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The ELISA productivity 

Bio-Rad's new Model 2550 EIA Microprocessor 
sophistication. 

reader packs fu/& automated Capa- Fiber optics and 
high-pfmsm biliw into a compact affwdable photo-,, 

I 
svstem that doesn't sacrifce C W P I ~  WT 

ierfomance. microp~~es 

:;E:- A In fact, the 2550 combines the latest in ,,,, 
fiber optics with a proven vertical pathlenqth and accu- 

design for exceptibnal sensitivity' and a&- 
racy in two measurement modes: absorbance 
and matrix (for rapid screening). 
All this, plus simple, dependah fa 

operation. 
All 2550 functions are 

entered on a touch-sensitive 
keypad with a minimum num- 
ber of steps. Audible beeper 
and "ERROR" function indicators 
help to insure correct function \ 
entry. And on-board self-diag- 
nostics let you know in advance if 
problems exist 
Multiple wavelength 
capabiliw too. 

The 2550 is available with filters 
from 380 to 700 nm. Four of the , 
more popular wavelength filters - 
are provided as standard equipment. rl 
More ways to increase your ELISA 
pmductivity 

With optional serial and parallel interfaces 
you can hook the 2550 up to a computer for 
high sample volume data handling and 
sophisticated data analysis. 

For routine protein determinations, the 
2550 and Bio-Rad's Protein Assay Kit com- 
bine for simple, accurate automated protein 
determinations-at rates up to 80 samples 
per minute! 

And Bio-Rad also offers an extensive line 
of affinfty purified antibodies, enzyme-anti- 
body conjugates, pipets, tips, and plates for 
all EtlSA applications. 

In other words, the Model 2550 EM reader 
is part of a comprehensive line of products 
developed for ELlSA screening protein deter- 
mination, and related applications. It's a 
system that will save your time money-and 
bench space. 

Compact. Bkes up 
less than 1.3 square ft. 

of bench space. And 
that's not much1 

MARCH 1983 Circle No. 253 on Readers' 

Easy-to-read data. RANGE, ERROR, 
Columns and rwvs are and OVERFLOW 
identified for convenient indicators. I% added 
viewing in ABSORBANCE convenience. 
and MATRIX operation 

Straightforward. 
Fast and sim~le I 

function enm Step 
control allows 

semi-automatic 
operabn if desired. 

Fully automatic. 
Reads a %-well 

I 

I Put our €LISA expertise to work. 
For complete information on the Bio-Rad 

Model 2550 EIA reader and any of our other 
ELISA products, call our toll-free number 
(800) 4-BtORBD or write: 

Bh-Rad laboratories 
c;hemM DWMn 
2200 Wright Avenue 
Richmond, G4 M80U 
(416) 234-4130 
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Icebergs, such as this dry d o ~ k  in the 
Labrador Sea, present special concerns 
to marine shipping and hydrocarbon 
exploration along Canada's east coast. 
This photograph illustrates several phe- 
nomena: a smooth surface characteris- 
tic of previous underwater exposure, 
recent spalling of the front face, under- 
cutting or notching by waves at the 
waterline, and the presence of under- 
water rams (seen on the right and in- 
ferred on the left). See page 1333. [Pe- 
tro-Canada Resources, Calgary, Alber- 
ta T2P 3E3. Canada] 



Var~an HPLC solves 
dl. .'icult separation 
pro-.ems sim,.~ 

your 

2tQfiml out b 
LC systervx 

.b arnponentu 

.C C a l m s  can 
separation problem$ 

I. 
Hudrolvsate fluid - - 
anaiyis 
Ninhydrin and OPA chemistries 
Fully automated systems for ddrcated 
amino acid analysis 

Rapid ar ;is 
Subpicomole sensitivity 
Stable derivatives 
Simultaneous analysis of primary 

d secondary amino acids 

ull spectrum (: croPak7* TSK 
size exclusion, ion exchange, 
reversed phase, and hydrophobic 
interaction columns for every 
application 

1 k t  wwitili 11th high efficiency 

&&,-.Jm *: " Tim % 

~ i - re HP& iww&. 
limited a p p l i  end end^ 
c0"mtrathm ; ;;:3$-;. 
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Rapid resolution on h.llc.-. ~k 
PTH-AA Columns 
Subp~comole sensitivity with 
microbore HPLC -- 
I Rapid, high-resolution 

separation of deprotected 
oliaonucleotides on the 



Affinity-Purified Antibodies to 
Oncogene Proteins and Transforming G 

To facilitate studies in the field of 
oncogene research and transforming 
growth factors, Triton Biosciences Inc. 
is now offering: 

A FFl  PURE^^ RasHa p21 ANTIBODY 

RasKilHa p21 A"E%K 
Fes p85 A FFl PURETY 

ANTIBODY 
~ T G  F AFFIPURE'U 

ANTIBODY 

Each antibody is generated against a 
synthetic peptide corresponding to an 
amino acid sequence in the native pro- 
tein. These antibodies are purified by 
affinity chromatography, thus reducing 
nonspecific reactions for clearer, faster 
results. Western blot and immunopreci- 
pitation analyses are used to verify 
their reactivity and specificity. 

