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spectroscopy analysis. 
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In short, for any operation you do in your I 
System can help you do it better, safer, more 
The System is well suited for research & methods dearelopmamt, muiflpk analyses using 
several methods, and dedicated, routine analysis. 

Write or call today for complete information about automating your laboratory with 
the Zymate Laboratory Automation System. 

:ymark Corporatio 
Zymark Center, Hopkinton, Massachusetts 01 748 

(61 7) 435-9041 

Laboratory Automation for Chemistry and Biotechnology 
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Dionex Ion Chromatography will! 
Many chemists are surprised to 

find out just how much Dionex Ion 
Chromatography can do-and how 
much time and money it can save! 

If you think of Ion Chromatography 
in terms of simple inorganic anion 
and cation analysis, it's a little star- 
tling to discover that it can analyze 
organic acids and amines, seques- 
tering agents, heavy and transition 
metals, amino acids and carbo- 
hydrates as well-in just about any 
sample matrix. 

Watch a Dionex system 
in action 

In many cases, a Dionex Ion Chro- 
matograph is the only instrument 
you need to perform both complex 
and routine analysis on inorganic 
and organic anions and cations. And, 
thanks to the extraordinary selectivity 
of our advanced post column chem- 
istries, usually all you have to do is 
"dilute and shoot." 

For example, with a Dionex Ion 
Chromatoaraph, you can detect ppm 

levels of poiy- 
phosphates, 
polyphospho- 
nates, EDTA and 
other sequester- 
ing agents, even 
in brines in as 
little as 20 
minutes. A 
Dionex system 
also lets you 
determine a 

complete range of 
alcohols and 
carbohydrates, 
including large 
polysaccharides- 
faster and more 
efficiently than any 
other technique. 

The same 

' I 
holds for organic 

I acids and surfac- 
I 

I tants. Dionex 
'r column and de- 

tector technology 
I 
1 1  makes Ion Chro- 

matography a 
t sensitive and 

specific alter- 
native to GC 
and HPLC, 
whether the 

sample is oil recovery fluids, cos- 
metics, or detergents. 

Of course, when it comes to inor- 
ganic ions and metals in samples 
such as chlor-alkali brines, plating 

baths, or even food, nothing-not 
even AA or wet chemistry-can com- 
pete with the sensitivity and conve- 
nience of a Dionex system. 

Advanced technology only 
comes from experience 

The key to Dionex versatility is pro- 
prietary column technology and supe- 
rior detection based on advanced 
membrane post column chemistries. 

Over the years, this technology has 
solved some of the toughest analysis 
problems in laboratories throughout 
the world. 

But that doesn't mean you have to 
have unsolvable analysis problems to 
take advantage of Dionex Ion Chro- 
matography. Dionex offers a com- 
plete line of high performance sys- 
tems for applications ranging from 
routine sample analysis to the most 
demanding research. 

That's only part of it. 
To give you the whole story, we'd 

have to fill this magazine with our ap- 
plication notes and details about our 
technical assistance program, train- 
ing courses, and worldwide service 
network. 

Your own samples can tell 
you more than we can 

Tell us about your applications 
needs so we can show you how 
Dionex Ion Chromatography can 
meet them. Call the Dionex applica- 
tions chemist at the regional office 
nearest you, or contact Dionex 
Corporation, 1228 Titan Way, Sunny- 
vale, CA 94086, (408) 737-0700. 

We have some pleasant surprises 
in store for you. 

Regional Offices: Marlton, NJ (609) 596-0600; 
Chicago, IL (312) 860-1030; Houston, TX (713) 
847-5652. 
In Europe: Dionex (UK) Ltd. Camberley, 
England (0276) 29771; Dionex GmbH, 
Darmstadt, W. Germany 06150-12258; 
Dionex S.r.l., Rome, Italy (06) 536130. 
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There's 
The 35mm camera 
is built in 

The schematic below shows why 
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mentatlon and observation equlp- 
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Qualitv service-Expert dealers. 

Everything you need 
for your research 

Start with the optics. 137 objec- 
tives.. .Achromats, Planachromats, 
Neofluars, and the unmatched 
Planapochromats, which, along 
with the unique multiple-immer- 
sion, high-numerical-aperture 
Plan Neofluars, are ideal for bfil- 
liant fluorescence microscopy, too. 
From object to image, everything 
you need for every technique in 
transmitted and reflected light. 

