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For gver 100 years the
'slogan “*the bigger, the bet-

_ter” has guided the busi-

ness cornnunity.

" Even today, few execu-
tives would question the
validity of such a slogan.
Banks with assets exceed-
ing $30 billion, oil compa-

- nies with sales;over $30 bil-

“lion annually and insurance

companies with millions of
policyholders are believed
to be big because they are

~better for consumers and
‘the- country

ARE FHEY" Let's look at
the bigness issues a little

.mare closely:

1. Smaller Cmnpames can
do a beiter job for the con-
sumer than the giants are
doing in the same industry.

“This 15 true, for example, in

the pricing of life insurance
or servicing by truck
companies. Small busi-
nesses, whose owners know

they -¢can win under fair.

competition, are unable to
fight the political and
predatory market practices
of their opposing goliaths.

2. Companies can becoine

tmns are in Washmgton all

the time asking for hand-

outs on the grounds that if.
they don't get them they

will go broke and damage _

the economy.

3. -Giant corporations
very often mean giant mo-
nopolies or giant monopolis-
tic practices, which fleece
consumers out of billions of
dollars, as detailed by the
Senate anti-monopoly sub-
committee over the- years.
Frequently big business
forces 'small business to go
along with their anti-mo-
nopoly violations.

4. BIG corporations, his-
torically without much of an

innovative recdrd, just as

so large that government

cannot -allow them to fail.
While small business is per-
fectly free to go bankrupt,

big business can go to
Washington — for a bailout.

Apart from the more sensa-
tionat welfare case of the
Penn Central, big corpora-

[
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Ahistorically have lunched

off lone inventors or small
firms. A Department of
Commerce study in the mid-
*60s showed that individuals
were the source of most
inventions that helped build’
the economy, not the fabled
corporate laboratories.

In 1964, Donald Frey,
vice presxdent of Ford
Motor Co., noted that auto
suppliers, not the big auto
companies, were the prime
source of innovation.

5. Big corporations gravi-
tate toward massive tech-
nologies because it is more
profitable for them and
more expensive for consum-
ers. Recently, big technol-
og7 is more likely to induce

'E@

tax concessions or govern—
ment subsidies.

In the quest for energy
adequacy, why develop the
abundant - agricultural

“wastes and residues or_
other solar energies when
.there are more complex,

expensive .and povernment
supported technologies like
nuclear power around?

6. BIG COMPANIES can
resist more strenuously the
displacement of their exist-
ing technology by a'more
abundant form of new tech:
nology that is cheaper for
the consumer. AT&T has
preferred underseas cables
at the expense of satellites;
the three television net-
warks long opposed cable
TV development with its
dozens of channels.

7. Big companies can con-

trol government and abuse

significant political power
more easily. Du Pont in
Delaware, Union Camp in
Savannah Ga., and U.S.
Steel in Gary, Ind., are only
a few of the company states
or cempany towns where
bigniess becomes virtual
government. It is hard to
think of small business
overthrowing South Ameri-
can countries.

8. Conglomerate compa-
nics can afford to ignore
one consutner sector if they
can profitably shift to other
consumer sectors, com-
pared to firms rooted en

r
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txrely in a smaller com-
munity. In such a case, only

small business can fill the .

gap.

9. Large corporations en- .

courage widespread com-
munity rootlessness by re-
quiring constant moving of
families between branch of-
fices or plants.

10. Big companies are-

more likely to be inefficient

- than smaller-scale alterna-

tives. Prof. Joe Bain has
shown how, in several
major industries, it is plant
size, not company size, that
determines efficiencies.
The steel industry is a case
study of that point. One
giant publisher recently
contracted for a series of
books to a tiny publisher be-
cause it was cheaper than
doing it in-house.

THE WHOLE question of
efficiency needs a fresh re
view in othier contexts as

.well, such as the side ef-
fects, maintenance costs, or
injuries to consumers.

" There need not be a re-
verse dogmatism in favor of
all small enterprises to
justify a critical examina-
tion of business bigness in
our economy. Or to justify
asking what such bigness is
“doing to eur society's
preferred values of individ-
ual initiative, responsibility
and freedom from the giant

organizations' conforming

pressures:
. A

‘
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the world of
R&D managers
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Bigger companies pay more money

Salary rises with staff size

865 Average safary of research managers

_ {Thousand dollars).
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l.ess than
$100 million —§1 billion  $1 billion

Company sales {dollars/year)

$100 million IVIore than

0-24 25-49

Size of professional staff supervised

50 or more

He is 47 years old and has been with the
same company for the past 16 years. Since
he left school with his highest degree in
1957, he has risen to direct a staff of 28
degreed chemists and chemical engineers.
Last year he miade a salary of $36,500,
racked up a bonus of $4,800 and, more
likely than not, took part in a stock-option
plan. He finds it particularly hard to find
quai:ﬁed people for his organization, and
he feels that excessive federal regufation

) h_a__s_s_gammd,_cmmmc_g&mnovatwe
research.

_This is a profile of the research manager

" today, as revealed by a Chemical Week
mail survey taken last month It shows, by
and large, a well-paid administrator who is
hemmed in on severzl sides by internai -
and external constraints that make his job

- challenging and perplexing. ‘

To avoid the pitfalls |of comparing
widely disparate sectors of the chemical
process industries, Chemrc Week sent out

_,_‘,__

117 survey questionnaires only to those

readers identifying themselves as research
and devclopment managers in the “chemi-
cals and allied products™ segment of the
CPL Of the 63 questionnaires returned, 60
were used in the final tally. (Three were
disquali;ﬁed because, the respondents no
longer served in a managerial role.)
Wide| Spectrum: As individuals, the
respond%nts covered the age, salary and
I‘CSpOHSlbI]lty spectrum. The youngest
manager was 27; the oldest, 72. The lowest
salary feported was $20,000/year, while
one mahager received $75.000. The sizes
of the professional staff (those with B.S.,
M.S. or Ph.D. degrees in chemistry or
chemica%! engineering) supervised by the
respondents ranged from- one to 210. '
As fof degrees, 29 of the 38 managers
who reported their éducational back-
ground had Ph.D.:s. Another 14 had only
masters |degrees; and surprisingly, 15 of
the managers never went beyond bachelors

degrees, Some of the respondents received
their highest degree as long ago as 1938,
while one graduated from school as
recently as [973. '
Exactly twice as many of the managers
(38) said they would be adding profes- -
sionals to their staffs within the next year -

anticipated number of openings for profe
sionals in their organizations this year, t}
avérage number of new openmgs repo'
was three.

It was anticipated that the curren
of relative belt-tightening would:
reflected in lower figures for the reported.
percentage of R&D funds alloted to né
product and process development in- 197
compared with 1967. While this:w
indeed the case, the difference was -1
significant: 39.1% in 1977, as oppose
41.5% in 1967,

The expected trend was more eviden

L . because ULS.. busines ‘
i " selective fnvestmentToash cows,” ete.
VE euphermisms for the oid

o . ment that has failed béfore

“Fop management is

immediate return is only a dream in

I N better balance is needed.

mdustry

| What $ buggl g research managers'

5 : _”U.S‘ leadershrp in t chnologrcal innovation rs in trouble
is managed by prfonty planning,
‘gquick buck,” short -Sigh ted manage-

Jgeared to short-range research at the
expense of long- -range, innovative research for which the

"’Except for tax. incentives, the federal government should
“-be kept as far as poﬁsrble from the operat,on lof private

characterfzed by

confronting ft.”

, which| are really

someones mind. A

mystery story.”

“Government regulations in the chemical industry
“Industry needs to work more with go vernment .rnstPad

“The chemical industry should stand up and resnon :
to the regulatory agencles, rather than lettinig thel
swayed inore and more by enviranmentalist . gro

“Shoot the Nadentes ancd the ann-.rndustry consum
so that our value can be apprec.rated ”

“The language and spelling of college gr:aduétes'are atrocio
Their main problems are poor report writing and
recammendanons

too much nftpicking and confus."o

They tend to wrfre report ik
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.An;,M;S. is.no.advantage ever a B.S.

Salaries rise steadily with age

Pay is highest for 2030, v'e_ar vet_er.e'ns-‘ :

$48 Average salary of ressarch managers -

- {Thousand dollars}

T 1T
_ 22" PhD. Y&,
- (N
40— .
- B.S. <

- ¥ / . —N
32 e .....-"qtn : .
0.7( M.S. ...-."'-cuu.

_20/ | i

BS. M.S. Ph.D. 3039 4049

50-59

60+ 5 - 16 25 -35

Highest chemistry or chemicatl
enginoering degree earned

Alge {years}

Years since highest degree earned

responses to the question: *Is it easier or
harder to obtain research funds in your
company now than it was in 196777
Among the respondents, 27 said it was
now harder, 15 said it was easier, five said

“it was aboul the same, and nine said they

didn’t know, -

Despite the key positions they hold, not
all research managers are brought in on
corporate decision making involving broad

- matters — for instance, major marketing or

production . decisions. While 38 of the
managers responded that they were

brought into decision making in these

areas, 22 reported that they were not. And
while 41 of the respondents thought there
is adequate liaison between their depart-
memnts and other departments in their
firms (such as marketing and production),
19 felt there was insufficient communica-
tipn within their firms. '

Art vs. Science: How do research
managers decide which projects to proceed

with, considering the numerous available

options? Surprisingly, only 25 of the

managers who responded to this question

said they used formal analytical tools such

as risk analysis in determing which proj-
ects to undertake. The remaining 32 said
they relied on “hunches,” “intuition™ and
other nonobjective factors. Even in evalu-
ating the success of their research
programs, only 28 of the R&D directors
said they used objective parameters, while
another 26 reported the use of other indi-

cators.

Eye on Education: By nearly a two-to-
one margin, the R&D directors turned
thumbs down on the effectiveness of U.S.
chemical education today. Only i9 of the
managers queried said they thought
today’s schools are preparing their chem-
istry and chemical engineering graduates
adequately for careers in industrial
research; 34 others rateéd the schools. as
inadequate in this respect.

For the question: “Do you feel indus-

trial research can play a meaningful roie.

in solving such national problems as
energy and pollution?” the lion’s share of
the responses (55) were in the aflirmative.
Only one respondent felt otherwise. There
was considerably more division, however,

on the companion question: “If yes, is -

industry fulfilling that role as well as
might be expected?” Among the responses
received for this query, there were 21 in
the yes column, 34 in the no column.

Asked to rate their problems from a list -

of choices, the managers put “a shortage
of qualified people” and “no’ clear goals

from top management” at the top of the

list (see table).
Among external headaches, government
regulations seemed to be the most vexing.

A large chunk of respondents, 46, replied -

r

positively to the question: “Do you feel -
that rutes and regulations of government
agencies are seriously hindering new -

“Most of the projects that graduate students work on have
no connection with the real world. Most university research
is a waste of money and time.”

“Toxic data shoufd be provided on all new producrs by

their manufacturers.” ’ o !

“Excessive government regulation leads to less risk-taking
‘and a sense of ‘let’s stop with what we already have.””

“Companies should consider national needs as well as the

current small effects of federal regulations on private
dndustry.”

“Intensive research is needed in recyeling and to locate new
sources of energy, w:th nonpollution of the environment
paramount.”

”Indusmal R&D can be a:ded by r.-g.rd exc!usmn of the

”Umvers:tres should be funded to do the basrc research that_

is more difficult for industry to perform.”

“Most new college graduates have zero idea of what R&D in .

mdustry does.”

“New product development has been slowed to a crawi by-': ;

new and demanding carcinogen-mutagen testmg requrre-.i.' S

ments.”

. “Evéry researcher should have lots more prbjects and ideés'.-_ o

than dollars The problem is to determine the better fdeas _ :_ '_

to work on.’

media from -news of research results until the resuits have o

been proved o
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Big companies spend least fractlon of R&D dollar on new product development

Percent of R&_D budget for new pr_od_ut_:t and process development

Under $106 millioni

. $100 million$1 bittion

35.0%

More than $1 billion

product and process development in the
U.S. chemical industry?” Only 13 of the
directors felt that the government presents
no problems in this area.

When asked what the government can
do to aid private R&D in risky and specu-
lative areas, less than half the respondents
chose 2ny of four suggestions included in
the questionnaire and few offered alterna-
tive proposals (see table).

The leading choices, however, were tax

"incentive plans, either for R&D in general

or for research in specific high-priority
areas. And research managers tend to look
-askance at quasi-public institutions which
would sell technological discoveries to
industriai bidders.

Taking a Closer Look: In order to
obitain a clearer focus on the world of
today’s research manager, it helps to
break down the raw data into more refined
calegories. For example, there is a clear
relationship between the average salaries
of research managers and the size of the
company they work for (see.charr).
Frequently, group ieaders in companies
with annual sales in excess of $1 billion
earn more than research directors for
entire companijes whose sa!es are less than
$10 million. -

Bonuses, like salaries, covered a wide
range—from ‘a low of 2.7% of annual
salary 1o a high or 28.6%. Stock options

are a less common feature than bonuses, -

but a significant number of R&D
managers said they participate in such
programs.

Salaries are strongly pegged to the size
of the staff supervised by R&D managers
(see charr). For example, those directors

. supervising a profcssional staff of fewer .

than 25 reported, on the average, a salary
~of $33,100/year. But the average annual
compensation for those supervising a staff
of 100 or more was $57,600.

28 CHEMICAL WEEK January 18,1578

. . Company sales {dollars/year)

An interesting exception to the general
rule— higher degree means higher pay—
was noted in the tabulation of the salary
vs. degree data. While Ph.D.s, as expected,
were on top of the heap in the .salary
department, compensation of those whose

highest degree was an M.S. lagged behind

that of managers who never received more
than a B.S. (see chart). _

‘One explanation for the difference
might be found in the number of years
that have elapsed since the degree was
obtained. While B.S. and M.S: directors
took their bachelor's degrees about the

- same number of years ago, the: B.S. level

managers tended to go immediately into
corporate research, while the M.S. direc-
tors. went to graduate school, spending
anywhere from one to nine years there.
During this time, their B.S. colleagues in
industry got a jump on them in salary and
promotions. And after the M.S. recipients
got out of graduate school, their higher

.degrees did not offset the disadvantages of

lost time spent pursuing those degrees.

But the experiences of M.S. directors in
the survey are not typical of M.S. chemists
as a whole. Numerous studies have shown
that M.S. chemists tend to make, on the
average, more money than B.S. chemists.
In contrast, by 5 years after receiving
their respective degrees, M.S. managers in
the survey were found to carn less, as a
group, than B.S. level directors. -

It comes as little surprise that the salary
of a research dircctor rises with his age
{see¢ chart}. The tally of salary vs. age
shows a sharp upward. leap from ithe mid-
30s to-the mid-40s, with a much more
sluggish rise fram the mid-40s to the mid-
50s. The peak salary—3$50,000—was re-
corded in the “65 or more™ age category,
but this is somewhat deceptive, since the

ranks of research managers start to thin
~ noticeably after age 60. This seemns to be

due either to voluntary or involuntary
retirement.

For research managers under 60, the
highest- average salary —$40,200—was re-
ported in the age 55:59. 'bracket. The
message of these statistics seems to be that
the few research directors who are allowed

_to remain active into their 60s and beyond

can expect to make even more money than
the already well-paid managers in their

'50s, who, however, are prescnt in much

higher numbers. .
. There is no such steady rise in salary -
when it is tabulated as a function of years
since the highest degree earned. The
comparisons show the existence of definite
salary peaks for all three desree levels (see
chart). For B.S. and Ph.D. rccipients, the
peak pay tends to occur about 25 years
after graduation. For M.S. directors,
however, the peak is reached earlier—at
about 15 years.

Those Tespondents who reported receiv-
ing their highest degrees 35 years ago
earned less, as a group, than those who left
school with a degree 25 years ago.

Stressing the Bottom Line: Turning

" away from the personal characteristics of

research directors to their professional
experiences, it is clear that finding funds
for their projects is one of their key
concerns. While the bountiful days of the
1960s have long since vanished, research
funds are still widely available. And
formulas for dividing up the research
dollar by type of goal (new products and
processes, for instance) have scarcely
changed.