Applications include: providing 
semi-quantitative data on oncogene 
and CY TGF expression; localizing 
oncogene proteins and CYTGF in cells 
using immunofluorescence; purify- 
ing antigens by antibody affinity 

chromatography; and characterizing 
structure/function relationships. 

Triton Biosciences Inc., a wholly- 
owned subsidiary of Shell Oil Company, 
is dedicated to developing products 
for the human health care field, with 
special emphasis on cancer. 

Our product development program 
is aggressively committed to providing 
a continuing source of biological 
reagents of the highest quality. 

For additional information, contact 
Triton Biosciences Inc., 6900 Fannin, 
Dept. 270, Houston, Texas 77030. 
Tel. (713) 796-1227. 
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15 MARCH 1985 Cimle No. 3OE on Readers' Service Card 1279 



Two communications satellites rescued by NASA's space shuttle in November are being refurbished to 
be launched again. The spacecraft were brought back to Earth after shooting into wayward orbits nine 
months earlier when their rocket motors misfired. Spacecraft controllers at Hughes Aircraft Company 
spent months taming the satellites and bringing them into orbits low enough that they could be reached 
by the shuttle. Their efforts were the most sophisticated series of orbital maneuvers ever attempted. In 
addition, Hughes and NASA engineers worked tirelessly to develop hardware that permitted the actual 
recovery. The satellites emerged in good condition. Most of the electronics were never turned on, but 
certain items-batteries, thermal blankets, and thrusters-are being replaced. 

An Air Force radar is helping customs officials detect drug smugglers along the southern border of the 
U.S. The radar, a current production version of the ANIAPG-63 installed in the F-15 Eagle fighter, is 
carried by a Navy P-3A Orion long-range patrol aircraft. The APG-63 radar was adapted easily to the 
special requirements of the U. S. customs service by making small changes to its versatile software 
system. These special requirements include detecting and tracking slow, small low-flying aircraft of 
the type used to smuggle contraband into the country. The radar detects both airborne and surface 
moving targets and provides vectoring information to enable the U.S. Coast Guard or other government 
agencies to intercept suspects. The Customs Service plans to operate a fleet of six Orions equipped 
with the Hughes radar. 

A computer center for improving productivity is one special feature of a new 500,000-square-foot 
facility at Hughes for manufacturing sophisticated electro-optical devices for the military. The - - 

computer-aided manufacturing center serves several purposes. It allows engineers to design tools and 
fixtures with the aid of computer graphics. It also lets them write specifications, planning procedures, 
and test procedures-and be checked automatically by computer. By gathering data from automatic 
test equipment, the center gives engineers insight into every facet of manufacturing, including 
production rates and quality 

A new 5-volt-only, 256-bit nonvolatile random access memory combines the data retention capabilities 
of an EEPROM with the convenience of a CMOS RAM. The Hughes circuit, designated H1.3500, is 
designed for such applications as reconfigurable systems and fault protection without battery back-up. 
It is organized as 64x4 bits. Both the read and write operations are performed as in a standard CMOS 
RAM. A single store operation transfers all data in the RAM cells in parallel to the background 
EEPROM array. The recall operation restores data in parallel to foreground RAM cells. 

A broad spectrum of technologies, many of which grew up within the past five years, are represented 
in the products of Hughes Industrial Electronics Group. Six divisions and two subsidiaries, each 
operated like a small high-tech company but backed by resources of its multibillion-dollar parent, 
offer career benefits to qualified engineers and scientists. Advancing technologies such as microwave 
and millimeter-wave communications, silicon and GaAs solid-state circuitry, fiber optics, and image 
processing equipment are pursued in facilities located in many of Southern California's most desirable 
coastal communities. Send your resume to B. E. Price, Hughes Industrial Electronics Group, Dept. S2, 
PO. Box 2999, Torrance, CA 90509. Equal opportunity employer. U. S. citizenship required. 