Binocular obser- Free port for many accessories: large- Swing-out prism to 
vation and crit~cal format cameras, TV, movle cameras, optionally direct 97% to 
focus for photometer heads, viewina screen film, 3% to photomulti- 

and other viewina svstems I - plier for most efficient 

The great name in optics 

Carl Zeiss, Inc., One Zeiss 
Drive, Thornwood, NY 10594 
(91 4) 747-1 800 

ASA setting for 
ava~lable film 
materiais 

aii Control and Integrated automatic 6 f~lter selectors Wdest choice of iiluminators 
warnlng iight shutter release (t~me and 

bulb exposure on oppo- 
site side) 
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reality 

tation for scientific and tmm o 
engineering tasks-you 
need it! But not at the Since 1968 CSPI has 
$300,000 price of bulky been a technological leader 
attached processors! Now in the field of scientific 
CSPI answers your need computation. We have the 
with our newest @-bit, largest line of array pro- ' 

floating point array pro- cessors, and ours was the 
cessor-the MAP-641P. first 64-bit array processor 

Couple the MAP- 
6410 with your 32-bit mini- 

On the market. 

At CSPI we are dedi- 
computer and enhance cated to making our cus- 
number crunching by a I tomers successful so we 
factor of 50 to 200. For back our array processor 
example, a 100 x 100 line with strong applica- 

$ ' matrix inversion will take tions assistance, 'with train- 
only 1.6 seconds. ing, with convenient parts 

We've'set the price at depots, and with field -. :P $50,000 to, make 64-bit C service to support our ' 7: 
precision practical! ,;iz'i y 

hn". 
world wide installations. *' 

Wedesigned new.!,s?&wa 64-bit.computation and main- 
parent! Now calling @v& beyond your budget, you:,, :.i 
the same as calling it o& 1. ‘ 4 see for yourJelf how weave, * j 
6410 has 1/2 Megabyte sparent. We explain it all in the!$., . . 
' programmable. r new math library. Call us and ask-; 
.?;$We've made the M r field-proven library of SN@ q . G ~ ;  

p r r n i n i s  from Gould SEL, Perkin Elmer, Data General, FORTRAN-callable math routines. Call toll-free .s" * - - * -  

.- 
I <  " r'  3 . Primei and D E P  to make @-bit computation a first-time 1 800 325-3110, - ;--* , _ _.. ,, - <>- ,, : . .;-- 
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Model 212061 Tru-Temp Oven 
Maximum Tem nture' 250°C 
Capacity: 20 bbie ~ e e t  
Accuracy: + 0.5"C 

THE AMERICAN 
HlYWmETHIcISAUVEANDWEU 

IN PHILADELPHIA. 
At Hotpack Corporation. Where, after 
75 years of building controlled environ- 
mental equipment that performs, we're 
hard at work producing reliable, dura- 
ble, dependable mechanical and 
gravity-convected ovens for every 
application. 

We've got ovens for drying, curing, 
conditioning, sterilizing, life-testing. 
Solid performers for every research and 
development, quality assurance and 
industrial need. Single and double-door 
ovens. Hazard-safe and safety ovens. 
Explosion proof ovens and pass-thru 

ovens. Even vacuum ovens that are 
unique in the industry. 

All are carefully constructed with stain- 
less steel interiors and baked-on enamel 
exterior finishes by people who still take 
pride in their work. And all offer many 
exclusive features. 

Our vast selection of ovens covers all 
temperature ranges and capacities 
from 1 to 96 cubic feet; most models 
provide pyrometers calibrated in both 
Fahrenheit and Celsius; a wide selec- 
tion of controls including microproces- 
sor; heavy duty pre-compressed 

fiberglass insulation which prevents 
hollow spots; and adjustable intakes 
and exhausts, as well as top-grade 
blowers equipped with over-tempera- 
ture protection. 
Chances are you'll find exactly the oven 
you need at Hotpack. But if you don't, 
we can economically customize an 
oven to suit your individual require- 
ments. We'd welcome your call if you 
have any questions. Just give us a ring 
toll free at 800-523-3608, in Pennsylva- 
nia, call 215-824-1700.0r write Hotpack 
Corporation, 10940 Dutton Road, Phila- 
delphia, PA 19154. 