What has changed over the past 10
years -is the ecase of obtaining funds.
Today’s rescarch director must make a
good case for the money to initiate. and

‘continue work on his project—a much

stronger case than 10 years ago. And
increasingly, the criteria used by senior
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corpomlc oﬂu:t.ll% 10 doIc out R&l) Munds

involve the question: Will it produee a -
matrkelable product wn.hm thc short

ferm?
This hard-nosed pohcy has not met with

cveryone's satisfaction and sparked some
pungent comments from a number of
rescarch managers (see box); When asked
why they think it is harder to obtain R&D
funds [ram top management now than it
wits 10 years ago, research managers cited
a varicty of rcasons, bul certain distinct

manager summed up his answer t
¢ guestion succinctly: “Greater. cost
consciousness.”
; was echoed by many of his colleagues, said
i he ‘belicved - managemént’s somewhat
{ tipht-fisted R&D {unding policy is due to
i “Httle concern for long-term {one year or
more) programs, plus requirements of new
government regulations™ covering healt
and the environment.
AR is too cautious,” ob-
served another director of research. “It |

willing to fund process improvement proj- |

ects more so than fundamental research.”
Wrote another; “Increased government

red tape makes it more difficult and’

expensive to develop new products.” One
manager cited the Toxic Substances
Control Act, noting that “we’re doing

more defensive research o defend oury

current products.”

“Not all the constraints on R&D funds

were scefl as originating outside. Some
dircctors ciled lower company earnings in
recent years and increased operational
costs in gencral as additional factors
limiting the Glow of funds.

Among the rescarch directors who
reported that it is now easier to get R&D
funds than 10 years ago, the comment of
one is typical: “QOur company's present
business plans are oriented toward
growih.” In short, firms striving for long-
term growth have generally made R&D
funds casier to obtain, while those secking
to improve next year's balance sheet are
taking a coldly practical view of R&D
funding.

Predicting Success: Many of the compa-
nies that are stressing short-termy payout
in their R&D programs are asking their
rescarch managers to come up with an
objective way of assessing the probability
of success for new projects. As a result,
some research directors are applying
various qualitative and quantitative yard-
sticks (o their programs. Many of these
assessments fall under the general cate-
gory of “risk analysis.” -

When asked tu be specific about just
which methods - they use to predict the

Another respondent, who

. result of
fdent. _
Evaluating the success of past projects

"business,

likelihood of success for their projects, the

R&D dircctors cited such currently fash-
ionable: technigues ‘as muanagement by
objective, discounted -cash-flow. return-on
assets, and return on investment, Some
claimed to have. elaborate computer
programs f{or taking into account the
multiplicity of variables that go into the

success cquation. Others say their compa--

nies have internal numerical systems in
which a rescarch proposal must get a
certain rating in order to get off the
drawing board.

Some research managers claimed that
their projects are reviewed by top manage-
ment every year. (‘“We use annual tech-
nical audits of research projects,” wrote
one.) Others were willing to disclose their
numerical criteria. Reported one director:

J“Our projects must be market driven with

at least a 75% chance of success.- The
return on investment must be greater than
40%.” _

Among ‘the respondents who said they
did not use a formal system for deciding
which projects to go ahead with, one
reported that “attempts to employ risk

. analysis have not been too successful.”
‘Another candid director said R&D fund-

ing -decisions in his firm are made as a
“the basic whim of the presi-

(3}

is often a criterion for deciding whether to
supply the cash for related ones in the
future. Many directors reported that their
projects are subjected to a formal review
of results by senior management. One
R&D manager said that the return on
investment of a program is the main input
management uses to evaluate its success.
Wrote ancther: “We use post-audit com-
puter analysis, break-even analysis and
payback rteturn™ to gage a project’s
success ratio. Some of the evaluation tech-
niques reported are long-term in nature.
“We use the tracking of sales and net
profits over the years attributable to our
R&D efforts,” wrote one respondent.
How Good Are- Graduates? By and
large, the rescarch dircctors gave the
universities and colleges low grades in
preparing their chemistry and chemical
engincering graduates for the real world.
When asked how school curricula couid be
made more responsive. to the needs of
the managers responded over
and over again: “greater emphasis on the
practical, less on the theoretical.”
Specifically, as one respondent wrote:
“There should be solid courses for chem-
ists in industrial chemistry and the
cconomics of business.” Another wrote
that students “need to be taught the role

‘and purpose of a business.

-chemistry students,

I'm . afraid
many of the proﬁ,\sorb u.dnhmg tech-

-nology overlook this.”

“There arc some hddb in particular

where the respondents felt that today’s
graduates are insufficicntly versed. For
wrote one, ‘“there
should be morc cxposure to industrial
chemistry such as polymer chemistry and
practical chemical engineering, as well as
an cmphasis on problem solving.” Some
said they thought chemistry graduates.
den’t know enough about chemical engi-
neering, and vice versa. A number of the
respondents again cited polymer chemistry
as one area in which chemistry graduates
are insufficiently trained.
- Another theme that ran through the
reponses dealing with probienmis of chem-
ical education was the noticeable inability
of many of today’s graduates to write a
togical, coherent and grammatical English
sentence. Typically, one director suggested
that school curricula should include “addi-
tional training of chemists and chemical
engineers in effective oral and written
communication,”

As for the suggbsted means of brmgmg
a greater awareness of business problems’
into chemical education, there were a

" variety of proposals. . .

One manager said that graduate stu-
dents planning industrial research careers
should be required to attend special
seminars on the nature of business, and of
industrial R&D.

For undergraduates, suggested another
manager, there should be an internship
program in the senior year in which
students would work in an industrial envi-
ronment under a Sponsor or SUpervisor.
And one respondent said that industry
should provide summer jobs for aspiring
industrial researchers attending school,
and the schools themselves should: sponsor
cooperative work-study programis as part
of their curricula. _

Tackling National Problems: While the
vast majority of research managers said
they feel private industry can play a mean-
ingful role in solving such national prob-
lems as the energy shortage and pollution,
most indicated that industry can hardly be
expected to act out of pure altruism. They
called for some form of economic incentive
from povernment to make rescarch in
these arcas worthwhile. -

Typical of the comments on the role
industry can play in tackling the encrgy
shortage was the opinion of one R&D
manager: “The ‘benefits of allernative
energy sources have not been elucidated
from an cconemic standpoint. Industry
could provide a workuble and affordable
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Shortage of q_uélified peoplé tops mah‘agers' list of problems

Managers ranking
' problem-as

Problem- No. t congern . Percent
' Shortage of qualified people 17 33.3%
No clear goals from top management _ 13 255
Lack of communication with marketing group .10 19.6
Shortage of funds 7 13.7
Other 4 7.8
Total managers responding ' .

51

solar heatmg and cooling system if given

an incentive.”
As for pollution, one director called for

“empliasis on pollution problém solving’
through chemistry and engineering and |

not solely through compliance with gov-
ernment regulations.” )
There were frequent criticisms of the
government’s existing policies vis-d-vis
industry. Wrote one R&D manager of
public energy and pollution contrel policy:
“The government is confused on where it
is.going, when, why and at what cost. It
doesn’t recognize the economics of indus-

try. We need to get more industry people

in Washington.” Another respondent as-
serted ‘that “government red tape stops a
ot of work that could be done.”
A’Repcatedly, the managers called for a
[ orking partnership between industry and
government —but one that preserves the

one director suggested thaf basic discov-
eries made at government agencies in the
pollution and enérgy arca could be devel-
oped By foint Tesearch s-as—those
a’_g‘e\nggf_lr;‘i(llﬂrﬁ_wm{—aﬂd—hmi-
‘pess. Another asserted that “tax incentives
wotld help funnel additional funds to

ergy rescarch. The end goal must be
ustified by economics.”

At present, said many of the research-
ers, there is inadequate dialogue between
government and industry on the energy
and pollution problems. “We need to
communicate befter with government,”

“wrote one. Specifically, another research

director called for technicai representa-
tives from the business community to
inform Congressional committecs dealing
with energy and pollution legistation about
available problem-solving technology in
industry. Congress would then be expected
to provide the economic incentive for
implementation of ‘new proposals.

~ And.industry should also try {0 gel its
‘message across to the public at farge
through a more vigorous public relations

and advertising campaign, suggested an- -

other respondent.

proﬁt incentive for mdusiry. ws,'

Regardiess of government actions, there

are a number of things the business

community can do unilaterally to alleviate
the massive burdens of pollution and the
energy shortage, asserted several of the
researchers. “Companies should pool their
resources to solve major problems™ in the
energy and pollution area aflecting all of
them, suggested one director.

One idea proposed by another manager
was a national panel composed of repre-

sentatives from government and industry.

Its function would be to identify areas in
energy and pollution where research input
is needed and to make recommendations
about how industry and government can
work together to solve them. '

Not all- the researchers blamed the
government for past lack of progress in
solving national energy and pollution
problems. For example, one. research
manager—distinctly in thc minority—
suggested that past efforts of business to
tackle the industrial pollution problem
have been less than sincere. “Companies
need to make a more dedicated effort to
reduce pollution than mere conformation
to present standards.” he wrote.

Bueking Bureaucracy: While a hefty
margin of the research directors agreed
that excessive government regulations aréy1
hindering development of new products
and processes in the chemical industry,
their reasons for this situation and their
proposed solutions differed widely.

Such comments as “ambiguous rules,
too much paperwork, needless delays,”
and *“‘too rigid and often unreal” charac-
terize the attitude of many toward the
cerrent maze of federal, state and local
regulations controlling everything from
worker safety and waste dumping in
streams to development of new cosmetlcs '
and drugs.

“Compliance with many regulations
makes some processes uncconomical,
Higher management has become more
concerned with not offending OSHAY i/
EEQC, etc., than with innovative rcscarchi/

to develop ncw long-range  processes,”
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CW Report

Research managers see tax incentives as spur to private R&D

*80 guestioneqa

‘Number
. . who favor o
Type of government incentive ) proposal * Percent - .-
Direct tax incentives for all industrial R&D 27 - 45.0%
Tax incentives for certain types of research (e.g., L '
energy and pollution control) 26 . 433
Changes.in antitrust laws that would allow
cooperative research programs between different
companies ' 22 36.7
©Quasi-public insﬁitutions to carry out research in-such
.* "areas as solar and fusion energy and medical technology. -
Developments wouidrbe sold to industrial bidders. 12 20.0
_ All of the above. ' .67
None of the above. ) 3;3 _
~ Other. . 8.7 :

'_discovcrlcs to" industrial ‘bidders.

complained one director. Wrote another:

““OSHA, NIOSH, TSCA ‘overkill’ regula-

tions are taking too much effort from
constructive R&D. Everything points to a
severe cutback in R&D output as TSCA

implementation gets underway in 1978.”
‘Regulations of federal agencies, wrote
one manager, are “‘making it extremely
difficult for small companies to survive.
. The government keeps changing the

‘rules and/or interpretations of them.”

Another ecliced the complaint of ambig-
uous rules: “They contain cluttered lan-
guage, with no clear guidelines to interpre-
tation or intended objective.” Still another
researcher referred to “overlapping regu-
ations between agencies.”

Seeking Incentives: What can be done to

nable industry and government to work

together, instead of at [OMHS? Of the |

nearly half of the respondents who felt
that the government should provide some
incentives to private industry to engage in

new and speculative research (such as

novel energy sources, environmental man-
agement and basic medical sciences), most
favored some form of tax rel:cf for

wyi{C a big “No!” next 1o the proposal fo
vasi-public instifusions that woiild license
‘ “Deii
nitely. not!” wrotc one researcher next to
the proposal. “Private corporations use
money and manpawer more effectively.”
Wrote another respondent next to th
Juggestion: “They're too expensive,.~bu-
caucratic and

Many of the respondents offered sug-
gestions of their own for “government
incentives o encourage private R&D in

* risky areas. “The government should stick
to funding research at academic and’
wrote one
R&D manager. “Government-controlled -

medical research centers,”

energy research will .cost much more than
J— - — i
it will ever return.” he added.

“One unusual propesal came from anoth-

er research director: “Let the government

‘help sponsor research by buying shares in
newly formed businesses, thereby allowing -

for industry management and control.”

Another manager called for a
in most government agency policies
towards patent licenses™ in favor of “al-
lowing exclusive licenses. or significant
lead time to justify development cost.”

One researcher went so far as to suggest’
that all basic research be done only in’
universities under government sponsor—b

ship.
Finally, one director probably reflected

" the thoughts of many of his colleagues -

when he suggested the ideal spur to
private R&D: “Removal of unnecessary
government regulations would do more

than anything!” He didn’t define “unnec- -

essary,” however. And some of the most
hard-boiled critics of government indi-
cated that some public’ regulation of
industry is probably desirable.

Desirable or not, government rules and
reyulations will continue to be a fact of life
the rescarch manager. And coping
ith them will likely be-a major outlet for
a4 rescarch director’s ingenuity and re-
sourccfulness in the future. Just as in the
past, R&D managers have withstood such
ordeals as staff cutbacks, budget squéczes

and soaring dcvélopmcnl costs, most seem

to feel that they, will be able to rise to this
latest chd]lcnge
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have inflation, capital shortages, un--
employment, international competition,

The world has a
future—
a glreat future

Perhaps one thmg that has helped me

~ has been an abiding sense of optimisn.
History teaches that it's been the optimists
who have adjusted best to the changing

tide of ‘events —even though, paraphrasing -

Browning: **The reach' hds often been
longer tham the grasp.”

~ What disappoints me most about today
is that a distasteful spirit of “negativism”

~ seems -to permeate much of our society
and the world we live in.

It is not my nature to embrace such a
depressing, fatalistic philosophy. So, if 1
may, | would like to leave with you the
notien that all is not fost. . . . The prab-
lems we see today are not unlike the ones
seen by those that have gone before us.

The challenge to solution was just as great '

_to them as our challenge to solution is to
us today.
You would think that nearly four centu-

than a series of alternating wars and
panics. But Jet’s stop and think. What did

each of ..our past calamities have in

common?. Simple We survived them all,

and life in America has kept improving, .

generation after generation.

But ‘let’s come ‘back to today. The’

'C_assandras of 1977 are saying that all is

lost; the end is near; after all, stocks have

“gone nowhere but down for a decade; we

dwindling raw-material resources, indus-

‘trial poisoning, declining growth, an ener-

gy crisis and other man-made problems.

“Uncertainty has been created in the minds
of businessmen, investors and most of

society as well, A return to the 19303, we
are told, is just around the cornet,

" Worldwide, our 1977, Cassandras® are
even thore apocalyptic. And to all this, I
say, “hold it.” Let’s step back and look
things over from atiothet vantage point.

Sure, in the United States, the
unemployment rate is the highest since

World” War II; but since 1973, we have
put well over 6 malhon addatlonal people to

work.

i Sure there is a growth dilemma. We-
“need growth, Some-say we can’t live with

it and pay the penalty. Otherssay we can’t
live without it. The fact is that the cost of

stopping  growth would be' disastrous.

What we -must do,"and can do, is guide

growth and, if necessary, control it.
There is ‘an almost universally held

belief in this country that industry and its

products ate major causes for a growmg :
" ‘endangered species list.’ :
ries of life in America has been no more |

. The point to note, I think, is that'man,

with hig institutions such as business and

industry, is a recent visitor to this planet

-and had nothing to do with the extinction
. “of the millions ‘of species that preceded
‘him. Nature is stiil a prime détermining
factor. In fatt, man has not to date been
- successful in ellmmatmg one smgle insect

species. .

It is obvious that many of our problems :

today would not have existed in a primi-

“tive society, but neither would our present
levels of accomplishinents aid well-being. . |
.« Up until recently, the predominate S
efforts and incentives of ‘our nation were = ™
clearly directed toward the fulﬁllment of .

our basic requ:rements .

freedom from materialistic wants? And is )

‘it bad that we are the only nation in the = &

world which can completely feed its people’

.-and do so with only a small fraction 6f its

resources? Aside from the obwious benefits =/
to us, we have built a ‘model to show the
world what can be dorie with' technology
and free enterprise.

We do have problems that & are not cyali- "~

cal. Of these, our biggest are energy, raw- -
materials and food. These are longer-term’
problems and so much- the better because .

we'll need time to solve them. And solve PR

them; we will, _
In the final analysis, T have to eonclude :

that there are no absolute shortages of

resources—whether they be energy, raw.

