espe-
cially if they are being used continuously.

As a consequence, you should choose a manufac-
turer who has a qualified, responsive field service
department—one that can provide both on-site and
over-the-phone technical assistance and support.

©1983 by Vega Biotechnologies, Inc. All rights reserved. Coder™ is a trademark of Vega Biotechnologies, Inc.
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Can the synthesizer’s
microcomputer be used
for other duties?

If the synthesizer has a stand-alone microcom-
puter as a controller, such as the Coder 280 with
Apple //e™ the answer is yes. The controller can
then provide your lab with additional computer
capabilities such as statistical analysis, word pro-
cessing, and other lab management functions.

synthesizer do peptide
synthesis as well?

If your synthesizer is user programmable, it is pos-
sible to do solid-phase peptide chemistry. However,
itis not very practical because peptide syntheses
usually require a minimum of 1 g. of resin and
DNA synthesizers are designed to accommodate
not more than 200 mg. of resin.

Furthermore, most DNA synthesizers are not
designed to handle corrosive reagents such as
trifluoroacetic acid. Versatile peptide synthe-
sizers are.

1 Will an automated DNA

Vega Biotechnologies wants you to be fully
informed about automated DNA synthesizers—
before you make your decision.

We invented the automated DNA synthesizer, and
we offer the widest range of systems—including our
Coder 280 with Apple //e microcomputer.

If you're in the process of evaluating synthesizers,
or if you've simply been thinking about automating
your DNA syntheses, call us toll-free at 800-528-4882.
We'll send you more detailed information on our
DNA synthesizers, answer any other questions you
might have, and arrange a free demonstration.

The bottom line is this: Make sure you under-
stand everything about automated DNA synthe-
sizers before you invest in a system.

Vega Biotechnologies can help.

Call us, today.

VEGA"

Vega Biotechnologies, Inc. l" 4
PO. Box 11648, Tucson, AZ 85734 vpy"
(602) 746-1401, (800) 528-4882 Outside AZ @p«p(\

TELEX: 165572 (VEGA BIO TUC)
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Can the synthesizer’s
microcomputer be used
for other duties?

If the synthesizer has a stand-alone microcom-
puter as a controller; such as the Coder 280 with
Apple //e™ the answer is yes. The controller can
then provide your lab with additional computer
capabilities such as statistical analysis, word pro-
cessing, and other lab management functions.
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synthesizer do peptide
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not more than 200 mg. of resin.
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informed about automated DNA synthesizers—
before you make your decision.
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or if you've simply been thinking about automating
your DNA syntheses, call us toll-free at 800-528-4882.
We'll send you more detailed information on our
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Introducing the Corming Six:

pack. Six 10-unit sleeve:

terile 100 x 20 mm tissue
culture dishes with
lids in a reusable carrier

(

Less waste, easier handling
Cutting from 20 to 10 dishe:
per sack means fewer unit
exposed at a time for_

less chance of con- §
tamination. Less

fumbling, les:

iCt carrier
tores easily on the

shelf or in the

drawer. Can be 2
e YOU GET MORE

store stained dishes or - FOR YOUR MONEY
an organizer. FROM CORNING

Pick One SE—08—83—S:\
Corning Cat. No. Shelf Pack Qty
BUY 3 CAS ES G ET 1 FREE, 0 25000-35 35x10mm 20/sleeve
’ *- [ 25010-60 60x15mm 20/sleeve
] 25011-60 60x15mm w/2mm grid 20/sleeve
Send proof of purchase for 3 cases of 0 25020-100 100x20mm 20/sleeve

Corning disposable plastic tissue : [ 25025-100 100x20mm, Six-Pack 10/sleeve
culture dishes. Xe’ll send you 1 case

freel Value to $276.*
One per customer.
Offer good until September 30, 1983. Addresg 4

[ I'd like to receive the ‘83 Corning Catalog. 3 sty State

Name
Title/Firm

Send coupon on letterhead with name, title, address. e e e oS
Science Products, Corning Glass \Works, MS-21-5-10, HHIC IVIOOL TTLGLEU 1O

Corning, N.Y. 4831. CORN | NG

N f \,1'

*Manufacturer’s suggested price
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Measuring
Prostaglandins?