WE BUILD EQUIPMENTTO WORK. 
OUR BTH <+-2 ,4NN,vtERsAW 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 

income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduceyour income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is  never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is  
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuities available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

I Teachers Insurance and 
I Annulty Assoclatlon of 
I Amerlca-College Retlrement , ' Equities Fund - 1 730 Third Avenue 

( New York, N Y 10017 - 4  
i 

I Please send me full detalls I about TIAA-CREF Supplemer 
I tal Retlrement Annultles, the 

flexible tax-deferred annuity plan that offers the opportunity to accumu- 
late funds for additional retirement income and the option for cash 
withdrawal. 

Address 

City 

State Z l p D a t e  of B~rth- 

Name of Institution 
Please let us know if you are participating in a TIAA-CREF retirement plan 
at your institution. 0 YES N O  S 102183 
11111111111111111111I 
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"Here's how we're using chemistry, - 
physics, and a w-n air 
conditioner compressor to deliver 
dependable ultra-Low temperatures 
as cold as -9O0C, -1 OO°C, 
and -135OC." 

with Gulf + Western corporatio< 
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The Art of m e r a t i o n  Refrigeration Power 
When your ultra-low temperature freezer fails, Since Cryostar freezers are unlike cascade freezers, 
you stand to lose a lot more than your temper. we can build in more refrigeration horsepower per 

First, there's the loss of priceless stored product. cubic foot of storage space than any other manu- 
Then the downtime. High cascade repair bills. facturer. 
And the worst part, when the freezer is fixed, you Our freezers pack a lot of power. Enough to 
can't trust it. deliver super ultra-low temperatures as cold as 

Which is why we believe an investment in a -90°C, -lOO°C, and even -135OC...the industry's 
Queue Cryostarwfreezer is an investment in your first alternative to liquid nitrogen for long term 
peace of mind. Through science, we've changed storage. 
the state-of-the-art in ultra-low temperature By cycling the compressor on demand, hawever, 
refrigeration. we use the power wisely to reduce operating costs. 

The Sdence ofCrgogCarm 
Webe developed a simple refrigeration technique 

77w mom you Rmderstand dmz- 

13 ( u I I  tlprlcnr 
the bett-kr we LOO&." - 

Q l " (  

AU Cryostar freezers are field serviceable and Queue. Queue systems Inc BOX 1901 Parkersburg iW 26102 USA are protected by a 25 month Queue Systems Internahml Telex 869424 Queue PKB 
warranty including parts and labor. Telephone 1 3 0 4 ) ~ - r n  

@ F m n  is a registered trademark of the E.1. duPont deNemours Co. @Queue Systems. Inc 1983 



Data Acquisition and Control. Multi-User 
e Graphics. 

All Simultaneously. 

PERFORMANCE ARCHITECTURE: 

Masscorn~ '~  unraue triple-bus 
performance ~rch~tecture dellv- 
ers unequalled system prlcelper- 
formance Wlth ~ t s  dual-processor 
CPU and up to 7 megabytes ECC 
memory the Masscomp MC-500 
offers sclentrsts and engineers 
outstanding computation power 
Wlth the addltlon of Masscomp- 
deslgned float~ng-polnt and array 
processors throughput IS even 
further enhanced 

The MC-500 runs a vlrtual mern 
ory real-tlme UNlX operating 
svstem wlth Ethernet support 
&ppc 
FORT 

xted l 
RAN 

angu 
77. at 

ages 
i d  Pa 

Include 
~scal-2 

C. 
The 

! user Interface offers menu-driven 

I access to systerr functions 
Key system capabllltles Include 

DATA ACQUlSlTlON AND 
CONTROL 

1 1  1 rn Bit-slice Data Acqulslt~on and 
Control Processor 

rn One mllllon 12-b~t analog 
C*-(* sarnplesisecond 

rn One microsecond external-event 
#II1P response 

&f MULTI-USER COMPUTATION 
rn 32-blt CPU wlth 4K byte cache 

fl rn 16 megabyte vlrtual address 
space 
7 millisecond 1024-point complex 
FFT I HIGH-PERFORMANCE 

GRAPHICS 
r rn Independent 32-b~t graphlcs 

processors r 1 rn 1024 x 800 x 2 x 1 pixel mono- 
-L --- - --,. -b. ,,.,. 
Ll l lU l  I It? Y l d p l  I IL3 

832 x 600 x 2 x 10 pixel color 
LA?< 7 graphlcs 

For more ~nforrnatlon on how 
the MC-500 IS del~verlng results In 
industrial unlverslty, government 
and medlcal appllcatlons call 
1-800-451-1824 

, 

MASSCOMP 
One Technology Park 
Westford Massachusetts 01 886 
TWX ESL 196520 
Telex 704353 
Cable MASSCOMP 

Rmkmmce Archneciiure and O u & m  are trademarks d the Massachusetts Computer Corp UNlX s a 
tmdefrwk d Bell Labratones Pastel-2 s a trademark of Oregon S o w e  Ethernet s a trademark of the Xerox Corp ,"' 
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Source of Excellence 

HAS THE ANSWER TO YOUR 
RESEARCH NEEDS. 