. materials, food or water. The shortage

that does exist, if we allow it,-is faith in

- olrselves and our ability to meet change;
and ‘above all, an optimism that Keeps us
“poing forward to cope wnh adversaty and

overcomie it.
1n closing, I would like to leave you w1th

" the feeling that all is not lost. The world .+7
has a futlre—a great luture-—as it always SR

has had : .
s Werner C Brown oo
Ckarrman of the Board
_ ‘Hercules Inc. .
(Excerpts from remarks at the Palladium

Meédal Dinrer, American Section, Société - '
_de Chimie_lndu_strielle, Nov. 16, 1977)
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480 ent'to Washmgton. and took a
! ’Y u‘(thh the government? Stout fellow!
' ve been here’ nearly a- year now, so

6thers who have beer*‘through the mill,”

steps of your development? - -
-~ We will start with this questzon D1d you
;-have a‘programy of your own, perhaps not
spelled out in detail but at least an idea of
what you planned to accomplish during
syour Washington assignment? You did?
"Splendid! Now, did you believe that you
. have sufficient savvy to put it across? You
did? Excellent! Did you believe that
others in- Washmgton have failed bécause
:the didn’t-or don’t really understand the

right 'way to get things done, or because

ey have not been able to state their mis-

‘sionwith sufflclent clarlty and prec1smn" '

: You dict? Ah; yes.
S You: obv:ously went through stage num-
“ber one; Whichis called :

" The. Eager Neophyte o

'imnssmn. who beheve', that success only re-

‘m.'

Het's. coinparé your-experience with that of -

How: do ‘you stand on the four mewtable '

The Eager Neophyte is a man with'a’

i t
clearly state what needs to'be done had

.a:ment consultant,

-of a place. where things happen. You had a

‘variety of- .conversations with your: su- -
"perior, yourcollesgues, and your staff,’if =~ -,

any. As you went to'bed your first’ mght

‘two impressions’ ‘were ‘uppermost in your .
mind::it was ridiculously easy to se¢ what -
‘needs to be done,’and you were the man to’

. do it. Fresh blood was all that was needed .

- - ==ra-new approach; free from: the rigma- -
~role of red:tape-and bureaucratic inertia.

‘With"asense .of- hth resolve, you ‘drifted.

ff into:d'peaceful slee
_So,_ e 1e1ght we_eks

Fate
pille

‘The. same béd,

- the' same; pllldw. but the: frame of mmd-a
*-Was ‘hardly -recognizable. A
“tion ‘and ‘despair had repla

solve. .Your,.. s,enmble‘ ideas:

dnscgmlble effec _hatsoever Indeed s

Th:s art:cIe - a 1951 pub)‘:catlon which rin s as true today
‘xt did then — shows that the frustrations of. govemment servfce
- are oneof the eternal things of this world, -
" James. Perkins, then with the Camegxe Corporatlon,: ow :
'chaxrman of .the. International Council for. Educational Devel
opment. Robert Sessmns was ‘then a marketmg and manag

Aciapted from *Publi¢’ Adm:mstrat:on ReWew," with per-
of the Amencan Soc:ety for Pubhc Admxmstratxon.

“Qqui rational explanatmn to essent:ally a YaSE
-rational” peOple, ‘and’ that. he” was_ called
" none too soon to unravel the tangle or to
_get the program off dead center or tolend:
the encouragement of contagious enthusis ..
“asm tothose who are jaded and: !rustrated_ "
by many small and petty failures. * - . N
Why are you blushing? How on earth did
I read your mind so-well? Lét’s recall how -
it went. The first week you, the Eager Neo- ~
- phyte, started-your job, you were full of
- enthusiasm, breathing the éxhilarating air

~ ideas of what is good for the country.
- what'is ‘worse, it is these other programs’
. ‘that secured the attention, and you ‘Tapidly’
“became & voice crying in the wﬂderness of.
the Washington bureaucracy. - : g

" programs base

o ,bureaucracy

- ‘wake up’saying to yourself-—' wk
- earthamT getting so excited about

your head was-

- Indéed, as.the days passed, you became
aware of- -evil. influences. at work — uns-
reasonable - pi é)le who.push-alte

on entirely different and’
erroneous ideas of what.is good-for the

country. And, what is- worse, these other:
programs are the ones that secured the.
- attention, and you rapidly became a voice-

crying in the. wilderness of. the Washington
After a- mght of fltful sle

all, my agency is only one of-a'great' many-
in _Washmgton and I'am.in only -one:of the:
six bureaus of ‘this agency. ‘Furth
‘the six dwxsmns




.. full-day’s work. And:you,t y
- to produce your little grain of coral, nei-
~ther asking nor caring where your effort.
~fit into the total scheme of things — nor -
even worrying too much if there is a -
. -scheme at all. ‘ I,

You look annojed and'_hnbéli_é\iiﬂg'! Yet

1 tell you that as sure as day follows night,

likel

- the Polyp follows the Eager Neophyte. But:
. you are a vigorous go:;ldg man in the best
-of health with red-bl

; in your arteries
and your quota of blue blood In your veins.

I should judge that you would have been
to. remain a‘ Polyp. i_.’or about six -

weeks. :

.. 'Then one day, quite out of the blue, you:
‘ eirugted-, : v‘iolentlyi‘ - The. eruption,, .in ttal_l-

robability, took

ou, t00; were Rappy-

- toplay dirty, socan1.”

- tion) with which-you were faced.
_berthree— .

be reached and promptly. You followed

this up-with a blistering memorandumi to
-your. superior, and ‘you said to yourself,
“All right,.if you have to p‘léity rough to get
-anything done, I was-not left wing on th
ice hockey team for néthing: If they. wan

In this: frame of mind 'you delivere

yourself of a series of sulphurous letters,

'you became the terror of committée meeét-

ings; you would shout and bang the table,
and “you would leak. information to the’

right columnists so that the public cotld
hear the obstructionism (i.e., the oppesi-

~In short, you were well into stage num. |

- pending .on your metabolism; yc :
| point may have begun to slow;dows, You
‘ran out of lurid language. Your fist be.

‘came sore from pounding the table; You
+ discovered-that 'you were only

came’ objective about yourself, and
denly one day you-may have, or |
- you will yet, fit the different ste

gl see the desirability of faith'tha

‘gach

of’

king
s and. entertaégmg, the'
gice: wad g6

;

perha

€volution into'a concept of strategy

ence of the ‘Eager Neophyte. You wil
realize that the Polyp contributes the ¢on
cept of the art of the pogsible: And your wil
understand that the Baited Bull has show
the. necessity of fighting hard..on somt
carefully selected fronts; 0 -
7 Xoir will try to incorporate the: best of
bach of these stages into a pattern, ang¢
when you succeed you will have arrived,
y {riend, at the ldst and final stage, that
The Elder Statesman
\ 110 One can go directly there. Sorty,
necessary for everyone actually £0'ex-
riefice each §tage in proper sequence
nly then can one attain the proper:objéc-
tivity and. comprehension. of the :W.
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Inventlons produced by medical:
-researchers at Stanford provide an
-impartant source of income used to
; {lsupport acadermic functions.
-1 According to. Niels Reimers,
| imanager ‘of “the - Office. -of-
“Technology Licensing, license and:
:patent royally payment$ exceeded”.
;$1 -million last’ year.-Most ‘of the .
«%z:smoney, hesaid, is used it support of *.
research and “‘to reduce the ever-
mcreasmg cost of education.”.
ws*w;Re:mers -and his > assaciate,: lJohng-
“tPoitras, “are w responSlble + fora
; determmmg the marketabxhty and }
-palentablllty - of 7 inventions,
.- negotiating licenses, and securing
“ patent rights,
- Research comprises a vital part
of the University's functions,
- Within the medical school alone the
volume of government-sponsored
- research was $28.6 million for fiscal .
~year 1976. The University's »
operating budget fer that year was
- %30 million.
" Inventions in medical fields, such
;:as the Optacon reading device,
which translates printed matter
. into the tactile stimuli of Braille
code, have had significant impact.
« oh medicine and have garnered for
the University nationwide at-
tention. But the benefils of medical
research cannot be realized unie
. inventions make it to market. Singe
the University is an educational a
research institution, it. ca
. publicize its inventions, but it can
- not produce or sell Lhem The
transfer of technology from the=™
. clinical laboratory to the
; marketplace must be done by
coutside sources such as the
government or private industry.
This process is detailed in the
. current issue of Stanford MD, the
journal of the Medical Alumm

9/16/77

Los Angeles Daily Journal

.

. Association.
_ . Government granis constitute a
=ma]or portien of research

- development and funding, but

actual production is usually hand-

led by indusiry. The University
'’ gives companies the right to make,

use, and sell its inventions by

granting licenses in return for

. royalties which are determined as a

.percentage of sales. Often the
negotiated license is exclusive for a
period long enough to enable the
company to recover its investment.

Y The Office of Technology
Licensing has negotiated nearly 50
greements for developing and
marketing its inventions since its
inception in 1970. Six inventions
related to the medical field are now -
-producing earned royalties. For
example, Stanford has arrangéd an
exclusjve license with the Hewlett-
Packard Corporation to develop ™
and produce a coronary care umt
I(CCU) monitoring system.

This systm provides a continuous
computerlzed monitoring  of
electrocardiograms (ECGs) of up
to 16 patients. It analyzes the ECGs

anfdalarte thactalf ta nhaareaalidiae

s Prov:c

'f::i;VI‘idi Umvers:’ry Fun: ls

patent nghts Patenr.s provide an
additional ‘competitive advaniage
by~ ensuring exclusivity

‘Patents - also provide. an

in "
" development and production for 17
_years.
, additional source of income for the
Universily,” Last. year patent
‘royaltiestotaled “$300,000. *The -

B R,

government has realized the im- *

porlance of patents, not only in »:
* furthering research but also in
-.protecting its own inventions.
-According to-Clive Liston, patent
and” copyright ‘manager- in.the =

University's Sponsored Pro]ects
Office, the government's policy is
one of “defensive palenting.” The

SPO is responsible for disclosing '
inventions to the government and,
rights and

determining the
obligations of inventors.

. One result of the govemment s'

defensive patenting policy -is the

institutional agreements which -

Stanford has with the Department

of Health, Education, and Welfare~
(HEW) and the National Science’
"Foundation. These agreements

ensure that Stanford has the first

option on any invention which
‘results’

res
‘HEW has one.of the best patent
policies,”’ says Reimers. “They
really want to see- that research
gets out.”

The strongest earned royally
income source from
resent is
fluorescence activated cell sorter

{FACS), Developed in 1971 by Dr."
Leonard Herzenberg, professor of

genetics, and his associates, the

FACS separates cells on the basis of -

the fluorescent label they carry by

passing a liguid stream of cells
_through a laser.beam. The device ..
“has been patented, ‘and is used .
.primarily as a research tool.

" - Patents rarely create monopoly

situations, “A good patent
stimulates further research,” says
Reimers. “It is simply one way of
accomplishing an objective.”

Patents are not suilable for every'

project. Many inventions are not
patented because they would not
make enough in royalties to cover

{the time and expense of filing (an

average of $2,000 is now required to

file and follow a patent through to .

issuance) or because they fail to
meet patent criteria.

Patents do not guarantee
production. Sometimes a company
which has been developing an in-
vention will decide to let its ex-
clusive license lapse, even though

“the patents on it by then have been
_secured,

Reimers in

100 survives the develo mént phase
tdwﬁnérjﬁwnnﬁnﬁﬁiﬁﬁﬁrthvsethat

] gars to reach the
market.
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"tool of his tools."”

Edltor S Page

Science and law . (/44\/

Howard T, Markey, ChrefJudge of the U.8. Court of Customs and Patent Appeals,
* gave an address earlier this summer on science and the law before the New Jer-
- sey Patent Law Association. Here, verbatim, is a small part of what he had to say.
The full text of the address, which marked Markey's receipt of the Jefferson
Medal, is published in the June 1977 issue of the Journal of the Paten‘t Ofifice Soci-
. .ety :

_ Like all goad marriages, that of science and law is not formed of identical partners but of -

different partners complementary to each other. The differences, though profound, are not
fatal. Science seeks knowledge of facts; law seeks justice which may rise above and beyond .

“ the facts. Justice may be tempered with mercy; a fact may not. Science can tell us the amount

of shoe leather consumed in a given march; Iaw |s the music we march by. Science is a
metrongme for the melody of the law.
Science rests on the material; law on the momi ethical, and philosophical. Science teaches

- us what we can do; law tells us whether we should. Science seeks certainty; law deals with

the uncertainty of the human will. Science emphasizes the general; law the particular. Sci-
entific proof is standardized; legal proof varies with probabilities. Science determines; law
compares. Science finds fixed relationships; law establishes rights and duties. Science an-

- alyzes and predicts phenomena law clarifies and controls conduct. Science descnbes Iaw

prescribes.

The things of science are only those which ¢an be observed. The things of law, !lke justice
and mercy and truthfuiness and reasonableness and honesty and compassmn and respon-
sibility, cannot themselves be seen.

The laws of science, like gravitation or Newton's laws of motlon are inviolable. The laws
of humanity can be broken. Hence we prosecute the outlaw and not the falling rock.

Science weighs, counts and measures matter; law defines and protects the values a socnety

 helds dear.

Man has Ieamed to bulid on knowledge and experience in the fieids of science and the

' application of science we call technology. He has not yet learned to do so in morails and ethics,

where every baby starts from scratch. Yet there is hepe, for with every new baby our troubled
race gets a new start. And to the extent that law rests on morals and ethics, not just on force,
we may someday begin to build an ethical structure of grandeur and excitement equivalent

" to that of science. To do so requires an understanding of the relationship between Iaw and

science beyond their differences.

As in every good marriage, the partners need each other The retatnonshlp of need finds
law needing to employ the empiric methods of science, where they fit, in a lawyer’s world
so dependent on and infused with science. And science needs law to aid in dstermining the

“monumental ethical questions it now confronts and which it.cannot answer empirically, ke

the use of experimental drugs and procedures on human beings, genetic experiments like
those with recombinant DNA, modifications of the environment, the effects of “social engi-

' neering,” treatment of laboratory animals, and the relationship of science to politics.

As in human marriages, each pariner brings an influence on the other. Science and
technology move the law toward new fields and the need to change and grow. The law tames,
controls, and ‘channels science and technelogy.

The blindfolded lady of justice, like many wives of dynamlc men, has been a helpmate and
a softening influence on her scientific partnér from the time man crawled from the swamps

‘until he walked on the moon. When the lady’s counsel has been ignored, the purveyors of

perverted science have ended by burning humans in furnaces and by making iampshades

~of human skin,

Only the law can deal with threats to life, Ilberty, and the pursuit of happiness, like those
which lie in the technology of computer data banks and electronic surveillance dewces fn
a broader sense, unless law controls science, man will become, in Thoreau 5 phrase ‘the

Thus science and law must be treated as Ieg:hma*e laovers, not as Iwmg in sin. (w]

CAEN editorials represent only tha views of the author and aim at initiating intelligent discussion.
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- Rowland Evans
And Robert Novak

A President

Unlikely
To Change

Jimmy Carter, the miracle worker of
1976, is now marked by critics as the po-
litical incompetent of 1977 whose com-
pulsive industriousness has produced a
swirl of confusing objectives and made
him an easier prey for the vultures in
Washington’s power centers.

That 2 crisis now exists cannot be de-

nied. The hope of Carter insiders that

the President’s popularity would sur-

vive in the countryside while his status .
-fell in Washington was shattered by the
.- NBC poll puiting his approval rating at

46 per cent. What -makes -this descent
alarmingly different from past presi-
dential crises is that it comes from no
war, no economic  collapse and no
major scandal.

Rather, its souree is deep inside the
methods and procedures of the Carter

.presidency. -Although the President’s

popularity will surely rally, he is liable
1o stay in trouble so long as he conducts
his office as he does now. Thus, the
most distressing fact in -Washington
today is that there is no signal yet
pointing to any significant changes in
the way Jimmy Carter funetions.as
President. ,

Although many Democrats blame
Carter’s problems on the profusion of
leftist appointees pushing ‘policies not
compatible with his own, the criticism

|- comes equally from left and right. In-
deed, part of his troubles may derive

from a deficit, not a surplus, of ideol-
ogy. Not linked to a philosophy other
than an obsessive work ethic, the Presi-
dent has forged ahead with overambi
tious programs, both domestic and in-

" ternational, many parts of wlnch rejate -

te no overall theme.