Complete RIA
kits for:
5-HETE RIA
100 tubes
12-HETE RIA
100 tubes

15-HETE RIA
100 tubes

Catalog No.
SG 601d

SG 6011

SG 6012

Full color wall chart of Prosta-
glandin Biosynthetic Pathways
available free on request.

For additional information or
Technical Service call toll-free
1-800-343-1346. In Mass. call
(617) 265-6004.

Seragen, Inc.
54 Clayton Street
Boston, MA 02122
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LETTERS

Base SI Units

I read with interest the article ‘‘Using
time to measure length’> by Arthur L.
Robinson (Research News, 24 June, p.
1367). I would like to point out that the
seven base units of the International
System of Units specify standards for
time, distance, mass, temperature, cur-
rent, amount of substance, and luminous
intensity; the last two quantities were
replaced by voltage and resistance in the
article.

ALVIN WALD*
Department of Anesthesiology,
Columbia-Presbyterian Medical Center,
630 West 168 Street
New York 10032

*Chairman, Standards Committee, Engineering in
Medicine and Biology Society, Institute of Electrical
and Electronic Engineers.

Floating Accelerator

Reading ‘‘Neutrino exploration of the
earth”” by M. Mitchell Waldrop (Re-
search News, 10 June, p. 1142) brought
to mind the original tongue-in-cheek sug-
gestion of a floating accelerator by Wil-
liam A. Shurcliff in Science (Letters, 5
November 1965, p. 685). Shurcliff’s let-
ter predates by 7 years the suggestion by
Alvaro De Rudjula, Georges Charpak,
Sheldon Glashow, and Robert Wilson of
a floating accelerator mentioned by Wal-
drop. Shurcliff’s letter is uproariously
funny and, in my opinion, deserves re-
publication in view of its prophetic na-
ture. '

HERMAN WINICK
Stanford Synchrotron Radiation
Laboratory, Stanford, California 94305

We reprint below the prophetic let-
ter.—Eds.

Floating Accelerator: Progress at Last

It has been a pleasure to observe, during
the last 6 weeks, increasing interest among
policy makers in the proposal that the 200-
Gev proton accelerator be located on a large,
specially designed, floating platform. Long
recognized as offering unique advantages of
flexibility of use and economy of construc-
tion, the plan has been plagued by questions
of safety. Happily, these have been solved,
and, according to a report soon to be issued
by the Conference of Eastern Coastal Univer-
sities (CECU), full-scale consideration of the
plan is now warranted.

The report stresses two main design goals:
(i) avoidance of extensive use on land and (ii)
transferability of the accelerator from one
harbor to another at approximately 6-month
intervals. Preliminary engineering surveys

show that the harbors of New York, Philadel-
phia, Baltimore, Boston, and Norfolk, Virgin-
ia, are almost ideal for the purpose, and West
Coast harbors could be used after the widen-
ing of the Panama Canal is completed.

The accelerator, of strong focusing (alter-
nating gradient) type, would be incorporated
in four floating platforms, each about the
length and width of a modern 100,000-ton oil
tanker. Each would have the form of a quad-
rant of a circle, and the four units would be
joined (by a precision key system and giant
hydraulic clamps) to form a single rigid ring.
Prior to the clamping operation, ballast tanks
in each quadrant would be flooded with sea
water to appropriate depth to bring the quad-
rants to the same level. Thanks to the slight
elasticity in the integrated structure, fine-
scale alignment of the quadrants of the syn-
chrotron itself can be accomplished by fine
adjustment of the water levels in these tanks.

The diameter of the accelerator is relatively
small: 400 meters. Correspondingly more
powerful magnetic guide fields are provided
by 60-kilogauss superconducting magnets of
low-inductance design in a multiple-pyramid-
ing arrangement which provides especially
tight control of betatron oscillations without
significant increase in the period of the syn-
chrotron oscillation (except at injection, when
special pentapole magnets of diamagnetic fer-
rite are superimposed on interphased counter-
fields).