Alfacell introduces tomorrow's biologi- 
cal products today, 

Alfaceli, through consistency and inno- 
vation, has the capabil~ty to customize 
most of its biological and biomedical 
products to meet your requirements. 

Service is first with Alfacell, 24 hour 
delivery and strict quality control insure 
stability and purity of products world- 
wide, Alfacell breeds and maintains 
the majority of its laboratory animals in 
its own environmentally controlled fa- 
cilities. 

ALFACELL PRODUCTS. 
QUALITY THROUGH ECONOMY 

CELL BIOLOGY 
COMPLEMENT 
IMMUNOLOGY 
HYBRIDOMAIMONOCLONAL 

ANTIBODIES 
(SPECIAL LINES AVAILABLE) 
BLOOD PRODUCTS 
TISSUE CULTURES 81 ORGANS 
CUSTOM SERVICES AVAILABLE 
....................... 

Please rush Alfacell free 1983 Catalog, 
For additional information, please call 
our Customer Service Department col- 
lect, 

Institution: 

Department: 

Address: 

Telephone: 

225 Belleville Avenue, Bloomfield, 
N.J. 07003 
(201) 748-8082 or 748-8083 

Organ Transplantation 

Several recent articles by Gina Kolata 
(News and Comment, 1 July, p. 32; 
Research News, 1 July, p. 40; 8 July, p. 
139) suggest that we have now entered a 
new era in organ transplantation. While 
there are many reasons for this opti- 
mism, the availability of cyclosporin 
(Sandimmune) is foremost. It more ef- 
fectively deals with the problem of rejec- 
tion than traditional immunosuppressive 
therapy with prednisone and azathio- 
prine. In addition, the rate of infection 
among transplant recipients has declined 
substantially with the use of cyclosporin. 
Unfortunately, the side effects of this 
drug, primarily nephrotoxicity and neo- 
plasia, are not minor (I).  

Despite the availability of cyclosporin, 
as  Kolata points out,  this new era of 
transplantation remains "clouded" be- 
cause of the extreme shortage of donor 
organs. A further source of concern is 
how organ transplants will be paid for. 
Few private insurers routinely pay for 
transplants, and only kidney transplants 
are currently covered under the Medi- 
care program. Nonetheless, through var- 
ious circuitous means, the Medicaid pro- 
grams of some states have paid for liver 
transplants. 

The federal government has not, how- 
ever, totally ignored the reimbursement 
or payment issue. The Health Care Fi- 
nancing Administration (HCFA) of the 
Department of Health and Human Ser- 
vices is currently sponsoring a major 
national study on heart transplantation 
(2). HCFA has responsibility for admin- 
istering the Medicare program and con- 
sequently makes what are commonly re- 
ferred to as  coverage determinations 
(what to pay for) and reimbursement 
decisions (how much to pay) (3). The 
major objective of the National Heart 
Transplantation Study is to determine 
whether o r  not heart transplants will be 
paid for under the Medicare program. To  
enable HCFA to make this determina- 
tion, data are being collected to address 
each of the following key points: (i) the 
need for heart transplantation in the 
United States; (ii) the survival rates for 
heart transplant recipients as well as  for 
persons who fail to receive transplants 
because a suitable donor is not identified 
in time; (iii) the supply of viable donor 
hearts; (iv) the cost of performing heart 
transplants as well as  the cost of provid- 
ing medical care for patients who do not 
receive transplants; (v) the quality of life 
of heart transplant recipients; (vi) the 
legal issues surrounding heart transplan- 
tation; and (vii) the ethical issues associ- 

ated with heart transplantation. In short, 
the study is addressing the key issues 
omitted from consideration at  the Sur- 
geon General's Workshop on Solid Or- 
gan Procurement and at the National 
Institutes of Health Liver Consensus De- 
velopment Conference. With regard to 
the latter, it should be noted that the 
conference statement issued by the panel 
is but a single ingredient in the complex 
process of making coverage determina- 
tions. It does not bind private insurers 
nor the federal government to  payment 
for liver transplantation. 