'Voters expected a President bringing
calm and stability. Instead, confides
one middlelevel adminjstration offi-
cial, “they got a Lyndon Johnson over-
achiever” just as the presidency was
entering a dangerously weakened state
tnduced by Vietnam and Watergate.

The inevitahle ‘defeats suffered in
the collision between a massive pro-
gram -and an independent Congress

“wiih the hit in its teeth are compound-

ed by the fact that Carter not only is an
outsider but came here boasting about
it. Lacking real friends in Congress inti-
inately tied to his fortunes, the Presi-
dent was set upon by congressmen act-
ing like vultures sniffing blood from

1600 Pennsylvania Ave.

~ There are also vultures in his own ad-
ministration. No recent administration
has evidenced less persomal loyaity to,

the President within the departments. -

Officials at the assistant secretary levei,

picked by heads of departments in Car-
ter'’s “Cabinet government,” owe their
loyaity to the Secretary rather than the

" President and show no hesitancy about

criticizing the President. Lobbying on

Capitol Hill, usually a source of White
House power, is also’ dlffused w1th the‘

departments,

In this situation, ‘the Presndent hlm-'
self—~whose political assessments on -

the road to the White House seldom’

have been matchel in shrewdness—
‘might be expected to assess the situa-

tion and change it. Some senior aides

believe the prodigious output of domes-.

tic and foreign mmatwes must be
slowed.

But llke the sorcerers apprenuee,:

Carter is too busy to stop the process. A

few insiders say his schedule is too’
_fully booked to think seriously about

his presidency. Aides proudly point to
his appetite for official reading. He has

devoted 26 full hours to studying the -

defense budget, and more such time is
being set aside. He spent much of last

- week going over 200 pages packed w1th

! _taxreform data.

Such total immersion would be un-

imaginable for statesmen such. as Otto .

. von Bismarck, Winston Churchill or

Charles de Gaulle. “Jimmy sees things
that any assistant secretary shouldn’i

see,” one administration official tolt

us. Carter is so deep in details that he .

seems compelled to push forward, fuss-
ther overloading his circuits.

The answer by many friends is t_ot'

-broaden his staff—"to get some aides in

there with a little gray in their hair,” i»

‘the words of one Cabinet member. Yet

»

It may be unrealistic to believe that

newly recruited aides could succeed-

where old ones have failed in changing

what very well may be Carters set .

style.

The hard reality is that both the over- -

ambiticus legislative program and the
work habits are pure Jimmy Carter,

- The blunt assessment of one admin-
.. istration official-—"he's mot a states- -
- man, he's an engineer”—may be too

harsh, but it points to the problem.

Some of Carter's supporters outside’
the administration believe his first im-

perative is t0 sluw the mad pace and

R
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offer voters the impression of calm and *

- prderliness they had expected from -
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Backing Off Basics
Many Concerns Stress
Product Development

Ancl Reduce R‘esearch __

Vexeﬂ' by‘iS'harp Cbmpeﬁtidri
" And Federal Regulatlon, '
Flrms Seek Fast Payoffs

= -~By Mrrennu. C. men .

L et

BOSTON. -+ “The: “R™" ig- ‘slipping “from*-
, R&D and -nany-scientists,” eoonmﬂsts_ ands
fore;gu—trade spec:alists ﬁgtire that spéfis’

Thvy discem -an- ohnnous{hangemthe i
nat:on s sclenitific posture; Industry is‘carb:
ing slow-payotf, “basic research -aimed :at '
finding new products and instead is favoring’
“hard-nosed, quick-payotf deve]upmmt ofex“’
lstmg technology.-.; - 5w 7
If this trend continues; some experts'fret,

i the U.8. eventually could lose its standing &s .
‘both ‘the Wworld's ‘most “innovative counlry
- and the: biggest, exporter -of Yigh-technotogy
_goods. ‘Others worry -that- scientists arén':

' ;gettlnng the erowmom o, say, comeup with:-

r synthetic Tiels" to Teplace - petrofeun. The!
; problem his spread even 'to" universities,”
" long- conmdered the hirthplane of hasic re-

: search: - - s :

R | doi't hear: many of myindustrla] mn
: temporaries talking about exeiting new ma-:

 jor discoveries that they think will shake the

{ workl,” sighs N. B. Hanbay, héad of re-

search 'at’ Bell Laboratories, ;an -arm of

Amefican - Telephane & * Telegraph - Co..

Thomas, A. Vanderslice, who oversees re-

search at General Blectric Co.:also is con-’

cerned. *"There are.trends:that, unless cor-
rected, could lead fo a: rapidiy maturmg erl- )
5is,”” he says. . : >

Real Outlays Stagnant. it

The-switch-in-R&D emphams has taken
place at.a time when the total of such spend- -
ing in the' U.S.:has turned essentially stag- -
nant. - American rompanies :are:.spending
more money onRE&D,:of course; sYome private.

{ Study *found ‘that’ industry apendimm on

1 R&D “last year rose more™ than 1i% from

1975 to '$16.2 billion. However, the ‘higher

[y

RARRR

““'Strip away the higher costs, and you don't - !
shave ;much- of (21 inerease in the real |
amotint of R&D  belhg.doné boday. says Mi-
‘rhael Boretsky; senior policy analyst at the -
“Commeree Department: And OttoBokstein,
who heads. an-economie researchi-firay near -
“Bostoy, shys-spendingis- hggmgbehindﬂle
space that wonld<be: expectedmn'lng dre-’
hound from the 1974—75 recession. (M.
‘Perhaps ieven . inore: mnﬂnwsly.;ﬂ&ﬂ .
spendtng in the 118 {5 beginning to slacken
in comparison- with the yest.of the world.
f e b nhide acfimatas that the

Wﬂ] UVS Exports Be Hur:l:? -

smf: Rep ormnf THE WALL STRETT YoorNaf 3o

outlays have barely kept pace with inflation. |-

~ THE WALL STREET JOURNAL, Tuecsday. Oct, 18, 1977

Raytheon Co. is blunt about it. “Very aer-
initely we have gotten away from long-term
general research,” a spokesman for the big.
diversified company says. *All the research
we now are doing is applied research with
i well-defined goals, better focus on husiness
objectives, and-a promise of payback wiﬂun
a reasonable peried of time." .

Reasons for Switch -

- Execntives -and economlsm alike attrib-
E ute the new,-quick-payoft approach to R&D

to the still-high rate.of inflation, the short-
i age ,of - capital funds - dufing “the seurrent
slump in the stock markeét, sharp competi-

i nology markets, and uncertainty about gov-

| ernment regulations and policies. <A
“During - peripds of -uncertainty, -compa-
{ nles aren’t in ‘any moad for high risks,”.says
" Alan Greenspan, a former chairman of the
- President’s .Council -of "Economic 'Advisefs.
} “Uncertainty , A8 plagujng “the investment
_ {than jt-was a decide ago.” Under these it~
| cumstances, for example, “it 15 no wonder

~_¥4his country hasn’t done much research into
i "L synthetic fuels,? Mr.: Greenspan' Says.; “The
¥ payoﬁ is too far'down the road. e T
i : Richard E. Heckert,:senjor vice prasidem

zally cites the imphct-that: ‘federai “palicies - ..
‘aré “having on -¢oal- -gasification ‘propesals, -
§.“Who'the hell is going to devélop- mmemim
“eoal. -processing wheil natiral gas'is selling -
at haif its real market price?" he asks. With_ -
. Y:gas prices held down by federal regulations, .
- Mr.; Heckert . says, _industry -is. -concerned
about “whether it could even get a Luyer-for
-any higher-priced . synthetic, fuels.” . And
“George Gols, chief econmomist at Arfhur b
% iittle:Inc. s Tesearch ‘andmns&ﬂting fimm,
. {suggests’ that ‘there’is"a- "deeper. ?mblem.
'}, “that “industry,. in s thé ong - nm.?‘do_em‘t
. rea]]y believe that fuel is going to be-fmich .
thore éxpénsive, or Scarce.lqux b o™

1"~ Du Pont itself, ‘whose $353° millim‘R&D
budget Aast year pats it amony the bigpestin -
4 ,-industry; ‘has realigned its program drasti-

.cally. In. recent years, the-big.chemical
%campanyrfhas dropped about_ 22 of what i
~considers “new adventure®” T R&D¥ and is -
workmg on only two or three. “Irideéd, only

227, of Du Pont’s R&D budget went tb basic
- {and new-venturé research iast ‘year;:com-
“| pared with 389 -in 1972 "In the same four

" elimbed to 78% from 62%. -

S

risks and. much -higher rewards,” Mr. Heck-

i . {ert says. In a way, he adds, the company

‘has given up *Ypoking” for another nylun or

i ing for more extensions of plastics and syn-

qﬂletlcs because ‘‘there aren’t any simple |
Mr. “Heckert. says. |
**There are only 50 manywaysyou canrmx

Py

'? s combinations, left.”

~°} tion here .and abroad for-existing high-tech- -

commimity; and’if_i% far more pervaslve'

) 'vwho ‘overseds R&D, at-Du Pont-Co.; specili- +-

| years, spending for what.Du:Pont chlls|
;7 + “improvements -for exxstmg _busmﬁmes :

This "new - policy  means “'much lmr:

Dacron,” two synthetic fibers that.were de-|.
. veloped by Du Pont researchers and marked |
[ major breakthroughs. Du Pont isn't-search-{-

Prof. Davidson adds that he wouldn't be
surprised to see foreign manufacturers
. make big inroads in the U.S. markets for of-
fice copiers, electric typewriters, outboard -
-molors and electric organs. (Using a Ham-
mond Organi Co. license, Yamaha of Japan -
-already has begun exporting.a’ mmpetiﬁve'-‘-
- electric'organ, the protessor says )
‘Zénlth's Layoffs - S
© [.S. companies, often lose their techno—
‘Jogical lead because, Prof. Davidson. says,
they are o preoccupled with keeping their
*share -of the curTent-technology product
- market. Other observers say much research
~wotk merely involves a hunt for. ways to
- mazke current products more. cheaply or an
_sattempt to accumulate so many patents in a
- given field as to hamper. potentxal compeh-
tots. _
A few days a.fter Prof Davidsen was in :
““terviewed, Zenith Radio Corp.—almost- as
! -+ though on cue—announced that it 4s laying -
off 25% of its ‘work force, including: afarge .

of Tesearchers. The.reason:’ eompe-

;. tition -from  Japanese TV-set.makers. The"

~ResearchDepartment is belng brought into |

fthe Product Development Departinent, a Ze- |
1mlth spokesrian - ' Research projects that

-kz.f‘amn’t direptly related 0, the immedjate

':,l

payoﬁwaszn yea.rsﬁom nuw. The;fweten’t _
.-\ making a contribution toourneedsmw.” Fal
L1 Many corporate execitives mconormsts .
.1 and .academips ralso mmphm;thgti govern- |
“:{ment regutation and ved' tapaarestrangling _
"-haslcresearchinﬂmvs Foreign_govern- |
L mn&.mcon!rast,hurnn'eindustrla!re- :
search V.8, businessmen say, 2%
-~These : governments have hss-sh'ingent
- T Bmxmzsﬂaws—and—in fact;cften urge do-
“meéstic :companies to. share 4echnology and
-] ‘production ‘operations. For example, under .
-pressure from Paris, the Peugeot S.A. auto
.. maker last year acquired controd of Citroen |;
“I'SA another French auto maker, which was |
JpIn deep finapcial trouble. Peugeot‘s job was {
‘0 bring Citreen under its wing and create
one streamlinied auto-making operation. The
JU.S. ‘Justice ‘Department’'s Antitrust Divi-:
sion, on'the cther hand, prohibits Anerican
auto inakers from even exchangmg informa-’
fion or knowhow;~ much less cnmbining pro-
duction operations,
Drug Regulations -. - )

-Foreign governments also impose tewer ‘
regulaticms that slow the introduction of new [ J\
products. This difference is most a.pparent
in the pharmacenticals Geld.

‘Du Pont's Mr. Heckert says that in this
countly the-average corporate cost of bring-
{ing a new drug from the laboratory to the -
pharmacy is $10 rnillion. -“Think about intro-
ducing 50 of them,*" he says sardonically. To
.get Food and Drug Admipistration clear-
.ance for a muscle relaxant called Dantrium
in 1972, the Norwick-Eaton Pharmaceuticals
Mivision: of - Morton-Norwich Products’ Inc.
“submisted o the agency 456 volumes of tech-
tical material, with each volume two inches

thick-literally & ton of documents;

An . FDAspokesman says the average,
 néw-drug -application today takes up about

|

R 3

g e

#70 vohimes of technical -material:’ And the
processing of “such applications. can take
years. One’ reason is a. bureaucratic prob-
lgm An FDA employerisks little by delay-
ing-an  application, : but he can get into

Smrekln s alanmine o Amo that Intar ig im=




 Walter B: Go!dbiith provost of the Mas
sachusetts Institute of Technology, puts part
.of the blamé’'on what ‘he calls “a night-

; maxe" federal ' funding -system. Compared
4 with ‘the Jlooser “bleck grants- of bygone

years, mohey now is doled out only for .

{ tightly .controlled projects, Mr. Goldblith
+ says.”By. Insisting .on multifarious ‘reports

and other forms of accoantahmty on basie-

{ research -projects, Washingtori has “‘frag-

mented fhe study of nature until it has be-

- come .meaningless,” he complains. **Scien-

tists? Our péople have had to become more
like ‘accountants,” Mr,.Goldblith snorts.

.. Itis difficult to determine the extent to

which this basic-research lag is hurting .the

{ nation's trade figiires, However, technology

\cleatly.-is - important. fo. U.§ - exports.: The-
Oommerce Department-says that while the
10.8.-was. incurring ‘a ;%.88 "billion -deficit in

mexﬂlmgse ‘trade’ ’.last Year,its ﬁxports of
‘technology-intensive - manuf:;c =+ goods

“were outrunning’ ‘such” impg;ts by.$26 billion.
" “4'What . alarms ~me i “the .trend ‘we're:
seeing now ‘and 4 ?whax -ieffect it may have on

< But not everyone is | al ed; SOme econ
amists Ancluding Mr.: Gols;of Arhar DLt
xle. say'resea.rch compm'isonswith/say, the |
Jate’ 19603 are“'ﬁ’:ﬁalr"'because the govern- |

‘huge ammmts of money on Tesearch related .

-i0 defense. and théspace, program: s
‘X Frank” Pressforesidentharter ence”{
adviser;a rta.in ‘amonnt’of dete- -
‘rioration” table,"* fEPress <says:

‘“The first thing we have tp réalizé-is that |

| -the. boom years bt ‘the' 1960s have passed.”"
{ Furthermove, he- “wains: . that -the’ §tatistics

are “still:too imprecise; -we eed to bresk
-down the: figures sectorbysectortoﬁnd out

1 where the problems’ really are. T v

* T4 Mr; Press, the answer isn't a ﬂood of
federal funds into basic Tesearch. “We have

‘t0-be careful,’ he says. “We-don't want to

overload the system.” .
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Where do the Democratic and Republican Presidential can- -
didates stand on the vital issues affecting science and tech- -
nolo gy? Both candidates have a record of being supportive of

_science and technology: Jimmy Carter as governor of Georgia,
Gerald Ford as President of the U.S. However, neither can- -
didate has spoken out in much detail in the campaign so far -
on how science and technology would ’are in his Administra-
tion. X

C&EN believes.the reader needs to be better mformed on’ | .

the candidates’ positions. So, to determine the candidates’ .| . &
- views and plans for science and technology, C&EN assistant -~ |
managing editor and Washington bureau chief Fred H. Zerkel

. submitted the same set of questions to Gov. Carter and Prea-

ident Ford Here are thezr unedzted replies:

What level of research and development funding would your
Administration recommend? How would it be divided among )
defense, space, and cmhan sectors? Should national R&D. fundmg
be linked to some perceniage of gross natronal product? And what
is an appropriate balance of federal funding for basic research '
applied research, and development? .