For more inforrnatlon write to: P.O. Box 11205, Dept. 67-9, Marina del Rey, CA 90295 



IN 5 SECONDS OR LESS. 
NO EXTRA CHARGE. 
You get a $120 Cornrng X-EL" Plast~c Barrel Combrnatron Electrode rn place 
of our i~sual general purpose electrode when you buy a Corning 140 or 145 
pH meter 

The X-EL electrode features an exclusrve ion exchange barrrer Elrrnrnates 
AgCl cloqgrng arldsrlver coritarnlnation 

Fast result? rn 5 seconds or less Relrable one year warranty 
Stable less than 0 002 pH drrft/24 hrs Precise t O  002 p H  

io r r i i r~y  140 IS totally automatic 
Four sirnple function k e p  
Excellent repeat,jbilrty Automatic endpoint sensing 
Se,iled surface keypad Autornatlc calibrdtion, buffer recognition 

(-orning 145 has all the features of the 140 plus full p H  versat~lity 
Keypdd d,?ta entry Alphanumeric prompting In five languages 

tach new Corning nleter tomes wrth a two  year warranty 

Join u? 111 celebratrng / O  ye-'ats of vrsion with this X-EL electrode offer From 
the tirst low-expansron borosilrc;lte Pyrex '" beaker to space shuttle windows 
arid heat-res~stant shielding, Cornrnq applies 70 years of visron to mdkrng 
labware the way you warlt rt 

I 
4 FIND OUT MORE 

Call to set up a demo 
Send a representatrv? 
Send literature 

I N oupon on your letterheatl w ~ t h  riarne 
I phone number address Corninq Glc~s3 Works 
I (t rer~t P Protl~ic t5 P O Box 11 SO F lrnir,i N?\n 
I Ycir k 14902-C1944 Offer yoo~l ttirot~qh 
I Ni~veinber 23, 1965 
I 
I The Most T rus ted  Tools Of 5crence  
I 

I I CORNING 
I 





Say goodbye 
to soft gels 

T ~ s a q l  separates better and hster 
The built-in magic of 
matrix engineering gives 
you form, porosity, 
strength and hydrophilic 

1 - behaviour. Just pure 
chemistry. Hard. Inert. 

Synthetic. The ultimate support - Esacryl@. 
Whether for Affinity, Ion Exchange or Gel Fil- 
tration, Tkisacryl is engineered to give you better 
results - guaranteed! 
Get the fads in our new catalogue and give your- 
self a whole new scenario of problem-free chro- 
matography. 

'lhacryl is developed and manufactured by 
Pointet-Girard (Rh6ne Poulenc Group) 

LKB-Rodukter AB, Box 305, S-16126 Bmmma, Sweden. Tel. +46 (8) 98 00 40, telex 10492 
Amtwerp (03) 218 93 35 Athens-Wddle East +SO (1) 894 73 96 Cqmhagen (011 29 50 44 London (01) 657 88 22 
Luoaw (041) 56 44 57 Madru (044) 15 28 74 MO- (095) 255W2. Munich (089) 85 830 Par(. (06) 92 86 507 

Rome (06) 39 90 33 Stockholm (08) 98 W 40. Tokyo (03) 293-5141 Turku (021) 678 111 
Vienna +43 (222) 92 16 07 Wasblngbn (301) 963 3200 ~~ (079)3192 01 

Over 60 quaUlled reprezentatrves throughout the world ----------- 
Yes! Please send me your new catalogue of chromatography chemicals. r 

I "- CompanyAn6titution I rbartmnt 

---------- 
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io-Rad's new Protein 
Microanalyzer" system 

separates protein mixtures in 
seconds with resolution superior 
to that achieved by conventional 
HPLC. Some of the outstanding 
features: 

New technology. Novel 
technology provides the basis 
for the rapid kinetics of the 
Protein Microanalyzer system. 

ducible recovery of samples in 
the pg range allows con- 
sistent quantitation. 

Complete quantitation. 
Simultaneous integration pro- 
vides a run time absorbance 
tracing and a peak-by-peak 
quantitation report seconds 
after the run is completed. 

ptional equipment allows 
automatic sampling of up 

to 48 refrigerated samples 
and data storage for later 
reintegration. 

or fast separations of small 

information, call 
us toll-free 
800-MIORAD. 2200 Wright Avenue 

Richmond, CA 94804 
Phone (415) 234-4730 

Also in Rockville Centre, N. X, Australia, 
Austria, Canada, Germany, Italy, Japan, 
the Netherlands, Switzerland and the 
United Kingdom. 
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f taxes 

L LUUL 

savings 
ke- 

The  Case of th 
Tax-Pevp lexed 
Pro fessov 

is the eve of April 15th. A s  
ight strikes, Professor Gregg 

G. Burnett is poring- over a pile of 
papcrs. "Taxes, taxes, taxes," he 
groans. " Wlz-y do I have to pay all 
this money in taxes? How does 
eveqone else manage? And still 
put a little extra aside for retire- your money out. So if you want SRAs-Simple. Reliablt 
ment?" Greggsighs. "It's all a to use part of your money before Accessible. Tax-defemc 
mysteq to me." you retire-to build or buy your annuities. From TIAA-LK&K 

retirement house or send your *Effective March 1.1984 through Fet 
Taking the sting out 01 children to college, you can. 1985 for funds credited January l.19E 

This interest rate is not guaranteed af 
needn't be a mystery. There zs a Without paying any federal February 28,1985. A 1 . 5 ~ 0  expense cnarge IS 

simple solution. Supplemental penalty tax. deducted from SRA premiums. rf you would 

You can also begin like to know more about SRAs, simply mail the 
Retirement Annuities from lg coupon below or write TIAACREE; 730 Third 
TI&!-CREF. Or, very simply, your income benefits at any Avenue, New h r k .  NY 10017. 

