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and clinical laboratory a complete button simplicity Permanently stored 9000 is a complete computer that both 
choice of gamma counting instru counting programs eliminate all controls the operation of the instru- 
ments Check the features below knobs manual controls and switches ment and takes your data through to 
to find the one instrument that can to make operation fast easy and final answer 
most effectively satisfy your needs more reliable Simply select the desired Of course if you re really 
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high performance bench-top unit the AUTO pushbutton a completely gamma instrument you 11 need 
featuring ease of operation, 200 or simple and thorough approach to complete technical information. Why 
400 sample capacity, preset and counting not get it now 
variable windows and a choice of print The Gamma 8000 takes micro Contact Scientific Instruments 
out devices The optional DP-5000 processor control one step further Division Beckman Instruments, Inc., 
computer/printer provides on-line and allows the user to design special P 0 Box C 19600 Irvine CA 92713. 
data reduction capability-for counting programs while main Innovation you can count on 
Radio Immunoassay final answer taming the simplicity of operation Circle No 69 on Readers' Servke Cord 
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processor controlled and offers high with the ultimate in data handling B  EVE # I 
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Research & Development: AAAS Reports 

The informative and topical series of reports on research and development budgets and,policies produced 
by the AAAS and used as the basis for the annual AAAS-sponsored June colloquium on R&D policy are 

* Designed to promote a wider and clearer understanding of R&D funding and policy issues 
* Addressed to the scientific, technical, and public policy communities and to those responsible for policy 

and funding decisions on R&D 
* Written by Willis H. Shapley, formerly a senior Bureau of the Budget official and Associate Deputy Ad- 

ministrator of NASA, and Don I. Phillips of the AAAS. 

Now Available 
RESEARCH & DEVELOPMENT: AAAS REPORT III, by Willis H. Shapley and Don I. Phillips. 
Retail price: $6.00. * 

Report III expands the scope of the series to include R&D in industry and the impact of R&D on 
the economy, as well as R&D in the federal budget: 

R&D in the Federal Budget FY1979 (Port I) provides an analysis of the federal budget's R&D 
content, the policies on which it is based, significant trends, and the basic issues of current and fu- 
ture concern in federal R&D. 

R&D, Industry, & the Economy (Port II) gives a picture of R&D in industry and its nature and con- 
tent, recent trends, and future outlook. Port II brings into focus the complex issues that center 
around interrelations of R&D and our economic system which have major implications for R&D 
policy in government and in industry. 

Also Available 
AAAS REPORT I Research & Development in the AAAS REPORT II Research & Development in the 
Federal Budget: FY 1977, by Willis H. Shapley. Federal Budget: FY 1978, by Willis H. Shapley, Don 

The first report in the series lays a foundation for I. Phillips, and Herbert Roback. 
the succeeding volumes with an exposition of the The second report in the series gives an analytic 
complexities of the federal budget process, summary and interpretation of R&D in the FY 1978 

A readable volume of lasting value, federal budget and a discussion of significant R&D 
Retail price: $5.00 (quantities limited).* policy issues that face policy-makers. 

Retail price: $5.00. * 

Research & Development: AAAS Report Series-Constructive and thought-provoking readings on vital 
issues facing the R&D community and the nation today. ORDER YOUR COPIES NOW! 

Report 
R&D679 $ 6.00 
R&D'78 $ 5.00 
R&D'77 $ 5.00 
R&D Set $14.00 (3 volumes) 

A limited number of copies of the June 1976 and 1977 colloquium proceedings is available. Retail price: 
$5.00*each. Proceedings of the June 1978 colloquium will be available in September 1978. Retail price:$6.00.* 

Send your name, address and list of titles to: 

American Association for the Advancement of Science 
Depa rtmen tL 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

All orders under $10.00 must be prepaid. 

AAAS member discount: lO0o off retail price. 
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TIAA- CREF 
Supple mental 

Retirement - - 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

- m - - --- m m - -, 

A A 

I Send 
me a booklet describing 

I TIAA-CREF Supplemental Retirement Annuities. 

Name Dateof Birth I 
Address Street I 

I city State Zip I 

I ____________________________________ I I 
Insurance and Annuity Association 

Third Avenue, New York, New York 10017 Wi 

--- - - - - ii 
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System 45: 

Our friendly computer 
could spd through your tough - -: 

tehnical problems... 

the boss would just get 

finished with his. 

He has problems, too. The versatile System 45, along with 
HP-created management programs, can help him with forecasting, 

project management, basic statistics -even payroll and 
inventory control. He can also create and access departmental 

data bases for adn ml ch6res. But you won't wait but a coupleof 
minutes because the System 45 is a speedy workhorse. When 

it's your turn, you, too, can take advantage of HP 
programs for applications as diverse and as valuable as 

differential equations, waveform analysis, 
eigenvalues and elgenvectors, regression analysis, linear 

- equatioiis &idnurrerical integration to name a few. 
You'll get answers fast. System 45 will display 

a 20 variable, 20 constraint linear programming 
solution in under five minutes. And tackle 

a Fast Fourier Transform of a set of a 1,024 
full precision data points in less than a minute. - 

Anyone in your department can 
easily create and run their own special 

programs using System 45's enhanced 
BASIC language. 