FORD = . o O A o L develop new energy technologies to reduce our dependence on

b L o S o R : formgnml

o " T have stated repeatedly that I believe that a strong national The series of factors that must be considered in decuhng on
-effort in R&D is critically important to strengthen the economy the level of funding for various applied research and develop-

and our defense and to improve the quality of life for all people. ment programs include: (a) the relative importance to the na-

One measure of this belief is my 1977 budget, which included tion of a particular problem or objective, {b} the appropriate

requests for $24.7 billion in federal funding for R&D, This role of the government versus the privale sector in dealing with

- represents an 11% increase over 1876 for R&D as compared to the problem or achieving the objective, taking into account the
an overall budget increase of 5.5%. .. - _ nature of the private sector R&ID effort under way or expected, -

Iwill continue tosupport vizgorous, forward-looking federal and (¢} the relative contributions expected from R&D and from
R&D programs, but it is too early in the preparation of my 1978 other actions to achieve the desired ends. ' ‘

program and budyet to predict the levels of funding for R&D. In the case of basic research, there are insufficient incentives

It is important, in this connection, to recognive that the tederal in many cases for prwdm industry to invest ¢ nouwh Lo meot

guvcrmnont does not have a separately determined “R&D :mtmml needs. Thus, a strong fede ral elfort is essential Lo assure

budget,” s such, and that the level and chstnhuhun of federal | hat the nation will have the necessary new knowledge that

funding depend onvmany factors, : undu‘lwﬁ future advances in science and technology. There is

' Appher.l research and development is earvied out as a means no precise way to determine how much national investment

. toassist in achieving a variety of important. lederal and national — there should be in basic rescarch, but my Administralion fing

goals and ohjectives; e.g., new weapons systems to deal with new examined trends in federal support of hasic research and has

. threats to our sccurily, or working with the private sector to undertaken Lo assess the potential impact of these trends on the

24 C&EN Oct. 18, 1976 -




; 'propose-d $2.6 billion for basic research—an increase of 11% over
1976 estimates. This level of funding would reverse the steady
decline—in constant terms—in federal investment in basic
:-“xesearch whlch has occurred since 196"' :

" “FORD

T will continue to emphasize basic research and those areas of
applied research and developiment that (a) can make a signifi-
~~cant conttibution in achieving important national objectives
-oor solving eritical national problems, and (b) are appropriate
- for fedieral R&D investment—either alone, such as detense, or
= i parinership with the prwaLe sector, such as in energy tech-
. nology development. -

—status of the U.S. effort. Based on our analysis, my 1977 budget.

- _This approach to determining relatwc cmphas:_s is reflected

- If is not practicable to predetermine the ép'read of fedeial_

R&D funding among defense, space, and other civilian objec- -

tives; the spread among basic and applied research and devel-

opment; or the appropriate percentaye of the gross national -

product that should be invested by the nation in R&D. These

can and should change with changes in national priorities or:

changes in the other factors, such s those cited earlier, which

affect decisions on the level and distribution of federal funding .
for R&.D : . :

CARTER

The federal budget for R&D should not be reduced, but is un-
likely to be expanded dramatically because of resource con-
straints. Nevertheless, there is a great, opportunity to rebalance

expenditures in such a way as to stabilize the long-term com- .

mitment to the basic research foundations on which all tech-
nology rests, to increase the priority given to research in fields

. Kikely to be of long-term economic importance, and to give
‘proper attention to environmental, health, and other civil
concerns, including applied research important in giobal
.. 'problems: This can be done at the expense of some development

and demonstration programs and other direct federal opera-

tions that should better be carried out with private funds.
The level of national R&D effort, public and private, should

be growing with the economy. In recent vears it has in fact been

falling, as economic growth has sagged and the federal gov-

ernment’s R&D strategy has fallen into disarray. This trend
must be reversed. But.it is wrong to tie R&D expenditures to

" afized fraction of any macroeconomic indicator, for R&Dis a

microeconomic activity. It is a means to an end, and the level
of investment follows the ability of organizations to use it ef-
fectively. Thus, at the national level attention must be given

to creating the conditions that encourage high-risk, high-pavoff

industrial activity, and that motivate both public and private

~ sector institutions to do the research that will best protect the
long-term future of the country. :

What specific areas of R&D would your Admim'siraf.r‘on-'emphasf_ze?
De-emphasize? And how would ydu rank in priority R&D efforts
needed to solve national problems such as energy, environment,
and healih? o

in my 1977 budget proposal wherein I identified a number of
high-priority areas for increased federal investment—including
energy, defense, basic research, agriculture, and health—while
continuing major R&D eitorts in space, enviconment, natural

" reseurces, - transportation, urban development, and other
. argas. : S

As indicated in my response to question No. 1, future funding
levels will be determined in relationship Lo national pnurlues

- and the other fuctors cited. - .
I will continue togive prmnty nttentmn to Lnerg,y, environ-
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- ment, health, defense, and other areas of national imporiance,

- but each area must be examined separately 1o see how and to
what extent R&1) can make a contribution and what the ap-
_propriate roles of the government and private sectors are.

I also would like 1o point oul that the relative level of funding

for a particular R&D program does not necessarily reflect the

relative importance of the objective or problem, or the contri- -

bution ullimately expected from R&1). For example, the funds
required to build a large demonstration-scale plant for a par-

ticular technology (e.g., synthetic fuels plant or nuclear reactor) -

are much larger than the funds that can be spent usefully in
pursuing in an orderly fashion R&D on a concepl that has not
‘advanced Lo a large demonstratmn phase {e.g., solar electric
power generatlon) :

' CARTER
" As mdicated above, R&D emphasis is of t,wo kinds: po!lmes and'

incentives for private R&I} and direct investment by the federal
government. The federal government should use both ap-

FORD

The most 1mp0rtant f'actor in ensuring contmulty of natmnal

funding for science and technology and preventing peaks and -

valleys in training and employment is the maintenance of a
strong and growing economy—an objective to which T am very

" firmly committed. This will provide an environment for real and

sustained growth in the U.S. science and technology effort so

that the research and the inventiveness of our scientists and -

engmeers can be transiated into new knowledge, and new goods
-and services for the benefit of all.

" With regard Lo federal investments in R&D—which invest-

‘ments p_Iay a critical role in the national scientific and techno-
logical effort, I will inake a special eifort to aveid sharp changes
that can contribute to peakq and valleys in employment. 1 ap-
_preciate fully the need to minimize or avoid major dislocations
" that can result from federal actions in scientific and techno-
“logieal activities and in vther sectors of the economy.
R&D funded through mission agency programs such as De-

“fense and the Energy Research & Development Administration, .

- together with actions to sustain economic growth, should pro-

~wide strong stimulus for R& I efforts in the industrial sector,
" With respect to the academic commuiity, 1 believe the fed-
eral povernment has a special rule to play in ensuring adequate

support of basic resenrch—the largest portion of which is con- -

ducted in the nation’s colleges and universities, My concerns
both for basic scienee and for ensuring the continued vitality
“of research in universities is reflected in my 1977 budget, which
‘prnpmed an increase of 11% al:me 1976 estimates for federal

-proaches to providing a stronger economy and national capa- -
_hility to manage risks, protect the environment. and accomplish

the other needed goals. In some areas of federal R&D invest-

 ment the problem is not inadequate funds, but poorly manayed ..

programs. Internal priority shifis.are necossary, :
There are a number of areas in which specific R&D efforts
need strengthening. Examples inciude earthquake prediction,
arms control research, and research to provide a more quanti--
tative hasis for determining risk to human health and well-being -
from substances and environments (such as noise) of many.
types. In many areas of federal regulatory activity, there are
tacking the kind of hard quantitative data on the basis of whu,h

" to make sound regulatory policy.

A few areas of science and technology need a new commit-
ment of national attention. One example is the scientific basis
for the enhancement and improvement of nutritional guality
of food supplies for all the world's people. Here the primary
need is to share what we know. Ini defense and space R&D we

"mist ensure that our efforts are of very high quality, and sustain

the levels of technical l_eadership that are essential.

- What programs or policies would your Administration recommend to .-
- ensure continuity of funding for science and technology to prevent
peaks and valleys in fechnical fraining and employment as well as_
a sustained real growth in the nation’s science and technology
_effort? Shoufd such programs be different for the mdustna! and
acaderic communities?

support of basic research. This included an increase in basic

. research funds of about 25% for the National Science Founda-

tion, which has long had a primary role in providing funds for
basic research in academie institutions. :

CARTER
Rapid fluctuations in demand for R&D are particularly difficult
to accommeodate. Such fluctuations are wasteful of a priceless
national human resource. On the industrial side the essential
‘requirement is a stable economy with low unemployment. R&D
is a risk investment, and is made when companies have confi-
~dence in the future, Incentives for private investment in R&D
should emphasize the power of R&D to permit innovation.
When a business downturn oceurs, countercyclical encour-
agement Lo innovation can help provlde the basis for long-term
strength in the economy,

I academic research, fluctuations in support result from the
impaet of economic cycles on government revenues, and thus
on resources for public investient, and changes in-the program
content of federal agencies funding research. Since the federal
government has direct or indirect respinsibitities in both arens,
federal leadership is needed to stabilize the research base in .
universities. The direclor of QST [Office of Science & Tech-
nology Policy] must work with OMB3 [Office of Management
& Budget] to ensure that the aggregate impact of all federal
R&D programs is well managed. : '




“FORD

As & genceral rule, coherent overall policies for particular areas
of activity are desirable, but the specific meaning of the phrase
is very important in the case of science and technology.
Toillustrate, I would be very concerned and strongly opposed
"if & coherent overall policy implied that we should have some

centrally developed master plan by which we would attempt

to set priorities and funding levels for our natlon s many- faceted
..scientific and technolocrmal effort.

I believe that the unsurpaseed strength and accomphshments :

of the U.S. scientific and engineering communities can be at-
tributed in large part'to the pluralism and the flexibility that
have been achieved through a decentralized approach. We look
primarily to the private sector for the innovation that carries:
. our new knowledge and inventions forward to useful products
and services. The suecessful innovation we have enjoyed could
" not possibly have resulted if we had centralized planning,
Tunderstand most experts agree that the U.&: achieves much
more for its R&D dollars than many foreign countries—such
as the Soviet Union, which has centralized R&D planning—
even though other countries spend larger percentages of their

' GNP on R&D.

- Particularly because of the advantages of d1ver51ty, plurahsm
and flexibility, I have serious reservations about the idea of a

department of science and technology. Furthermore, many of

our mission agencies such as the Department of Defense,
Health, Education & Welfare, and the Department of Trans-

portation must be able to use R&D as one means to achieve

their assigned missions. It would be unrealistic and unprofitable
to have a single centralized agency manage these agencies’ R&D
-efforts. There may, however, be some areas of federal R&D that
could benefit from consolidation.

The same law that estabhs_hes the Office of Science & ’_I‘ech- '

FORD

. The fedcral role should be'to further technologlcal innovation

" in-sectors of the economy in-which private developients are”
inadequate Lo meet special needs. For example, there are

overriding national benefils from a strong detense system and
- from attiining adeitional securily against the potential dis-
. ruphon ftam cner;,y cmhar;r{mb

. _.Should the u. S have a coherenl overah' science ana‘ technology

 policy? Should there be a Cabinet-level depariment of science and o
" technology in addition 1o the new White House Office of Science &

" Technology Policy to provide centralized funding and management

. of the federal end-of the national R&D effort? Or j: is the existing . '
federal science apparatus adequate?

L nology Pol.iéy in the Wlii'te'H(buse, as I proposed in June 1975,
" also establishes a President’s Committee on Science & Tech-
- nology. The committee is charged with studying and reporting

on the overall context of the federal seientific and technological

“effort, and it is specifically charged with studying the concept

of a department of science and technology. I look forward to the

" results of that study and I will consider seriously any recom-
~mendations made in the area of science and technology orga-

nization. Any organizational changes in this area would, of
course, need to be examined in the broader context of overall
government organization, -

CARTER

: Certainly, the U.S. goverhment_should have a coherent overall

science and technology policy. The lack of a mechanism for
generating such a policy in the past four years has sown waste
and confusion across the national scientific scene.

The question is, how much pulling together of technical
agency activities.is desirable? The “mission-oriented™ agencies
should certainly continue to operate laboratories and fund or

- cost-share R&D outside government as the prudent, efficient,

and responsible way to carry out their missions. Such technical

programs should not be separated from their end purposes and '
" drawn together. :

It also may be desirable to gwe more central authorzty and
resources to agencies concerned with the health and vigor of the

national scientific and technological enterprise. Finally, there -

are some glaring weaknesses in the present structure, for ex-

.ample in the ability of the federal agencies to contribute to the

civil economy, or to carry out commitments that derive from

~ foreign policy.

In what ways do you see the federal government able to play a role
in technological innovation? Further, what role, in terms of tax

- incenlives, patent policy, and the like, should the federal
government play in relation fo R&D in private industry?

- If brivately financed R&D is not sufficient to provide the new
-technologies needed for a Kigher level of security, or for the
achievement of broad national goals then federally funded -

programs should be put in place. But where the private sector
is producing new goods and services at a rapid raté for consumer
use and [or national needs, there is little or m)]ustlfu.dtmn for
ft_domily supported 1R&I).

This is not to dcny a role for tax mcentwcq and patents.
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- Where there are serious market imperfections, such as inability -

to obtain ownership tights to one's own inventions, then taxes

and patents can be used to provide necessary corrections., These
should be used as supplements Lo make markctb work better,' :

not as suhsututes for prwatf. :mtlatlves.

- CARTER. -

First, the federal povernment should set a good example, by
-using its own purchasing power to encourage innovative prod-
. uets and services that can inerease the efficiency of government.
The small program on Experimental Technology Incentives

{(ETIP) in the National Bureau of btandards has demonstrated -

the power of this approach

;FORD

- T understand that the “science court”’concept has been sug-

'gested as a means for establishing scientific facts, or lack of

" facts, in'the case of issues of national concern that become very

controversial, :
The concept was rev1ewed by the two sclentlfic and techmcal
advisory groups (led by Dr. Simon Rameo and Dr. William O.
~Baker) that I established to help prepare for the new Office of
Science & Technology Policy. Those groups-recommended that
the concept be considered further and that an experiment with
" the science court be pursued. Recentiy, the concept of a science
" court also was considered during a two-day meeting sponsored
by the Commerce Department, National Science Foundation,
and the American Association for the Advancement of Science,
-which was attended by some 250 concerned citizens repre-
senting a wide range of viewpoints. This meeting also led to a

' FOHD c
Under existing pollutmn control laws and antttrust laws, it is
- possible for two or more firms to join together to do certain
kinds of cooperative research, 'The Pepartment of Justice re-
views proposals for such cooperative etforls oni a case-by-case
basis and where il tinds no anticompelitive purposes or elfects
will provide the companies involved with its conclusion rmt to

l)rlll" ﬂll\’ federal antitrust action.

1 wnuld favor such cooper: HIVE rese dl‘Ch efforts in nunpm-
prictary areas where it is approved by the Justiee Department
and where it increnses the chances of hastening the finding of
solutions to common problems, improves the utilization of re-
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Next, attention must be given to thespecinl circumstances.
surrounding the most fertile ground for innevation, the small,”
technologically oriented firm financed with venture capital, It
has been over a decade since the “Charpie Report” looked into
this question, and still many of'its recommendations lie unim-
plemented. The area should be looked at again to see what must
be done in the present business and technology climate, - '

Another area requiring attention is federal patent. policy,
which all too often either reduces the incentive ol private in-
vestors to-attempt to exploit the results of federal R&D in

. commerctal markets, or simply prevents the firms with the most

technical capability from wishing to participate in federal
programs.. Finally, tax, trade, and antitrust policy must be
managed so they encourage R&D and innovation.

Should a sort of “sclence court” be set up to adjudicate scientitic

" and technological issues? Further, what should (should not) be the
role of the federal government in the seﬂmg up and perpetuanon of
such an apparatus’)

‘recommendation that the concept receive further consider-
ation.
Whether a “science court™ will pr0v1de a better basis in fact

- than the means currently used is yet to be demonstrated. The

National Science Foundation and the Department of Commerce

_now are seeking ways of assisting in a test of the concept on an

experimental basis.