Plans for the linac injector are still tenta-
tive, but may call for a 1500-foot 1-Gev travel-
ing-wave assembly mounted on two aligned
concrete barges to be held by slender, pre-
stressed-concrete equants in rigid tangential
orientation.

The ring of 1024 magnets, located in a
common circular tunnel running through all
four platforms, will be situated 6 meters be-
low the waterline, so that adequate shielding
is provided, at no expense, by the surround-
ing water. A protective screen of nylon net-
ting will probably be mounted some 10 or 20
meters from the quadrants to keep fish away
and thus prevent radiation damage to them.
The use of such a screen was suggested by the
Izaak Walton League.

Although shielding, cooling, and electrical
grounding present no problems (thanks to the
unlimited amount of sea water available), the
provision of adequate power poses problems.
Because city electric power, supplied to the
accelerator via submarine cables, may be in
short supply during the daytime, the accelera-
tor may have to be operated at night only. (If
s0, tourists could visit the accelerator during
the day, and the entrance fees charged might
pay a significant fraction of the operating
cost.)

When repair work must be performed in the
circular tunnel, which would soon become
highly radioactive, accelerator engineers
would fill the entire tunnel with sea water.
Mechanics employing aqualungs or diving
suits could then work in complete safety.

A separately constructed central area of the
assembly would contain machine shops, spe-
cial power supplies, a large control room,
administrative headquarters, and also a kind
of motel (with parking for helicopters rather
than cars) for the crew of approximately 1000
engineers and technicians. Recreation facili-
ties would include a movie theater, squash
courts, swimming pools, and a specially
stocked fishing pool.

The plan circumvents rivalry from groups
in different parts of the country. (The possibil-
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NO ONE MAKES QUALITY
AND RELIABILITY THIS ACCESSIBLE.

Haake Buchler

Laboratory Standard Instruments.

Haake Buchler has made life a
little easier.

Our new Laboratory Standard
line is designed to provide the
highest quality chromatography
performance. Developed through
advanced instrumentation technol-
ogy, it takes our traditional reputa-
tion for high reliability to a new
peak. And then it goes beyond.

To a whole new concept.

It's called Accessibility.

Taken for granted by too many
manufacturers, Accessibility has
taken on a whole new significance
for us. And you. It means availability
and delivery of quality instrumenta-
tion for your research needs.

Accessibility will get you a com-
plete system, beginning with an
LC 100 or LC 200 Fraction Collec-
tor. They're respected by research-
ers world-wide for ultra-reliability
and unerring consistency—and
preferred for their convenience in
greatly reduced lab routine time.
Add a pump from our full line, led
by the brand new MCP 2500 peri-
staltic pump. Completely micro-
processor controlled, it’s the only
pump available with a digital read-
out and dial-in flow rates that

MCP 2500 Peristaltic Pumps

&

reduce calculation time and errors.
Select from borosilicate glass
columns, plungers, monitors and
recorders—and your system is
complete.

Then there’s convenience. Labo-
ratory Standard Instruments are
available locally, sold and stocked in
depth at major supply houses
nation-wide. Instead of waiting
months, you get delivery in a mat-
ter of days. They're intended to
become productive in your lab.
Not to be looked at longingly in a
brochure.

That's Accessibility.

We think it's a better way of
going about this business of
research. Check our specifications
and delivery dates. We think
you'll agree.

Haake Buchler has exactly
the right unit for you. Write or
call us toll-free (800-631-
1369). Or contact your favor-
ite laboratory supply dealer.

HAAKEESUCHLER

HAAKE BUCHLER INSTRUMENTS INC.
244 SADDLE RIVER RD., PO BOX 549
SADDLE BROOK, NEW JERSEY 07662
(201) 843-2320.
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HERE'S AN INTRODUCTION
TO THE SCIENCE
OF SAVING MONEY.

Flow Laboratories’ latest good To order your coupon book just
idea is a coupon book that will save send in the coupon below attached to
you money on everything from your letterhead, or call our toll-free
Multiskans to media. Every coupon number. But do it now because this is
book contains 22 value coupons total- one experiment you can’t afford to
ing $2,651 worth of savings. , pass up.