Perhaps one of the less salient conclu- 
sions arrived at  during the hearings be- 
fore the House Committee on Science 
and Technology, the Surgeon General's 
Workshop, and the NIH Liver Consen- 
sus Development Conference was that 
organ transplant procedures cannot be 
assessed individually, nor can they be 
viewed apart from other pressing health 
care needs (4). Kidney, heart, liver, pan- 
creas, bone marrow, and other organ and 
tissue transplants are likely to become 
more prevalent over the next decade. As 
a result, it appears that a national strate- 
gy is required to ensure the safety and 
efficacy of these procedures. It is equally 
apparent that transplantation represents 
only one technology in the complex ar- 
mamentarium of health care technology. 
Consequently, the future development 
and growth of all health care technolo- 
gies must be subjected to careful scruti- 
ny to ensure that they are cost-effective. 
Technology is not without its price, and 
society must be prepared to decide the 
price it is willing to pay for health care. 
Neither individuals nor society can ig- 
nore the cost associated with providing 
the finest health care obtainable. Some 
very difficult issues are yet to be con- 
fronted, and equally difficult choices re- 
main to be made. 

ROGER W. EVANS 
National Heart Transplantation Study, 
Battelle Human Affairs Research 
Centers, 4000 N.E.  41 Street, 
Seattle, Washington 98105 
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Errcrtr~m: In the report "Pregnancy interception 
with a combination of prostaglandins: Studies in 
monkeys: by J .  W. Wilks (30 Sept. ,  p. 1407). figures 
2 and 3 on page 1408 were interchanged. 
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the most si<q?zificant trend.7 in 
laboratory instrumentation: 
the cornpr>terization o f  analvt- 

I instruments 1 

,lication of Fo 
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r/gese dez~elopments 

le ct r u rrlaticall~~ enhanced 
eflciencj: accuracy, and 
vrmation -gatheringpouier 
odajr S laboratories. 

,___g~e-~rystal  and Powder 
XRD Spectroscopy 

Nicolet's single-crystal XRD 
instruments use FT techniques 
to determine complete molecu- 
lar structures. The R3M 
performs simultaneous data 
collection. structure determi- 
nation, display. and plotting of 
molecular structures. The 
new I2 system meets the 
demands of the modern x-ra 
powder diffraction laborato 
by providing an integrated 
systems approach combinin, 
mechanical precision and fu 
computerized analvsis 
capabilities. 
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standards in FT-IR, and off 
the widest product line for 
solving analytical problem 
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mted in NMR spectroscopy, 
I Nicolet was the pioneer in 
reloping dedicated signal 
raging computers with FT 
cessing capabilities optim- 
1 for pulsed FT-NMR. 

kurther Nicolet FT-NMR 
innovations have been the first 
wide-bore NMR spectrometer, 

first versatile r 
3 pulse prograr 
t computer-automatec 
nogeneity control, and the 
t 2D-FT software package. 
Nicolet's NT-Series NMR 
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dvanced research 
new QE-300 and S- 

100 NMR instruments no  
make advanced NMR cap 
ties accessible to  a wider 
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and 
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Nicolet leads in developing 
on-line data bases of spectral 
and chemical information and 
sophisticated techniques for 
rapidly searching, comparing, 
and retrieving this information 

Nicolet is committed to 
proz~iding laboratories zrtit/? 
the most eficient compzdter- 
based instrzrments for anaI 
calproblem solzfing, and th 
strongest commitment to 
after-sales szdpport and serzl 
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New electrophoresis system designed to 
h todav's r --a 

MMc-aam -- 
rn fEF Endpoint Detector is p ~ ~ t e  to optimize 
IEF redurion; aszurc! constam qmducibifity 
rn Autwmrlclllly detects end pdnt, switches to pre- 
p r u g r m  kvvler voltage to prewnt owrfoc~whrg, 
gradknt drift & gel Burnout rn Sak, compact, light- 
wefght, partable. General pcnnnr s- for ekc- 
trophorerls snd IEF 





to ask before 
you buy an automated 

DNA synthesizer. 
1 Do I really need an 

automated DNA 
synthesizer? 