CARTER

If by “science court” we mean competent institutions that make
objective evaluations of scientific evidence, uncertainty and
risk, undertaken in the open for publie view, I would support -
the ldea '

There is a clear need for better and more pubhc policy de-
terminations and the development of institutions for makmg
the basis of such determmations clear. .

Should individual chemical companies or other corporate entities
be permitted under the antitrusi statutes to cooperate and
coordinaile their R&D programs in the solving of nat:ona! problems
such as energy or environment?

sources, and does not interfere with the innovation that some-

times requires - multiple approaches to the same research ob-
jective before a solution is likely. :

 CARTER

i'his would have to be considered on a case-by-case basis. In
nonpropriclary research, if cooperation is necessary and woulkd
have a henelicial eflect on competition | would consider it

" However, in no case would [approve of this approac hifit had

the effect of eliminating or decreasing competition in me prw.:te
h(.(.mr S




part:cular?

“FORD _ ; N

For a number of decades now, an important part of U.S, trads

‘exporfs has been based on the technical superiority of our
product‘; Avigtion sales and products using advancéed solid-

- state circuitry such as computers are examples In addxt:on, we

- Jead in agricultural exports :

The “Ré&D content” of our exports has been hwher than

- those of most other industrialized nations. Indeed, to continue

- to expand our trade with other countries, U.S. industry must

develop new and better products each .vear and put these

- products into exports. But this has to be done without giving
away new technolegy to be used by others in weapons systems.
The licensing procedure of the Export Administration (De-
partment of Commerce) is designed to prevent this, without at
the same time holding back legitimate commercial exports. A
Presidential task force with an assignment to improve E\:port _
-Administration procedures has been e\:amlmng the agency’s

operations and will report to me soon.’ -
In the case of sensitive areas such as nuclear equlpment

-technology, and fuel, we must take spec:al precautlons and have
close government control. Our objective is to control the in-
ternational spread of the capability to develop nuclear explo-
sives. I recently have directed that a thorough review be un-

. dertaken of our nuclear policies and options, particularly with
respect to exports, reprocessing, and waste management.

view?

. FORD

- T helieve that we can go a long way toward achieving our envi-
-ronmental, energy, and economic development goals at the same -
_time, if we proceed deliberately and carefully.
. However, | agree with the view that some current environ-
- mental laws and regulations have lacked a reasonable balance,
and | have acted to achieve a better balance. For example, 1 have
" urgedd Congress to extend the Clean Air Act deadlines for
- méeting automoebile emission standards so that we can have a
better balance among our clean air, energy, ecunom:c, and
" eonsumer price objectives. '
1 also have been concerned about the impact of environ-
mental regulations but. in some cases, the regulations have been
issued by the regulatory and enforcement agencies in direct
response to explicit provisions of the law or Lo comply with court
- interpretations of the law. Many of the environmental laws were
Cput in place quickly and with good intentions. Now that better -
information is availalile, the laws and the regulations should

What role do you see U.S. R&D playing in solutions to U.S. balance
-of lrade problems? Should there he close government control over
expart and licensing of U.S. sciefice and technology, in general, and
in sensitive areas such as nuclear equipment and lechnoiogy, in

CARTER

- U.S. foreign trade performance is, above all, a measure of the

internal strength of the U.S. economy in comparison with the

economiés of our main trading partners, In this comparison the -

figures since 1968 are serious cause for concern. U.S. improve-
ments in productivity lag the rates in Japan and many Euro-
pean countries. The percentage of the work force engaged in

" R&D continues to rise in those countries: it has been declining

in the U.S. since 1969.

‘More and more frequently we have seen major inroads by
foreign competitors in areas of traditional strength in the U.3.
{But the right policy for the U.S. is not to copy the policies of
foreign governments, but is to take steps to strengthen the

" competitiveness of the domestic U.S. economy.} This strength
is greatest in the areas of most rapid technical progress. Agri--
_culture, civil aviation, and computers are all examples.

There are circumstances, especially in technology ot military
significance and in critical materials areas, in which a govern-
ment policy concerning exports and imports is justified. Qur

" government should react with appropriate firmness 1o other

governments that intervene to our disadvantage. What we
should do is adopt those domestic pelicies—in education.
science, economic policy—that are most likely to keep U.S.
industry ahead, and give careful attention to the dislocation of

the labor force that accompanies rapid technological change..

There is a gro'wing feeling that some of the current legislation and

- regulations to implement enacted legiglation aimed at curbirg
poliution, safeguérdr‘ng the environment, and so forth, is either too
heavy-handed or cast in such broad terms as 1o be either

: meanmgless or loo sub;ect to arbitrary mterpretat.-on. What is your

be corrected for the I()ﬁg term henefit of all our society. As il-
" lustrated above, I am seeking such corrections. ‘

_In general, our pollution control programs should ach:cve a
balance among the henefits and costs of improving environ-
mental quality. and benefits and costs of industrial and com-
‘mercial development. In the past two vears, we have come cioser
to striking a socially acceptable balance than before. At my
direction, the Environmental Protection Agency (JIPA) {irst
initiated “Economic Impact Statements”™ and then 1 ordered
“Inflation Impact Statements” to provide a basis for assessing

social benefits and costs of each particular rule-making, Insome

cases, BPA was prevented by law from basing decisions on' these

-assessments, But where possible, KIPPA has gone a long way in
" making decisions that reflect a halance belween the benefiis
“of improved environmental quality and costs to the econo-

my,
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 CARTER

‘There is no doubt.-that a few federal regulatory programs pro-
duce few real benefits to the public while exacting a cost to the”
economy. However, properly managed and structured, regu- -
-lation not only should meet its purpose of protecting the puhhc' .

~interests but also provide tncentivesto innovation.

. Too often the rules are hard to interpret, government policy -
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' I'ORD

_ The US. patent system on the whole is workmg pos:t:velv |

toward the rapid development of new technologies. However,

the changing nature of applied research has raised questions
about the adequacy of the patent system, which has changed -

" ‘only slightly since early in the 19th century.

My Administration has submitted comprehensive legislation

that would rid the patent system of many of its existing prob-
lems without sacrificing the indispensable stimulus to invention
now afforded by that system. The proposals are designed to
assure that the patents issued are more valid and contain
greater disclosure of the technology involved. Also, the pro-
posals seek to improve the administrative procedures in the
patent and trademark office so as to permit a simple and
straightforward search for new patents. :

This and other patent reform measures- have been under
consideration in Congress for some time, but none has been

* enacted.

The number of government -owned patents that have been l

_Kcensed for use it the private sector is less than 5% of the total.
Measured against the performance of the university commu-
nity, whose licensing rate exceeds 30%, thé federal technol-
- ogy-transfer record is poor. Although this situation has existed
for decades, my Administration is doing something about it.

First, a high-level patent-policy task force has now reported to

-me and to Congress on sweeping recommendations for making
optimum use of government-funded innovations. Second, we
“already have begun (with encouraging results) to market gov-
- ernment-owned inventions, instead of letting them sit idly on
the shell while waiting for someone to ask about them.

GDVEI'DHIEIN. owned 1nventmns which are llCEﬂSEd f()!' use in °

- s toounpredictable and unstable, complianee is indifferently
enforced. 'The most sertous shorteoming of re"ulatum is that .
Cit often [ails to relate the social and economic costs of the goils

.to ohjective measures of benefit. Indeed, often the teduction
of risk in one aren is achieved at the expense of enhanced risk

in another. Improvements in the regulatory process would come

“from reorganization. Above all, more objective scientitic fact
“determination is needed, so policies can be soundly based.

What views do you have.on reform of the U.S. patent system, - = =~
particularly as it affecls individual inventors or wider licensing of - ©

" U.S. technology? Are existing federal programs fo iransfer

. technology developed at gb'y_ernment expense to private industry or

_other seclors of the economy adequate? What further efforts in this

" area might you propose? And how would your Administration view.
exclusive licensing to industry of federally owned patents? Should
there be some form of compensation to the government and should
government-emplo yed inventors of such licensed technology
rece.-ve some form of compensat.'an? ‘

" the 1.8, stimulate employment and create revenue in the form

of tax receipts. In some cases it mayv be appropriate to charge
a rovalty for such domestic licenses. Foreign licenses, on the
other hand, generally should be issued on a rovaity basis.

- The principal goal of federal investment in R&D should be
to maximize the benefits to the public of the new technology

‘that results. In some circumstances, this end may be served best

by giving exclusive rights to those in the private sector who will

“take the necessary steps, make the required investments, and
exercise the required diligence to disseminate the benefits of

the technology expeditiously and effectively. The university
experience indicates that this is a valuable and often indis-
pensable tool for actuallv transferring technology into the

. market place.

CARTER

‘I realize that the present U.S. patent system has some severe .

difficulties in regard to inventors, users, and recipients of
technology. [ have not yet made a detailed study of the system,
but I plan to'do so in the near future. Until that time, I would
like to withhold abiy judgment dn this matter.

Your suggestion on private licensing of government-owned - -

patents is provocative. If it can be determined that such a sys-
tem would encoiirage and increase compétition in the private

. sector, I would be willing to consider it. [ would have to study -

the matier of consideration for g,uvernmcnt-emplove.ci w entors
from a personnel mana“emant perspective.
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FORD

* "The Toxic Substances Control Act, r'c!cently'.passed by Congress,

establishes a new framework for much of the government’s

‘activities with respect to toxic chemicals. I have supported -
enactment of such legislation, although I continually urged that -

unduly burdensome premarket notification requirements be

eliminated from the hills because they were ov errestrlctwe and :

of little value in protecting the public health. |
.As in the case of all new laws such as this one, we will have to

proceed carefully and seek to assure that the costs of complyuw o

with it do not exceed the benefits gained: -

CARTER

We must do more to guarantee each and every American :_the )
right to a safe and healthy place of work. Meze than 600 toxic -
chemicals are introduced into our workplace annuaily. There -

-

'How do you view fhe current Ievei of effort in rhe Enwronmental '
Profection Agenc y and the Occupational Safety & Health : _
- Administration to regulate toxic chemrcalsf’ Should the efforf be
increased and :f s0, in what fash:on? R :

working people die each yéar.fror_n occupational 'iIInessés-and
“aceidents. More than 17,000 disabling injuries have eccurred

in our nation’s mines. This terrible toll cannot be tolerated.
I believe the basic concept behind OSHA is excellent. We
should continue to clarify and expand the state role in the im-

' plementation of health and safety. OSHA must be strengthened

to ensure that those who earn their living by personal labor can

. work in safe and healthy environments.

The Occupational Safety & Health Act of 1970 should cover

all employees and be enforced as intended when the law was -

enacted. However, early and periodic review of the act’s pro-

visions should be made to ensure that they are reasonable and

workable. I would look favorably on developing imeans to pro-

© . vide technical assistance and information to employers to en-

courage compliance with the act.

The control of occupational hazards can save many workers :

each year who die prematurely because they are exposed.to toxi¢
chemicals, dust, pesticides, unsafe machinery, and other dan-

gerous conditions. Nationwide efforts in this area should éon-
" tinue until our working citizens are safe in their jobs.

are currently more than 13,000 already listed. Nearly 100,000

- clude account of cancer risks
with estrogen use, comments by Nov. 29

Federal Alett—

new regulations

"This listing covers regulations ap-

pearing in the Federal Register from

- Sept. 8 through Oct. 7. Page numbers
" referto those issues.

.PROPOSED -

Food & Drug Administration—Changes
status of 10 ingredients that are used in cold
remedies from requiring a_prescription to

" - twer-the-counter sales; comments by Dec.

8 (Sept 9, page 38312)

Allows use of Red Dye No. 4 in externally’
applied drugs and cosmetics; comments by |

Oct, 26 {Sept. 23, page 41854). Continues
provisional approval of 52 color additives,
including ferric terrocyanide, zinc oxide, and
bismuth cifrate; comments by Nov. 22 (Sept

© 23, page 41860).

" Allows use of triglyceride mixture of caprylic’
- and capric acids to be used as surface fin-

ishing agent, formulation aid, tubricant, and
in dietary foods; comments by Dec. 3 (Qct.
4, page 43754). )

-Requires new labeling for estrogens, to in-
associated

{Sept. 29, page 43 108).

Nuclear Regulatory Commlssloﬁ-;—'Phases

~out'over the next 10 yeors the government's -
program to compensaile the public in the -

event of a setious reaclor accident; com-
ments by Oct. 20 (Sept. 20, page 40511).

. 40613).

Environmentat Protection Agency—Des-

Patent & Trademark Office—Strengthens

patent examining ardd appeal procedures: .

permits patent owners to bring new prior art

- to the office through reissue apglications,
. assist examiners by providing them with

patentability statements in afl applications,
modify appeal procedures to authorize oral
arguments. by examiners; comments by and
hearing on Dec. 7, in Arhngton, Va (Oct 4,

t page 43729)

) FINAL '

= Al agencies;—Spélls out plans to involve

consurners in- their. decision-making. pro-

" cesses; effective immediately (Sepl 28,

page 42761). -
Department of. Transporlaﬂon-—Sets‘ forth

- packaging, fabeling, and placarding re-

quirements for air, water, and surface
transportation of hazardous materials; ef-
fective  immediately’ {Sept.

ignates for five years the Gulf of Mexico as

ocean dumping site for incineration of

chemical wastes; effective immediately

. {Seplt. 15, page 33319).

Postpones implementation of its program to
phase out use of lead additives in gasoline;
effcclive  immediately (Sepl.
42675).

Food & Drug Admlnlslrallontans use of

Red Dye No. 4 in maraschino cherries and

- ingested drugs; efleclive immediately (Sepl

23, pago 41853).
Bans usa in casmetics of aluminum stearate,

benlonite, calcium silicate, calcium stearate,

-

20, page

28, page

gold, kaolin, lithium stearate, magnesium
alurminum silicate, magnesiurn stearate, and
zing stearate; effectrve Oct. 26 (Sept 23
page 41855). :

* Bans use of carbon black in foods, drugs, and '

cosmetics; effective :mmedlately (Sept 23,

‘page 41857).

Denies Abbott's petmon to reinstate use of
cyclamates in food; effective Oct. 4, objec-

_tions by Nov. 3{Oct. 4, page 43754)

NOTICES

" Environmental Proteclion Agencf—An-

nounces availability of draft environmentat

" . impact statement on proposed canceliation®
of:chlordane and heptachlor pesticides (Sept.

9, page 38206).

Asks public input on what sort of information
should go into toxicology test reports that are
submitted in support of pesticide registration

" appiications; for example, should the director
- of the taboratory performing-the tests sign

and approve all reports; commenis by Dec
6 (QOct. 5, page 43921). -

Federal Energy Admlnlslralion—Requests .
. expresstons of intcrest and comments on -

private sectar participation in commercial
energy projects under the International En-

—-ergy Agency: projacts can -include pilot h
plants for oil shale or tar sand development, -
- and natural uranium exploration, comments

by Oct: 15 (Sept. 13, page 38818).

‘Nuclear -Regulatory Commission—Sots
for!h safety and environmentad aspects of.

using mixed uranium:plutonium fuels in

i:th waler reactors; comments by Nov 4

(Sepl 20, page 40506),

1
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Levine thinks we also need to focus on the "third party problest7” While the company
~ that made the know-how sale might use the proceeds to regenerate its own technology, other e~
~ companies in the same industry might be adversely affected by sales of products made with the C :
know-how. If these companies, he observed, had patent protection, they could enforce their '

patents. Buby with no patent protection available, "technology owners in an industry who are o
not at the bardaining table in a negotiation with the Soviets" may have their technology invalidated =~
without paymen ' :

Consequent

Levine feels strongly that the U, S. Government should take the initiative
in negotiations with t

Soviets to protect American technology interests.
Levine concluded:

{Text] If the business
know-how sales, our econo
high technology. If this occur
will have disappeared and we wil
capitalism.

of the United States engage in a series of one-shot technology
will very quickly have traded all it has to trade in the way of
where will the benefit to our economy be? Its leadership
ove closer toward fulfilling Lenin's forecasts for

‘We will not be left with a good feelin
nations, but instead the feeling of disappoin
bargain.

toward East-West trade, or trade with developing
ent which comes from knowing you have made abad

If, on the other hand, we have exchanged ourNgechnology for some form of market share,
for some ongoing participation in the Soviet and Edgtern European and developing country
markets, we will have a continuing economic exchange which is beneficial for continued,
long term trade and technology exchange. -

The U.S, Government must play a leading role and can afy must take action on this
issue. The potential consequences are momentous for the futue of high technology industry (<
in the U.S. as well as for vigorous and successful international trade. [End Text}

Innovation

John A. Welsh, Director of the Caruth Institute of Owner-Manager Business of the School
of Business Administration, Southern Methodist University, described "Conditions for the
Successful Exploitation of a New Idea, "

Patent lawyers, Welsh said, are in the unigue position to meet with the people in our
world who have new ideas of sufficient guality and novelty to be worth protecting. Attorneys may
be better equipped to advise and counsel these inventors if they have a coherent picture of the
complexity of exploiting a new concept.