Name

Organization
Street

Marketing Department
Flow Laboratories, Inc.
A Flow General Company
7655 Old Springhouse Road
McLean, Virginia 22102

These coupons expire on December 31, 1983.

ideas.Flow.

To Order Your Coupon Book Immediately, In The United States Call Toll
Free (800) 386-FLOW And In Canada Call (416) 677-5910.

Flow Laboratories, Multiskan, Titertek, and Good Ideas. Flow. are trademarks of Flow Laboratories, Inc.
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The best of the old becomes
the best of the new.

A excellence in
5 biochemistry

If you are using research biochemicals in your
laboratory, chances are you've heard the phrase,
“excellence in biochemistry”. For over 30 years
P-L Biochemicals has earned the right to use
these words with a long history of product “firsts”
and consistent quality. From this well-established
tradition and firm foundation will come some
very exciting changes in the very near future.

We’re changing our name...

The news is that Pharmacia Fine Chemicals,

a world leader in the field of biomolecular
purification technology has joined forces with

P-L Biochemicals. The combination of separation
technology and research biochemicals come
together to produce a level of experience,
perspective and resources that is unmatched
within this industry. Now, biochemicals, molecular
biology products, separation media and instru-
mentation are available through one highly skilled
organization. The new P-L organization is called
Pharmacia P-L Biochemicals, Inc.

Yes we've changed our name...

But not our commitment.

The commitment of both companies to produce
outstanding products from the most recent
technology remains foremost in the objectives
of this new organization. Look to the future for
exciting new developments from Pharmacia
P-L Biochemicals, Inc.

Pharmacia
P-L. Biochemicals

2202 North Bartlett Avenue, Milwaukee, Wl 53202
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times, toxicity is exaggerated by the
¥ high peak drug levels which follow injec-
tions. Either result means wasted effort,
time, and money. The ALZET® osmotic pumps
give you the assurance of continuous drug
presence, around-the-clock, and give you a convenient,
low-cost way to establish the optimum regimen in your
test animals. Only the optimum regimen shows a
drug’s full value.
To receive product information, return the coupon
below to: ALZA, Dept. Y, 950 Page Mill Road,
P.O. Box 10950, Palo Alto, California
94303-0802. To order, write the address
above or call 800-227-9953. In California,
Hawaii and Alaska call collect
415-494-5067.
T\ Please send me technical S- 8-83_|
information on:
| O All ALZET® osmotic pumps.
O Current product bibliography.
"/ OTheliC protocol.

At last, drug delivery
systems make
pharmacodynamics really
Prma’o Now it is fast and economical to com-

pare drug actions at the kinetic extremes of pulse-mode delivery

(injections) and continuous-mode delivery (infusions). The ALZET® 4 // Name

osmotic pumps are the delivery systems that make infusions easy. # Affiliation

The 500+ published studies based on use of the ALZET® //C“y davess

osmotic pumps point the way to an incisive new ~ State Zip

protocol for pharmacology: the injection-
infusion comparison (1IC) protocol.
Rats and mice have
much shorter drug half-lives
than humans. The usual once or twice a day injection regimen,
which may be well-suited to man, often results in many hours during d
which no drug is present in rats and mice. When these hidden “drug '
holidays” occur, you may underestimate efficacy or toxicity. Some- L__________B%EEE‘MPE_J
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THE NEWX/
NALGENE
FILTER HOLDER SYSTEM.
VERSATILE, SIMPLE,
LONG-LASTING.

The new reusable Nalgene Filter Holders are available parent polysulfone, the rugged plastic that withstands far
with either a receiver, for filtering up to 250 mL, or more cycles in the autoclave than units made of polycarbonate.

with a funnel, for use with manifolds. They com- EASY TO USE

bine all the performance and convenience
features you want in a single mem-
brane filtration system

EXCLUSIVE: TWO MEMBRANE
SUPPORT PLATES

Each Nalgene Holder is supplied with

a sterilization plate for fast flow-through,
and an analysis plate, to maintain the
perfectly flat membrane needed for ana-
lytical work.