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

2 What advantages will an 
automated synthesizer 
provide? 

An automated DNA synthesizer will perform all of 
the time-consuming procedures necessary to syn- 
thesize an ol~gomer-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 ynthesis 
operations. If you select a quality synthesizer- 
such as the Cod@ 280-you'll be able to run syn- 
theses 24 hours a day. That can further enhance 
your productivity. 

3 How much does an 
automated DNA 
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 manufaburet's dedication to 
service. Dawntime or long waits fw s e ~ c e  can 
impede your productivity. costing you ~ luable time 
and expensive chemicals. 

4 What are the differences 
among the DNA 
synthesizers currently 
available? 

W r y  synthesizer on the market today does basi- 
cally the same thing. The primary diirences 
are in the modes of fluid movement (pump or 
pressure driven). the type of reaction chamber 
(flwthrough column or agitated vessel). and the 
number of reagent reservoirs. An types have been 
proven effective. 

Nwertheless. in evaluating synthesiserr, be sure 
to consider the reputation ofthe manufacturer and 
the experience ofthe company's scientiRc personnel. 

Q 1983 by kga Bbkhnobgies. Inc AU rights resenred Cod@ 
Appk //em is a tmdemark of Apple Computers. Inc. 

5 Will a synthesizer do 
the work? 

All synthesiirs will do the work involved In the 
synthesis itrelf. and some systems also will cleave 
your product from the resin. Hawever. your pmduct 
will be in crude form at this point. requiring puri- 
fication by HPLC. electrophoresis. or other methods. 

A What kind of results 
will an automated DNA 
synthesizer produce? 

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

7 Which chemistry 
is best? 

There are basically two types of solld-phase chem- 
istry being used: phosphate-wester and phosphi- 
triester. Each has its ahntages and disadvan- 
tages. depending on the spec% 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. 

8 How much will it cost 
to run a synthesizer? 

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

9 What problems should I 
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 conseauence. mu should choose a manufac- 
turer who h& a qualffied. responsive fleM service 
depamnt-one that can provide both on-site and 
over-the-phone technical assistance and support 

I k a trademark of kga Bbtechnologies. Inr 

10 Can the synthesizer's 
microcomputer be used 
for other duties? 

If the synthesizer has a stand-alone micmcom- 
puter as a controller. such as the Coder 280 wlth 
Apple //eT the answer is ps. M e  controller can 
then provide your lab with additional computer 
capabilities such as statistical analysis. word pro- 
cessing. and other lab management functions. 

11 Will an automated DNA 
synthesizer do peptide 
synthesis as well? 

If your synthesizer is user pmgrammable. it is pas- 
sible to do solid-phase peptide chemistry. Hawever. 
it is 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 synthesizen are not 
designed to handle cormhre reagents such as 
triRuomacetic acid. Versatile peptide synthe- 
sizers are. 

Vega Biotechnologii wants you to be fully 
informed about automated DNA yntheskrs- 
More you make your decisii. 

We invented the automated DNA synthesizec 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 ifyou've simply been thinking about automating 
your DNA syntheses. call us toll-free at 800-5284882 
We'll send you more detailed information on our 
DNA synthesizers. answer any other questions you 
might have. and arrange a free demonstratron. 

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" 
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A new generation of micro 
ad optical engineering and er design: 

Olympus BH-2 System Series. 

hand positioning. 
Ifnpmed kmhkr  illumination 

loped -for uttfa-low magnifi- 
(1x to 4x); and standard 

m a g p i f i m  (2x to 100x). 
Add precision L.E.D. brightness 

controls and a host of accessories 
(phase contrast, fVamarski inteder- 
ence contrast, l i d h a n  modulation 
contrast, reflected and transmitted 
light Wescence, polarized l i M  

yczu he%? t*s 
de-opnrent 

inviting your examination. 
Contact the Olympus Authorized 

Dealer listed in your Yellow Pages, 
or Precision Instrument Division, 
Olympus Corporation of America, 
4 Nevada Drive, New Hyde Park, 
NY 11042. 
In Canada, W Carsen Co., Ltd., Ontario 

Science bmpany 
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BLOOD KIT 

This new ki t  from Coulter offers you 
high specificity-it is the only ki t  with 
both T & B specific monoclonal anti- 
bodies. It is fast (ready to read in 25-30 
minutes), flexible (suitable for use with a 
fluorescent microscope or EPICS" or 
other flow cytometers) and complete (it'$ 

you need for 25 tests, including control). 
It has built-in Q.C. ... identifiable 

morphology that correlates with the 
standard differential. It has quality 
reagents; modern processing techniques, 
with guaranteed high brightness, 
specificity, ~uritv, and lot-to-lot . . 

the only kit with everythin 



MORE GOOD THINGS 
(FROM COULTER ONLY) . The Only specific B Cell Markers, B1 

and B2. 