You can generate charts and 66-6fr6 

* - - - - graphs, interface with your - - 
instruments, add peripherals 

- - - - for extra storage, input and output You can 
solve problems needing up to 62K bytes of 

Waveform Analysis Regression Analysis Bar Chart 



memory. Stated simply, - System 45 is powerful, versatile and friendly: a 
productive, cost-effective tool for practically everyone in your 

department, even the boss. For brochures describing System 45 
and the HP programs of interest to you, call the 

HP Literature Center toll-free day or night. The 
number is 1-800-821-7700, extension 302. 

(In Missouri, call 1-800-892-7655, extension 302.) 

& PACKARD 
3400 E Harmony Road Fo Collins, Colorado 80521 

For assistance cat Washington (301) 94.637O, Chicago ($12) 
25598OO Atlanta (404) 9$5-1t0O Los Angeles (213) 877.1282 

Ask for Desktop Computer Sales Depa ment. 

Ircle No.38 on Readere Service card - 

Andrews Plot Active Filter Design - RIAQCP1 -- 
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afflicting these two organs. Hepatic and 
splenic disorders are by no means few, 
and some of the tropical diseases af- Say goodbye to a couple 
fecting millions in the developing world 
are good examples. Research in this 

of troublemakers. 
country (11) has shown that treatment 

If you use liquid nitrogen or same job. Better. More effi- of experimental visceral leismaniasis 
dry ice in applications such as ciently. With virtually no with small amounts of liposome-entrapped 
vapor freezing traps and low bother. And at far less cost. antimonial drugs is as effective in killing 
temperature baths, you know Hard to believe? Talk to the parasites in the liver as are much 
how expensive they are. And some of the hundreds of larger doses of free drugs. Success in 
how difficult to handle and satisfied CryoCool users, and this area of medicine would not only 
store. you'll be a believer. We'll even resolve problems of toxicity that prevent 

What you may not know send you a list of their names. aggressive chemotherapy, it would also 
is that Neslab's CryoCool Send for our new catalogs make therapy economically realistic for 
Refrigeration Units can do the on cooling systems, heat ex- the countries involved. 

Routes other than the intravenous changers and/or constant have also been used for the administra- 
temperature baths and circu- tion of liposomes. Work at this laborato- 
lators. Call if you need tech- 
nical assistance with an ry (12) and elsewhere in England (13) 
applications problem. suggests that insulin-containing lipo- 

somes given intragastrically can trans- 
port the hormone into the circulation 
and reduce blood glucose levels in dia- 
betic rats. We have found that the effect 
is more pronounced when liposomes are 

E1Li3 made of certain semisynthetic phospho- 
NESLAB INSTRUMENTS, INC. lipids which, at the body temperature, 

871 Islington Street are more resistant to pancreatic phos- 
Portsmouth, NH 03801 U.S.A. pholipases or to detergents. Again, the 

(603) 436-9444 implications for success in treating dia- 

betic patients orally cannot be over- 

emphasized. However, there are difficul- 
circle No 47 on Readers Service card ties to overcome, among them, improv- 

- ing the absorption of liposomal insulin 
by the gut. 

* Local injection of liposomes as a 
means of drug administration is likely to 
be an early application mainly because of 
the avoidance of complications arising 

00 0 from intravenous use. Work at this labo- 
- ratory (14) suggests that the need for a 

biocompatible immunological adjuvant 
that will make vaccination safer, more 
effective, and cheaper, may be satisfied 
by liposomes. Thus, immune response to 
liposome-entrapped bacterial and viral 
antigens administered intramuscularly 
was found to be much greater than when 
free antigens were used. Yet another 

possible means of local drug release is 
being investigated by workers in England 
who have shown (IS) that specially 

- * a: * : 0 0 * - SO - - tailored steroids anchored onto the hpo- 
somal membrane can, upon intraarticu- 
lar injection into rabbits with experi- 
mental arthritis, decrease the tempera- 
ture and the size of the joint to a much 
greater extent than can similar amounts 
of conventional steroids. 

So far, experiments here and in Ger- 
* many and experience with routine intra- 

- venous feeding with phospholipids sug- 
gest that liposomes of certain lipid 
compositions are almost certain to be 
safe (16). Indeed, in situations where 

- some exploratory work in humans is 
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deemed essential (for example, liposome 
distribution in cancer patients when the 
anatomical and physiological circum- 
stances of tumors cannot be duplicated 
in animals), their use should not be 
discouraged. There is, however, some 
concern with regard to the toxicity that 
drug-containing liposomes may induce 
as a result of an altered drug distribu- 
tion, of an unsuspected novel way of 
drug action, or even because of the 
patient's reaction to the carrier. For 
instance, were one to administer (bovine 
or porcine) insulin-containing liposomes 
orally to normal volunteers, there could 
be a manifestation of the adjuvant prop- 
erty of the carrier with formed anti- 
bodies neutralizing the cross-reacting 
human insulin. 