INTERCHANGEABLE UPPER
CHAMBER

Upper chamber can be used with either
receiver or funnel. For economical con-
version of Holder and Receiver to a filter
funnel, ask for the Nalgene Funnel
Conversion Assembly.

TOUGH POLYSULFONE CONSTRUCTION

Nalgene Filter Holders are made of trans-

o~

Sterilization Optional Funnel Locking ring
and analytical Conversion coupling system

support plates Assembly

(Cat. No.
Nalge

305-4000)

Circle No. 101 on Readers’ Service Card

Holders are designed to be simple to use
for either vacuum or pressure filtration.

LOCKING RING COUPLING SYSTEM
Forms a tight seal between upper
and lower chamber without twisting

or damaging the membrane

AVAILABLE FROM LAB SUPPLY
DEALERS EVERYWHERE

Ask for the Nalgene Filter Holder with
Receiver (Cat. No. 300-4000) or Filter
Holder with Funnel (Cat. No. 310-4000).

For more information, write or call us:
Nalgene Labware Department, Nalge
Company, Box 365, Rochester, New York
14602. Telephone (716) 586-8800;

Telex 97-824 2.

SYBRON
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Oil Recovery with Supercritical CO,

Supercritical fluids are being employed in a variety of applications in the
food, pharmaceutical, and chemical industries, and additional uses are in
sight. Supercritical carbon dioxide at temperatures around 40°C is being
used to extract caffeine from coffee and undesirable substances from hops.
Supercritical propane is used to extract hydrocarbons from heavy and
residual oils. Supercritical toluene can extract the organic matter of coal,
leaving the ash. Another interesting example is the use of supercritical CO,
to enhance oil recovery. This application is likely to have large-scale
economic and strategic consequences.

When liquids are heated in a closed space, the vapor pressure and the
density of the vapor above the liquid phase increase. At the same time, the
density of the liquid decreases. Ultimately, at the critical temperature, the
density of the gas phase and that of the liquid phase become equal. Above
that temperature, no liquid phase exists. The volume of the container is
filled with a fluid whose density is dependent on pressure. Thus, above the
critical temperature, one may have a fluid (not a liquid) that has a density
greater than liquids below the critical temperature. The critical temperature
of CO, is 31°C, and fluid CO, can be used above that temperature.
Supercritical fluid CO; is an excellent solvent for fats and hydrocarbons.

The great target for use of CO, is enhanced oil recovery. In the United
States, more than 300 billion barrels of oil have been left in known
formations after production by earlier technology. With oil priced at $29 per
barrel, the known oil in the ground is a most enticing target. This treasure is
being tapped in a number of ways, including steam flooding and use of
surfactants. In future, the method of choice is likely to involve CO,. About
18 trillion cubic feet of the gas is available in geological formations in
Colorado. Already the major oil companies are investing billions of dollars
for pipelines and other facilities to bring the CO, to oil fields in the Permian
basin of western Texas and New Mexico.

When CO;, is injected into oil-bearing formations, the maximum pressure
that can be attained is related to the weight of the overburden. In general,
the CO; fluid can be made to have a density of 0.7 or more. Franklin M. Orr,
Jr., has written,* *“When the pressure is high enough that the CO, is a dense
phase that extracts hydrocarbons efficiently from the oil, the CO, can
displace nearly all the oil it contacts.”” The important proviso is ‘‘all the oil it
contacts.”’ Circumstances deep underground are complex. Large variations
in porosity and permeability occur within short distances. On injection, the
CO, will relatively easily reach part of the oil-bearing stratum and bypass
the remainder. Ultimately, when production of oil is attempted, a limited
yield will be attained. Production engineers are exploring substances that
can be injected to clog the easy paths and ensure more uniform contact with
the oil. Such efforts are only beginning to achieve results. Each oil field is
different and requires its own special production scheme. Engineers are
using very large computers in efforts to model the fields and their behavior.
Samples of the oil-bearing rocks are subjected to laboratory measurements,
and these are used in various studies of hypothesized field conditions. The
hope is that results from major field tests in the near future will serve as
ground truth.