The only specific Monocyte/M%crophage 
Marker, M02. 

 he original specific J5 (CALLA) Marker. 

unique Activation Markers such as 
(la like) 12 and ILR2. . High Titer MCA t o  Human 
Immunoglobulins including IgG, IgD, 
IgM, IgE. 

A World Class Reference Developing 
Reagent, GAM-FITC. 

Also of interest are monoclonal antibodies 
both unconjugated and conjugated with fluores- 
cein and biotin labeling with the highest affinity, 
labeling density and specificity. They are pack- 
aged for your needs in 25, 50,100 test sizes. 
Discounts available on multiple 100 test sizes. 

Coulter also offers a comprehensive line of 
T Cell Markers, including TI, T3, T4, T6, T8, TI1 
and TQI. And also mouse IgG and IgM controls 
specially-formulated for background deter- 
minations in MCA reagent applications. 

COMING FROM COULTER 
rn A Myelold Series T ce l l -~yt ic  Series 

T Cell Markers-for special applications 
rn More B Cells 8 Hlghly-speclflc Natural 

Killer Cell markers . Plasma Cell markers 

More activation markers . More CALLA 
markers rn Whole Blood Kit-T4/T8 

Biotin-Avldin Peroxldase Klt-TII/BI. 

Subclasses of Human 
Gamma lmmunoglobulins 

AIDS Typing Ki t  
Acute Leukemia 
Typing Kit. 
All purpose 
Calibrator- 
Microscope, 
EPICS, etc. 

For research use only, not  fo r  diagnostic or therapeutic use 
EPICS and COULTER CLONE are registered trademarks o f  Coulter Corporation 
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To order a Whole Blood T & B kit or for informa- 
tion on our other Monoclonal Antibodies and 
Reagents, please call: 

(800) 327-3778 (outside Florida) 
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Science serves its readers as  a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Competition in the International Marketplace 
Americans must face the reality that strong international competition is 

here to stay. During the past several decades, the world industrial competi- 
tive order has undergone major transformation. Multinational corporations 
grew in importance. The European Common Market and Japan became 
major economic and competitive forces, and the Soviet Union consolidated 
its influence in substantial areas of the world. Meanwhile, newly industrial- 
ized and resource-rich nations emerged as competitors. After the oil crisis 
of 1973-1974, the industrial world's economic growth slowed as inflation 
surged. Finally, in many nations, government-managed social services grew 
rapidly, often at the expense of the private sector. 

These changes have coalesced to create a dynamic global competitive 
environment of which the United States is, of necessity, a part. On a 
constant dollar basis, our exports have more than tripled since 1960, and 
imports have risen almost as rapidly. Yet our competitive margin in some 
industries has either disappeared or is shrinking. 

In contemplating these problems, it is fashionable and often instructive to 
examine the elements of success in certain Japanese industries, but it is 
more directly helpful to look at successful industries here at home. Our 
computer and telecommunications industries remain in the vanguard. We 
lead in aerospace technology, with all that this means in many fields, 
including national defense. Our petroleum industry has remained the 
world's pacesetter in technology for finding and winning oil and gas. 
Progress in these and other industries is buttressed by exceptional science 
and engineering capabilities in the universities and industry, as well as by 
high competence in the construction and engineering crafts. 

The chemical industry, which I know best, is a strong international 
competitor. Chemical production in this country has grown at almost twice 
the rate of total U.S. industrial output. Nearly 40 percent of world chemical 
sales are generated by American-owned companies. Five of the 17 leading 
U.S. exporters are chemical firms, and the industry's shipments abroad 
yielded an $11 billion trade surplus in 1981. This competitive vitality has 
many sources. U.S. chemical companies have had a favorable raw material 
and energy base as well as a large domestic market. But chemical industry 
management has also paid attention to other elements: 

Research and development have been supported by top management, 
and the commitments important to a high rate of technological advance have 
been made. The industry accounts for 10 percent of all research expendi- 
tures in the United States, or close to twice its share relative to GNP. 