There are three major components to the milieu of entrepreneurship, Welsh said.
Principal among these is the individual, the entrepreneur, who makes it happen. The other
components, he continued, are a viable business concept and capital. A viable business concept,
he noted, is described in terms of the consumer's perceived values in the new concept oxr idea,
There are many forms of capital, including sweat, credit, good wishes and favorable cornments,
Sooner or later, however, some class "A" capital is required, "the kind which we use to buy
groceries. " -

Welsh thinks the successful entrepreneus is a particular kind of a person traveling
along a time-line. There is a segment of this time-line which is conducive to entrepreneurial
success. Only the right person at a particular segment along his career path (e.g., when con-
fronted with a special job opportunity, or some major disappointment that motivates him to
change his plans) is likely to create and sustain a new business enterprise. -
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While some inventors may deserve the label "entrepreneur," some clearly do no"t."" _ |
Welsh suggests the profile of the successful entrepreneur looks like this: 2

1. GOOD PHYSICAL HEALTH

In a small business there is no depth of managenient. The leader must be there.

‘2. A BASIC NEED TO CONTROL AND DIRECT

Entrepreneurs typically are unable to deal with authority over them. They would

rather direct their own structure poorly than be part of anyone else's structure. They are
frequently unable to function in traditional situations and structures.

3. SUFFICIENT EMOTIONAL STABILITY

Successful entrepreneurs are able to handle their anxieties and bear up under the
pressures of the business and their personal problems.

4. MODERATE INTERPERSONAL SKILLS

Entrepreneurs drive themselves and their organization, think clearly, are usually
mentally ahead of their associates, are impatient, and aren’t built to have the tolerance and
the empathy necessary for team-building interpersonal behavior. They run their own show
and delegate very few key decisions. They are more concerned about accomplishments than

- feelings, '

5. SELF-CONFIDENCE

Entrepreneurs have bountiful self-confidence in what they believe to be possible when
they are in a position to control and direct, Conversely, their self-confidence fades to uncer-
tainty and insecurity when they are not in control,

6. STRONG DRIVE

Entrepreneurs seem to have a never -ending sense of urgency to get things done.
Inactivity makes them impatient, tense and uneasy.

7. SUPERIOR CONCEPTUAL ABILITY

Entrepreneurs have the raw intellectual ability to identify relationships among func-
tions and things in complex situations. They see clearly what has to be done more guickly
than most of their associates.

8. BROAD THINKING OF A GENERALIST

Entrepreneurs are constantly aware of the general overview. This broad view and
breadth of knowledge tends to enhance their superior conceptual ability,

9. VERY REALISTIC
Entrepreneurs accept things as they are and deal with them that way., They may or

may not be idealistic, but, they are seldom unrealistic. They want to know the status of
things at all times.

Copyright € 1977 by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037




e

-n

A-16  (No. 329) NEWS & COMMENT - (PTC])  5-19-77
10, LOW NEED FOR STATUS

Entrepreneurs are concerned with the achievement of functions and things of a produc~
" tive nature. They seem to have a high tolerance for confusion and chaos while striving toward
achievement. The symbols of success are usually relegated to the lower end of their list of
priorities while building their organization.

11, MODERATE RISKING

Entrepreneurs are often thought of in terms of the risk they assume. Like any prudent
businessman, however, they know that high risking is gambling, not business. They are not
gamblers. .

Welsh believes that when the successful entrepreneur has been found to be weak in one
or more of these characteristics, another individual can be identified who is strong in the
entrepreneur's weak characteristics and who occupies a position of significant influence with
the entrepreneur.

In summary, he noted, the composite profile of the successful entrepreneur and those
who influence his or her behavmr has a large measure of each of the Ch&I‘B.CtGI’lSthS listed
here.

Counselors, consultants, and advisors should realize that the entrepreneurial client
has difficulty adapting to structore or diverting any significant degree of control, said Welsh.
While the entrepreneur respects experts for their achievements, their advice and lecturing

- may very likely be viewed as substantiated information. Counselors would be wise to couch
their advice and guidance in forms which the entrepreneur perceives to be self-discovery.
If counselors need to receive recognition or credit for their efforts, they may be happier
dealing with non-entrepreneurial individuals. N

Duty of Disclosure

John F. Lynch, of Houston, provided some perspective on "Living With the Duty of Dis-
closure. ™

Culpability for improper conduct in patent prosecution arose out of equitable principles,
Lynch observed. Early cases did not attempt to define a standard of conduct, but treated al-
legations of impropriety in the context of "unclean hands.” It was not until 1944, beginning
with Hazel-Atlas Glass Co. v. Hartford Empire Co., 322 U.S. 238, 61 USPQ 241 (1944), that
the courts expressed concern that patents be free from fraud and inequitable conduct and at-
tempted to define a standard of conduct.

In 1945 Precision Instrument Mfg. Co. v. Automotive Maintenance and Machinery Co.,
324 U.S. 806, 65 USPQ 133, expressed the "uncompromising duty" standard and in 1949 Kings-
land v, Dorsey, 338 U.S, 318, 83 USPQ 330 imposed on attorneys a duty to act with the highest
degree of candor and good fatth

For many years, he noted, while some cases surfaced, essentially the issue of inequit-
able conduct remained dormant. However, Walker Process heralded the "inequitable conduct
explosion, " That case (Walker Process Equipment, Inc. v. Food Machinery and Chemical
Corp., 382 U, 5, 172, 147 USPQ 404, 1965), he said, held that fraudulently obtained patents
would form the basis of a Section 2 Sherman Act violation,

N
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It has been just over 100 years since
the first instructional laboratory of
physiological chemistry was estab-
lished in the United States. Russell
H. Chittenden, who had studied at
the University of Heidelberg under
Prof. Willy Kihne, took charge of
the new 1aboratory,
the Sheffield Scientific School at
Yale University in 1874, “They
were very modest quarters at first,”

* Chittenden later wrote, “for the
movement ‘was an experiment and
the authorities obviously felt it un-
wise to risk much in a venture that
might prove unsuccessful.”

Contrary to this early fear, physi-
ological chemistry blossomed in the
U.5. and throughout the world.
With atomic, thermodynamie, and
kinetic theories essentially in hand
by the turn of the century, scien-
tists could discard the nebulous,
mystical descriptions of vitalism,
and conceptualize the molecules of
life in the same terms as inanimate
matter. Out of physiological chem-
istry grew what we today call bio-

chemistry—a dynamic discipline.

bent on explaining the nature and
interactions of men, microbes, and
plants. Contributing to the mush-
rooming nature of the science have
_been imp
niques in analytical, physical, and
organic chemistry which continue
to provide -the tools needed for
probing biomolecules.

For example, the study of photo-

synthesis goes back at least as far as
the 1770’s when Joseph Priestley
observed that green plants could
improve the air spoiled by animals
and flames. But an understanding
of the complex biochemical path-
ways involved in photosynthesis did
not come until the 1940’ when the
use of nuclear reactors made artifi-
cial radioisotopes available for trac-
er studies. The development of

chromatographlc techmques greatly '
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estabiished at-

tech-

Bmmedwal sciences: |
the past 100 years

Alfred Burger, Umvers;ty of Vlrglma

.facilitated following and isolating

the tagged molecules participating
in the photosynthetic process. Simi-
larly, increasingly sophisticated
spectroscopic technigques are help-
ing to unravel the scheme by which
light quanta are absorbed by chlo-
rophyll and converted into poten-
tial chemical energy.

Following the fate of molecules
participating in photosynthesis has
been one of the exercises character-
istic of biochemistry. Biochemists
have not been satisfied with merely
describing the chemical and: physi-
cal properties of isolated molecules.
Instead, the nature of their science
has required that they constantly
ask, “Where did the molecules orig-
inate? To what are they trans-
formed?” And, “How and why are

they transformed"”

In seeking answers to these ques-
tions over the past century, bio-
chemists have come to understand
many of the principles involved
with energy transfer in the cell, the
role of cellular structures such as
membranes and ribosomes in cellu-
lar function, the importance of
stereochemistry in life processes,
and the basic mechanism by which
hereditary information is coded.

. Greater insight has been. gained

into processes such as the Krebs
cycle, glycolysis, electron transport
and oxidative phosphorylation, bio-
synthesis, contraction and move-
ment, and the maintenance of con-
centration gradients across mem-
branes.

Central to the study of many of -}
these processes, and tothe general

growth of biochemistry, has been
the elucidation of protein chemis-
try. Early investigators probing the
molecules of life were confronted
with not only determirning the units

-of protein structure, but under-

standing how these units were

tinked together, and then applying

Squibb chemist synthesizes a central

_nmervous sysfem agent for subsequent

preclinical testing at the drugfirm’s ani-
mal research farm’

I
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this kn‘owledge to explammg biolog-

ical “activity. Eimnil Fischer and
Franz Hofmeister proposed as early
as 1902 that proteins were polypep-
tides. However, it was not until the
193(0’s * that incontrovertible evi-
. dence proved this belief to be true.

- In 1938 Max Bergmann and Jo-
seph Fruton showed that the- en-

- zyme pepsin could catalyze the hy-

drolysis of synthetic peptides, thus

‘implicating the péptide bond in

protein structure. And in 1953
Frederick Sanger announced the
amino acid sequence of the protein
hormone, insulin, Sanger's work of-
fered definite proof of the peptide
theory. Since this landmark effort,
many amino acids have been se-
guenced. Moreover, x-ray data have
offered insight into the three-di-
mensional structure of proteins. By
1958, John Kendrew was able to re-
port the crystal structure of whale
myoglobin, and in 1969 Dorothy
Hodgkin and her colleagues solved
the structure of insulin.

Much of the impetus for studying
protein chemistry has arisen from
the recognition of the importance of
enzymes in life processes. John H.
Northrup conclusively. established
the protein nature of enzymes in his
work with pepsin and trypsin be-
tween 1930 and 1935. Yet, only a
century ago the term “enzyme” did
not exist. Willy Kithne coined the
word in 1877 to distinguish soluble
ferments from the microcrganisms
associated with fermentation.

Today scientists routinely try to
explain the functions of enzymes in
terms of molecular structure.: The
understanding of enzyme action
and procedures for isolating and
handling these proteins have devel-
oped to the point that enzymes are
used regularly in food processing,
medical applications, analytical in-
struments for testing substances
such as glucose, and in preparing
drugs, amino acids, sweeteners, and
other materials. New techniques for
stabilizing enzymes outside their

cellular environment and allowing

their re-use promise to open up
even more practical applications for
these biological catalysts. .
Certainly, of the varipus areas
upon which biochemistry impinges,
some of the greatest advances have
heen made in the field of nutrition,
particularly in vitamin studies. In
1926 the Polish biochemist Casimir
Funk eoncluded that deficiencies of
certain nonamino acid nitrogen
compounds in -yeast and rice pol-
ishings were responsible for beri-
beri. Funk took the Latin word for
“life” and suggested that these
‘chemicals be called “vitamines.”
One by one, an impressive array

of vitamins eame to be recognwed
including vitamins A, D, E, K, C,
B, Bg, Bg, niacin, blotln folic ac1d
and Bjs. And in many cases, espe-
cially with the water-soluble B vita-
mins, an understanding of their

chemical function also appeared..
Even before its discovery as a vita-

min in 1937, nicotinamide was rec-

_ognized as being important in an

enzymic conversion of glucose. By
1948 the participation of several
other vitamins in enzymic reactions
also was recognized.

Undoubtedly, much of the enthu-
slasm surrounding biochemical in-
vestigations has involved the possi-
bility of applying research results to
improving health. To a great extent,

hiochemistry had its origins in Ted-

ical schools, and it is through the
interplay of medicine and chemistry
that a good deal of biochemical his-
tory can be traced.

Indeed, the past third of a centu-
ry has witnessed a glistening parade
of miracle drugs and an unparal-
Jeled revolution in the treatment of
many major diseases. Some of these
advances arose from the develop-
ment of improved therapeutic
methodology, diagnosis, and tech-
nique, but by far the greatest saving
of life and renewal of healthy living
has been achieved hy the use of
chemicals to prevent, treat, and
cure diseases. Numerous contagious
and infectious diseases and parasit-
ic infestations have lost their histor-
ic hopelessness and epidemiological
horror. Many functional disorders
that could either not be cured at all
or required surgical intervention
now can be treated and often cured
by medication. Surgery itself, a
dirty art a hundred years ago, has
become a reliable and aseptic
science through the use of anesthe-
sia and antibiotics. Hospitals for
mental and behavioral diseases
have become true treatment facili-
ties after emerging only 25 years
ago from a medieval state of restric-
tive centers. Many mental patients

have been stabilized by drugs and .

returned to active life as productive
members of society. Infant mortali-
ty has been reduced spectacularly
all over the world; in fact, this re-
duction has become one of the prin-
cipal factors in the increased aver-
age life span of mankind.

About 30 frequently encountered
inherited errors of metabolism have
been recognized as molecular dis-
eases and several of them have be-
come treatable by enriching or de-
pleting the diet’s chemical that is at
fault. Beyond that, many functional
diseases now are regarded as chemi-
cal aberrations due to decreases or
sometimes rafe increases of enzymi-

“cally catalyzed bioreactions. If co-

factors of the decisive enzymes are
involved, manipulation of these
conditions can heal the biochemical
lesion. Missing enzymes cannot yet
be replaced directly in disease and
aging, .but the restoration of their

biosynthesis offers a possibility for
future therapeutic repairs.

These . trivmphs constitute the
most positive applied results ‘of
chemistry in our lives. Although
many sclences  have contributed to
the discoveries made so far, the real
miracles in the growth of redicine
have oceurred through medicinal
chemistry, biochemistry, and phar-
macology.

One glance at the mushrooming '
volumesof-Chemical-Abstracts-de-—  —

voted to biochemistry and the med-
icinal and genetic sciences offers
convincing proof that the search for
new roles of chemistry in medical
theory and practice has not abated.
Many old problems still go begging.
The action of salicylate was discov-
ered by Stricker and MacLagan in
1878, the year the American Chemi-
cal Society was founded. Together
with the perennially favorite acetyl-
salicylic acid, sodium salicylate is
still used to suppress the clinical
signs and improve the histological
picture of rheumatic fever, although
the salicylates do not cure the dis-
ease and are beset with frequent
side effects. The first plausible ex-
planation of the biochemical mech-
anism of the apti-inflammatory ac-
tion of salicylates had to wait until
4. R. Vane, only five years ago, pos-
tulated that they inhibit the biosyn-
thesis of the inflammatory prosta-
glandins PGE3 and PGE,, (). This
is only one of hundreds of examples
of unsolved or poorly understood
problems that haunt chemists and
biologists and worry physicians who
must make do with available drugs,
although they are obviously far
from the best.