SRAs. The flexible tax-deferred age-again, without a federal ,, 
annuity plan that can reduce penalty tax. And you can choose 
your federal taxes and i n c ~ ~ a c ~  from a number of lqetirne income 'HU 'l'hird Avenue 
your personal retirement options for you and your spouse. New York, NY 10017 
without shrinking your tal This flexibility plus TIAA's I 

current effective annual interest 
I 

home pay. 
Contributions to SRAs are rate of 11.50%* and CREF's I -g! I'd l i b  to reduce my taxes 

I 
I and increase my retirement sav- I 
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Benefits, Risks, Vaccines, and the Courts 
The hero of the 1500's was an explorer who blazed trails through hostile 

terrain to discover new worlds and wealth. The "hero" of the 1900's is a 
victim who blazes trails through hostile lower courts to establish a new 
precedent for lawsuits and wealth. 

The high cost of such thinking is that few manufacturers want to make 
vaccines any more (see Science, 1 March, p. 1012). The profits are small; 
the risk of lawsuits very great. The country may soon be in the ludicrous 
position of developing a vaccine for AIDS and of not being able to find a 
manufacturer to produce it. 

How have we strayed so far from the days of the 1700's when Zabdiel 
Boylston inoculated his son and friends to protect them against smallpox? 
Boylston inoculated 247 people with live pox, of whom 6 died-that is, 1 in 
41. He was reviled by the medical profession and others. Then an epidemic 
occurred in which the remaining 241 survived while 1 in 7 of the general 
population died. Today Boylston is considered a pioneer, and the risk in 
vaccination is 1 in 100,000. Yet a lawsuit settlement in the millions of dollars 
for the one victim removes the incentive to protect the 99,999. 

Boylston's heroic experiment had a risk ratio that would not be accept- 
able under today's regulatory codes. Those codes--considered too lenient 
by some, too strict by others-are at least based on some rational and 
statistical design. The lawsuit, however, is usually decided on highly 
emotional grounds, the poor victim against the infinitely wealthy govern- 
ment or corporation. Who would be so cruel as to deny a few millions here 
or there to a crippled victim or a bereaved family? Yet the result of such 
compassion is to deny protection to the many. 

The dilemmas are large, and real. A probability of 50 children getting 
permanent brain damage after receiving vaccine against diphtheria, pertus- 
sis, and tetanus (DPT) is heartbreaking, even weighed against 3.5 million 
children inoculated. The control experiment has been done, however. When 
the DPT vaccine fell into disuse in England and Japan during the 1970's the 
death rate shot up (for example, during one 2-year period in England 36 
children died per 100,000 who were infected with whooping cough). Various 
forms of legislation are being considered, but the approach of having the 
government subsidize whatever the courts allow, either to companies or to 
victims, seems unworkable. If a federal judge can order a drug company to 
pay $10 million to a single victim, $8 million punitive damages, what will the 
judgments be when the federal government is the ultimate underwriter? 

It is not appropriate to shield companies or the federal government from 
punishment for lax or incompetent procedures. It is appropriate, however, 
to face the reality that a conscientiously executed procedure for making 
vaccines will still produce some tragic side effects. Do we continue to act 
out a play in which any bad result must have a villain, or do we face the 
reality that modern vaccines have great benefits and some built-in risks? 

At some point the judicial system will have to face the most inexorable of 
all laws, the law of probability. Risks of diseases and harmful side effects 
from vaccines are steadily being reduced, but they will never be absolutely 
zero. Damage from industrial accidents involved lengthy court battles until 
the Workmen's Compensation Act was passed. With drugs and vaccines, 
some national compensation system in which medical costs, lost pay, and so 
on are calculated on an appropriate statistical basis will need to be enacted. 
The law would of necessity exclude extra compensation for emotional 
trauma and the life-style to which the lawyer has become accustomed. Such 
a law could allow moderately priced vaccines to be produced with appropri- 
ate compensation calculated into the price on an actuarial basis. Then we 
may be able to introduce into government the concept of a statistical 
morality as the foundation of a more rational approach toward all compen- 
sation situations. The next hero may be the statistics advocate who has the 
courage to say, "The healthy can afford to help the sick, but we do not live 
in a risk-free WO~~~. ' ' -DANIEL E. KOSHLAND, JR. 