The industry has never viewed its opportunities as limited. It has 
steadily broadened its base by developing evolutionary product lines. 

Diversification into new, yet related, businesses and technologies, such 
as electronics and other high-technology areas, has been common. 

Productivity improvement and cost reduction have been pushed vigor- 
ously. Conservation programs have cut the industry's energy consumption 
per unit of output by 25 percent since 1972. Physical production per man- 
hour is twice the average level for total U.S. manufacturing. 

Investment in new plant and equipment has averaged between 6 and 8 
percent of sales since 1970. This is roughly a third higher than the 
investment rate for the total manufacturing industry. 

Finally, the chemical industry has worked hard both to build exports 
and to establish plants and offices overseas. This two-track approach 
strengthens both domestic and international operations. 

Most of these principles can be applied to other industries. The United 
States has the talent and resources and the toughness of mind to compete in 
the international marketplace. We must put our objectives in clearer focus 
and muster the will for their achievement.-EDWARD G.  JEFFERSON, 
Chairman of the Board, E.  I .  du Pont de Nemours & Company, Wilming- 
ton, Delaware 19898 

Based on an address presented at the Forum Club of Houston, Houston, Texas, 17 March 1982. 



When you want constant temperature, 
how do you get it? 

New Lauda digital 
circulators from - 120" to + 350°C with convenient 
LED display and unique 
safety control. 
The smart way to get constant tempera- 
ture is with one of 28 new circulators 
from Lauda, systems that keep hot 
things hot and cold things cold with 
dependable accuracy and precision. 

A newly designed digital temperature 
setting gives you control accuracy to 
+ O.OleC and a digital readout displays 
actual temperatures in easy-to-read 
LED numerals. 

Lauda 
constant temperature 
c i rdors  

Lauda advances also include a 
proportionally integrated differential 
control, which adjusts heater wattage 
according to heat load and automatically 
compensates for set-point drift. 

And two models feature a built-in 
microprocessor-based programmer, 
which further assures accuracy and 
precision with a number of predetermined 
functions. 

Lauda controls temperatures in other 
ways, too. For example, unique safety 
features like variable over-temperature 
controls and low-liquid-level indicators 
interrupt power should a problem occur. 
Zero crossover switching/RFl suppression 
eliminates the possibility of electrical 
interference with other instruments in the 
lab. And built-in flow control varies the rate 
of external circulation. 

Dependable accuracy and precision 
are just part of the benefits of being 
Lauda. To leam more about the others, 
contact your Brinkmann representative; 
or call or wriie Brinkmann Instruments 
Co., Division of Sybron Corporation, 
Cantiague Road, Westbury, NY 11590, 
Tei: 800-645-3050; in New York, 
518334-7500. In Canada: 50 Galaxy 
Blvd., Rexdale, Ont. M9W 4Y5, 
Tel: 416-675-7911. 

The sooner you do, the sooner 
you'll say.. . 

The Lauda, 
the better. 
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a ~ynergistic approach to high 
protein separation 



asons why more than 2 out of 3 reseal rn 
gracllents navlng a slope as low as U.Ul pH mts/cm you can run only one sample, and separate up to 1 
are possible, allowing you to separate proteins gram of material. The weight of the glass lid en- 
whose pI values differ by as little as 0.001 pH units. sures h contact between the ~latinum electrodes 

Immobilized pH gradients are also completely and gels of any thickness. a$Lv$p.hr;a> Tu ?, , *. 
unaffected by the presence of salts, even in concen- The sturdy glass base of the Ultrophor is so 
trations as high as 0.375 M. The gradient 
linear and perfectly straight band 
every time. Another striking characte 
Immobiline gels is their combination 
resolution and enhanced loading cap 
makes them ideal for detecting and 
trace components in sample load 
those possible with ordinary gels. 
are no soluble ampholytes to remove, high resol- 
ution electrofocusing of peptides, hormones and 
other low molecular weight substances is now por 

CONSTANT POWER AT ible. 
Ultrathin and Immobiline gels allow electrofocusing 
to be carried out at higher voltages, giving better 
resolution and shorter run times. LKB Ultrophor is 

HIGH CAPACITY STRAIGHT BAND the only unit rated for 5 kV, and to take full advan- 

ELECTROFOCUSING tage of this we have developed Macrodrive 5: a safe, 
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tee1 construction 

circulator failure. Its small volume - only 2.8 liters 

t, an important factor in many countries. 