With billions of dollars invested in CO, injection, it is clear that the ma-
jor oil companies expect a good economic return on the ventures. Orr is
sufficiently optimistic to suggest that CO, produced in power plants may
ultimately be captured for use in oil recovery. In view of recent advances in
separation techniques the concept might eventually prove practical. In the
meantime, trillions of dollars worth of oil sits in the ground awaiting the
arrival of displacing fluids.—PHILIP H. ABELSON

*F. M. Orr, Jr., Journal of Petroleum Technology, July 1983, p. 1285.



Back at the turn the century, when you
launched column chromatography with
your papers on separation techniques,
Shimadzu had already been turning out
advanced physical and chemical
instruments for 25 years. Developers of
Japan’s first gas chromatograph, we’re
now her leading analytic and scientific
instruments maker.

In liquid chromatography, too,
Shimadzu continues to pioneer with new
advances. HPLC with ultra-precise
performance. First-of-its-kind microbore
system, with solvent consumption down
by up to 95% and TPNs on the order of
200,000 and better. Easy programming
for extended unattended operation. Fully
memorized data sets for three-
dimensional spectrochromatograms.
And more. In short, easily controlled
performance with results you can count
on. All at prices that are better than
competitive.

So, sleep well, Dr. Tswett. And know
that the present—and future —of
chromatography is in the best of hands.
Shimadzu hands.

When all is considered —
the specs tell the story.

LC-5A Microbore Col Liquid Chr tograph.
World'’s first such HPLC system, with NTPs of
200,000 and up. Column’s truly microbore

dimension of ID Tmm makes for low solvent
consumption—up to 95% lower— at conventional LC
working times. 1 ~9900ul/min. variable pump
capacity is matched by total system dead volume of
only 2ul.

SPD-M1A Photo-Diode Array
Spectrophotometric Detector. Entirely new type of
detector for full UV and VIS spectrum range, with
three-dimensional spectro-chromatograms, spectrum
memory on-flow and single and double wavelength
range chromatograms. ‘' Topographical’’ plots make
screening of unknown samples at-a-glance quick and
effective.

LC-4A Liquid Chromatograph. Ternary gradient LC
system with microprocessor control over all system
components. Programming and memorizing of up to
10 separate files for analytical runs automatically,
using different sets of conditions. Generous self-
diagnostic functions are matched by full complement
of safety devices.

RF-530 Fluorescence Spectromonitor. Xenon
lamp and concave holographic gratings give wide
range of excitation and emission wavelengths,

No Sweat,
Dr.Tswett.

A three-dimensional spectro-chromatogram by SPD-M1A

LC-5A LC-4A

SPD-M1A RF-530
ensuring very high sensitivity —detection limit for
quinine sulfate is 0.45pg/12ul. Off-plane optics and
aberration-corrected gratings decrease noise.
Standard 1/16” tubing.

SPD-2A UV Spectropl metric Detect:
High-performance grating monochromator affords
wavelength selection over 195 to 350nm range.
Double beam optical system cancels drift for assured
high stability. Choice of 8ul or 0.5l flow cells.
Oversized aperture optical system for high S/N ratio
of photocell signal current.

Write today for more information on these HPLC units
and other quality Shimadzu instruments.

SHIMADZU SCIENTIFIC INSTRUMENTS, INC.

7102 Riverwood Drive, Columbia, Maryland 21046, USA. Phone: (301) 997-1227
SHIMADZU (EUROPA) GMBH

Acker Strasse 111, 4000 Dusseldorf, F.R. Germany. Phone: (0211) 666371

Telex: 08586839 D

SHIMADZU CORPORATION INTERNATIONAL MARKETING DIV,
Shinjuku-Mitsui Building, 1-1, Nishishinjuku 2-chome, Shinjuku- ku, Tokyo 160, Japan
Phone: Tokyo 03-346-5641. Telex: 0232-3291 SHMDT J.

Circle No. 108 on Readers’ Service Card