Progress in modifying cell structure 
and behavior by the use of liposomes 
in vitro has been, thanks to the obliging 
properties of the system, remarkable. It 
may be that the complexities of the living 
animal and ethical and practical diffi- 
culties in dealing with human subjects ,6 

have delayed similar progress in medi- 
cine. This has caused some confusion 
as to the potential value of the carrier 
in helping to alleviate disease. But the ' 

need for controlled drug delivery is - - 
patently obvious; on this basis, lipo- 
somes (or their more sophisticated ver- - - -  
sions) along with other carriers are 
likely to play a significant role. 

GREGORY GREGORIADiS 
Division of Clinical Investigation, 
Clinical Research Centre, Harrow, 
Middlesex, HAl 3UJ, England 
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in helping to alleviate disease. But the ' 

need for controlled drug delivery is - - 
patently obvious; on this basis, lipo- 
somes (or their more sophisticated ver- - - -  
sions) along with other carriers are 
likely to play a significant role. 

GREGORY GREGORIADiS 
Division of Clinical Investigation, 
Clinical Research Centre, Harrow, 
Middlesex, HAl 3UJ, England 
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Before computers, engineering designs were 
evaluated the hard way. They were built, tested, 
modified, retested, remodified - and so on. 

Computers improved the process dramatically, 
enabling much of the evaluation to be done with 
mathematical models rather than costly prototypes. 
Great for the evaluator. 

But that didnt help the designer. He still had the 
root problem of juggling parameter values to find the 
right combination. And because of the endless possi- 
bilities, he could only hope that his final, intuitive 
design was close to optimal. 

OPTIMIZATION PROGRAM AUTOMATICALLY 
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Now he can do more than hope. Engineering 
mechanics specialists here at the General Motors 
Research Laboratories have devised computer con- 
cepts to aid the designer. Through these concepts, 
depending on how tight his constraints are and how 
well he defines the problem, a designer can: 

* Automatically converge on the solution, if one 
exists. 

* Or finding no solution, determine the trade-offs 
in relaxing the constraints. 
The concepts, built on the theories of mathe- 

matical optimization and artificial intelligence, have 
been embodied in jI - OPTIMIZATION 

I - PROGRAM DETERMINED a new computer I 1I REAR CAB MOUNT 

program that can be I  

applied to almost any  - DRIVER VIBRATION 

design problem. - --  - 

For example, we're using it to improve truck 6666,--666'6"66#P' 4, 

ride, increase bearing capacity, and lighten vehicle 
body and chassis structures. 

Each application requires a computerized mathe- General Motors 

matical model of the system and fixed design goals. irn i 
The "optimizer" does the rest. It shows how to alter II!II Research Laboratories 

the design to achieve those goals, cutting what could L..........J Warren Michigan 48090 
be weeks of iterative analysis down to a day or two. 

We're automating the design process. . . mini- 
mizing the art, maximizing the science. . . to meet 
the demands of an increasingly complex world. 

If you have a Ph.D. in engineering or the physical, 
mathematical or biomedical sciences, we invite you to check 
a number of current openings at the General Motors 
Research Laboratories. Please write GMR Personnel, 
Dept. 715. An Equal Opportunity Employer 
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Introducing 6 new multi- 
volume Eppendorf? Pipettes. 

Now one pipette takes the 

place of three. 

The new Eppendorf 66 66>6.66 when laid down. 
System 4700 multi-volume As on all new Sys- 

pipettes are actually three pipettes tem 4700 pipettes, 
filling, pipetting and 

While multi-volume models have the > tip ejection are con- 6 

same dimensions, similar accuracy and trolled by depressing a 
built-in tip ejector as fixed-volume models, a - > single button through a 

partial twist of the operating button adjusts series of distinct, posi- 
them for any of 3 different volumes, and without tive stops, without 
need to calibrate each setting. (A ratchet-type changing the grip posi- 
stop assures positive engagement of the desired 
setting and prevents accidental change of Mult 
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finger rest at the top provides positive support Westbury, N Y 11590 In Canada: 50 Galaxy 
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Asingle button does itall.. 
sample pick- up, pipetting,tip ejection 
and volume adjustment. 
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LKB Mu1tiphor 
For both analytical and preparative electrofocusing. 

Multiphor?is the central unit in LKB's system for analytical electrofocusing in thin-layer polyacryl- 
amide gel and preparative electrofocusing in flat-bed granulated gel. 
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