From superstition to drug synthesis
Even today one can find primi-

tive peoples in remote areas of Cen-
tral and South America, in Mexico,

parts of Siberia, and Haltl where.

the healing of the sickis still based
on botanical brews. The recipes
range from salads of sacred mush-
rooms to less savory stews of roots,
leaves, barks, and fruits of diverse
plants and trees that were venerat-
ed for their generation of vital fore-

es. The same experimentation that

liberated organic chemistry from
the vital force concepts of previous
centuries has shed light on the ther-
apeutic folklore of primitive and
medieval herbal legends (2)
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forded pharmacologists their first
- opportunity to study homogeneous
. substances in biological test sys-
.. tems. Structure elucidation by piec-

" ing together bits of evidence from
““degradation studies took one or sev-
eral lifetimes. Ultraviolet, infrared,

- spectroscopy were a century away.
Miztures were separated by count-
less manual fractionations; chroma-.
tography and mass spectrometry.
were daydreams, Melting and boil-
ing points were ultimate criteria of
purity. Yet these primitive and in-
expensive methods led by tortuous
paths, through decades of work, to
some of the triumphs of determina-
tion of complicated structures.
Today, one may mourn the expeii-
diture of talent and time in these
studies. With modern instrumenta-
tion, decades of effort could have
been saved and accuracy improved
by several magnitudes. '
As synthetic organic compounds
became more abundant, active
drugs were discovered among all
structural types, both of natural
and synthetic origin. Hormones and
vitamins joined botanical products
among natural substances. The last
lingering shreds of teleological phil-
osophical views were torn when syn-
thetic analogs of many natural
products were found to be more ac-
tive and often more specific than
their natural prototypes. This dis-
covery was extended even to several
hormones that had been held sacro-
sanct as the most active materials
ong could encounter for a given
physiological purpose. With the dis-
covery that nature was not as per-
~fect or purposeful as had been as-
. sumed, extensive series of molecu-
. Jar_ _modifications _of _ every
interesting “lead” eompound were
undertaken. In complex structures
- with a given spectrum of biological
. activity, the barest structural seg-
. ‘ments that would still possess all or
¢ some of this activity were elabo-
" rated ar={ modified further.

~ Emergence of medicinat science
o '.As'-tens'of"thdusands of new com-
< “pounds were tested and hundreds

arose for unified concepts to explain
- their mode of action and perhaps to
= -take some of the empiricism out of

v drug design. A 50-kg- woman or a

. :T0-kg man can be affected pro-
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‘znd nuclear magnetic resonance

" introduced into medicine, the quest

Edgar Fahs Smith Collaciian phato

Paul Ekriich

foundly by 5 to 7 mg of some drugs,
that is by amounts of only 107 of
their body weight. Such drugs must
react with biochemicals of similar
low concentrations—that is, with
primary biocatalysts that act at
these and greater dilutions. The
most ubiquitous of these biocata-
lysts are the enzymes, and at an
early date many drugs were recog-
nized as enzyme inhibitors by in
vitro confirmation. Since diseases

may be caused by derangements of

multiple complex enzyme systems,
it is not always easy to invoke inhi-
bition of one enzyme as the cause of
a drug’s action in vivo. Moreover,
many drugs have been viewed as
competitors of substrate molecules
at the enzymes’ catalytically active
domains, but drug molecules do not
often resemble known substrates. In
such cases, allosteric modification
of the enzyme, with the drug mole-
cule bonding to a region not con-
cerned with the substrate, has been
unrelated to the active site are sup-
posed to deform the substrate-spe-

cific site and make it unavailable

for reaction with the substrate.
Similar views have heen suggested
for drug receptors, some of which
are believed to be enzymelike ‘pro-

teins, perhaps integral components

of definite cellular locations {3). < - -
Nucleic acids also ‘have been

identified as targets of -primary’

drug bonding, the drug molecule in-

tercalating with their helical por-
tions or affecting nonhelical seg--
ments in such a way that transerip--

tion to protein - and

! - enzyme
assembly is impeded. - -

1 the mind of one gifted individual

 from the interpretation of facts in
" econverging doctrines. That is what

* language of chemistry and micro-

ypothesized: ~ Soch - attachments’

_beginner’s luck ‘and that the first

-~ Great ideas arise almost always in

who can synthesize basic concepts

Paul Ehrlich {1854-1815) did for
medicinal science. Starting as a
practicing immunologist, he trang-
lated the ideas of his field into the

biology. He erected the biochemi.
cal, metaholic, and toxicological ex.
planations of the mechanism of ac-
tion of drugs in such a measure that
they needed only to be modernized
and expanded to incorporate cur-
rent knowledge. In a structurally
relatively limited series of aromatic
arsenicals and dyes, and with a
sometimes naive picture language,
Ehrlich and his assceiate, Alfred
Bertheim, developed the principles 3
of biomedicinal chewistry, briefly ]
expressed in today’s terminology as
follows (4).

A chemical must reach its target
(the receptor) and must not be ab-
sorbed prematurely on serum pro-
teins or at tissue membranes (sites
of loss). It must not be metabolized
and excreled prematurely, but
should disappear from the body ;
after its mission has been fulfilled. a
At the receptor, a drug molecule ;
should fit snugly enough sterically
to withstand competitive and meta- -
bolic removal until its inhibitory 2
task has been accomplished. If a :
chemical administered for thera-
peutic purposeés is not in the right
molecular or ionic state for such ac-
tion, it must be changed to the ac-
tive state by enzymic alteration or
by ionization before reaching its
target. A drug must have a large
therapeutic ratio—that is, its maxl-
mum tolerated or minimum toxic
dose must he an acceptably large
multiple of its minimum effective
dose; in other words, it must be rel-
atively safe.

However, Ehrlich recognized that

" absolute safety was unattainable,
although he expressed the hope
that-some day-a-drug like a “magic

bullet” without  systemic toxicity
would be found. But as soon a8
magic is invoked, one calls on un-
reasonable dreams, and it is not
surprising that no 100% safe drug
ever has been encountered. Ehrlich
also found that one cannot rely on

prototype compound fot a giver bl
ological activity rarely is the opil
3ma1 drug in a series of gtructural

congeners. Of the 1000 to 1100 (;'fﬂl‘—l;

¢

Jpounds synthesized and teste
his research, only about six reache
clinical utility. In more ]‘B(‘,Bltlﬁ
times, only ome out of 500C o
20,000 has become a clinically U




ful agent, and the rate of attrition
of drugs is faster than it used to be,
Few_major._drugs.retaitrtheir full
‘use for more than 15 {o 20 years.
Puring the first decade of this
century, several other significant
medicinal experiments took place
that also were to become prototypes

-for most drug discoveries to this.

“day. They were the degradative ex-
amination of the structure of co-
caine which resulted in the ami-

noalkyl ester-type local anesthetics

such as procaine {5), and the deter-
mination of the essential structural
features of the adrenal medullary
hormone, epinephrine (Adrenalin,
6). The elaboration of the ester-
type local anesthetics opened the
way for the contemporary amide-
type drugs for the same purpose,
and for the similar derivation of
synthetic anticholinergics {anti-
spasmodics, antiulcer drugs, mydri-
atics) from the solanaceous plant
atkaloid, atropine. The epinephrine
studies heralded the introduction of
adrenergic (sympathomimetic)
drugs such as ephedrine (7), am-
phetamine (8), and isoproterenol
(9), to name just a few. With the
identification of acetylcholine (10)
as the neurohormone of parasympa-
thetic (cholinergic) nervous trans-
mission, it became possible to syn-
thesize both cholinergic drugs and
inhibitors of acetylcholine-sterase,
the enzyme that destroys excess
acetylcholine by hydrolysis. Some
of these inhibitors have become
valuable insecticides, and others are
used in the maintenance therapy of
neuromuscular disorders, especially
myasthenia gravis.

Screening for “lead’” compounds

The success of
screening potential drugs depends
not only on simple, rapidiy repro-
ducible methods, but on the signifi-
cance of the method for estimating
the value of the test substance in a
therapeutic situation. That means
the test method must be sophisti-
cated enough to represent the clini-

cal conditions as much as possible. -

In retrospect, many screéning pro-
grams should not have been under-
taken because the test methods did:
not, fulfill the conditions just men-
tioned. Unfortunately, the current
state of biological science fails to
provide background and practice
for such methods; yet, medical ur-
gency spurs crash programs not
having an adequate experimental
foundation; _ .
. The chemical contribution to
scréening projects used to be unin-
spiring. If an ethyl ester of an acid
was found to have a desirable bio-

biologically

logical activity, the methyl, propyl,
isopropyl, butyl, sec-butyl, amyl,
ete. esters were prepared and tested
duly and dully. The venturesome
would try a thicester or -ether, or
exchange one azaheterocycle for an-
other, provided synthetic éxpedien-

-cy permitted such a luxury. A group

leader in the pharmaceutical indus-
try used to supervise rows of techni-
ciang as they performed condensa-
tions of amines with every accessi-
ble acyl ehioride to form amides for
biological screening. When young
organic chemists decided to join
medicinal-chemical ©  laboratories,
their theoretically oriented profes-
sors asked them whether they
would not prefer to dig ditches.

Nevertheless, -screening has uncov- §

ered so many unexpected and often
unexplainable “leads” that one
would be loath to abandon the pro-
cess, despite its wastefulness and

_the inherent lack of reason behind {

it

Serendipitous drug discoveries
have been diethylcarbamazine and
isoniazid. The piperazine deriva-
tive, diethylcarbamazine, was de-
signed purposefully as an analog of
the analgetic meperidine by chem-

ists at the Lederle Laboratories of'

American Cyanamid. Because a rel-
atively large research sample of the
compound had been prepared, the
drug was screened in other tests
which interested Lederle biologists

at that time. Anthelmintic activity

especially was examined since pi-
perazine is active against worm in-
festations. Diethylcarbamagzine
turned out to be an active filaricide,
killing filarial worms at drug con-
centrations well tolerated by the in-
fested human host (11).

The second example, isoniazid,
was studied by chemists and biolo-
gists at Hoffmann-La Roche, E. R.
Squibb, and in Germany around
1950. Isoniazid has been credited
with emptying tuberculosis sanitar-
ia and putting an end to tuberculo-
sis as a classical epidemic disease

- (“consumption”). Isoniazid had not

been intended as a drug but was
only an intermediate in the synthe-
sis of 4-pyridinealdehyde thiosemi-

- carbazone, which had exhibited a

‘measure of antituberculous activity
in experimental infections. When
the delivery of this compound was
delayed, synthetic intermediates
containing 4-pyridinecarbonyl
groups were tested and isoniazid
was found to possess superior activ-
ity (12).

A much more effective plan for
screening is based on keen biologi-

-cal observation. Sometimes a comi-

pound fested for a given activity
elicits side effects unreiated to the

Eli Lilly worker uses white mice io
screen activity of new compounds

test at hand. For example, an anti-
infectious drug might lower the

‘blood pressure or blood sugar of

test animals. By suitable molecular
manipulation, one may be able to
develop drugs for lowering blood
pressure, or that are active in diabe-
tes, without any of the original anti-
infectious activity. This amounts to
the discovery of a “lead” in such
unexpected conditions.

Drug design by molecular modification

From 1920 to 1930, perhaps 6000
compounds were exami .ed as po-
tential antimalarials in- an experi- -
mental avian plasmodial infection.
This effort vielded quinacrine {Ate-
brin), a clinically effective and use-
ful agent. Quinacrine was derived
vaguely from guinine, the ok st an-
timalarial agent known. A few years
later, 10,000 commercial and exper-
imental dyes from collections of the
fiber and chemical industry were
screened as antibacterial chemeo-
therapeutics., It was reasoned that
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' Agricultural research a boon to al_l'.':
Americans, not just farmexs i

Few individuals, even the farmer himself, realize the
many contributions ‘that agricultural research, mostly
‘carried out at agriculiural research stations, has made to-

the daily activities of 2il Americans. Although the farm-
er has benefited tremendously from this agricultural re-
search work, its impact has been much broader than just
the farm. Today’s chicken, for example, is a far cry from
its covnterpart.a hundred years ago. Just in the past 50
years, agricultural research has shown how to produce a
pound of chicken with half the necessary feed required
earlier and to grow the chicken to maturity in only

about half the time. And a vaccine developed in the Vir-
ginia Agricultural Experiment Station to protect poultry
against Newcastle disease is estimated to have a world-
wide value.of about $1 billion.

Agricultural egperiment station scientists discovered
the role of minor elements, such as zine, copper, cobalt,
and molybdenum, in plant and animal nutrition. They
discovered Dicumarol (bishydroxycoumarin) to control
blood clotting in humans and streptomyein to treat tu-
herculosis and other dissases. They defined the signifi-

=7 In two agricuitural experiment stations—the first one
-in the U.S. in Connecticut and in the Wisconsin Experi-
“ment Station—scientists and chemists were:studying

cance of amino acids in our diets—they diséqvere_c_l vita-

animal feeds. These studies, first carried out on cows
and hogs, had moved to rats, which were traditionally
the farmer’s worst enemy. In fact, at the Wisconsin Ex-
periment Station, researcher Elmer V. McCollum had to
battle the station’s administration before hé could con-
{inue his studies. Just two years after McCollumn started
his work in 1907, the Connecticut Agricultural Experi-
ment Station independently started its own studies.

..., Chemist and station director Thomas B, Osborne, son-

«. .- in-law of Samuel Johnson (see page 159), carried out his
" research with Lafayette B, Mendel of Yale, whom he
- had invited to join him,

Oshorne and Mendel started out with a pure protein,

" 'starch, lard, and salt mixzture, but were unsuccessful

until they included whole milk powder and finally just
the mill’s sugar lactose and minerals. Further experi-
ments pinned down the essential role in growth played
by the amino acid lysine. Continuing experiments
shqwed that “a substance [in butter] exerted a marked
influence on growth.” These words reported the discov-
ery of what would later be called vitamin A. Indepen-
dently, McColluin and his associate, Marguerite Davis,
at Wisconsin were making the same discovery. .
Further investigations by Osborne and Mende}
showed that their “substance” was also present in cod

-liver oil, which found wide use'in Europe after World

War I to save the eyesight of thousands of children. In
Wisconsin, meanwhile, Davis and McCollum were deter-
mining a second type of essential nutritive factor, which
turned out to be vitamin B, It was this factor, present as
a contaminant in Osborne and Mendel's earlier protein-
free milk diet, that was responsible for the success of
that diet in their earlier feeding tests. This work of Os-
borne, Mendel, Davis, and McCollum would develop in
just a few years into the vitamin theory of nutrition.

*

dyes with high affinity for fibers

_might stain and thereby affect bae-

terial cells, hopefully without acting
on the cells of the host. Azo dyes

- containing a sulfamyl group para to

the azo linkage appeared to fulfill

. this requirement (14). Actually, the

~compound or thousands o eri-

host organism reduciively cleaves
the azo proup to sulfanilamide,
which in turn became the “lead”

mental and the few clinically useful

- systemic antibacterial sulfa drugs.

In 1932 Hans Erlenmeyer of the

- University of Base! began his classi-
- cal studies to put molecular modifi-

eation on a scientific basis (I5).
Realizing that chemical, physical,
and biological manifestations of a

i+ compound are-different expressions

of the inherent molecular properties
of the material, he introduced Irv-
ing Langmuir’s (1919) concept of
isosterism into medicinal thinking,
This idea referred to the outer shell
elecirons of a compound, and for
organic molecules took on an over-
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tene of steric shape. Two com-

pounds that had virtually identical
physical properties such as melting
and boiling points when mixed with
each other were termed isosteric.
Such compounds often exhibit a
similar biclogical behavior.

Here, then, was a way of predict-
ing the likelihood of biological anal-
ogy on the basis of physical proper-

~—ties. Soorr-the beundaries- for -deug

design imposed by similarities of
outer shell electrons became too
narrow if one wanted to branch out
beyond these classical confines.
Therefore the “same type of biolog-
ical activity” was incorporated into
the definition of isosterism, but thig
introduced many biological vari-

ables as soon as compounds wéré™

compared by gross pharmacological
observations. -~ | : .

The concept of nonclassical bio-
isosteres (15) tried .te adapt pre-
dictability of biological response
based on chemical structure with
varying success. The nonclassical

"“I

bioisosteres did ‘take account of
analogous molecular orbitals and
analogous biochemical responses in
definable reactions, preferably in
vitro. The latest definition by Cor-
win Hansch of Pomona College (16}
regards bioisosteres “as compounds
causing identical “biochemical or
pharmacological responses in a
standard tesv system. The system

-might. be an_enzyme, membrane,

mouse, or man,” :This definition
disregards chemical structure alto-.
gether, and even if compounds act
alike in “mouse or man,” totally dif-

ferent biological responses might be -

involved with a similar _OVE?GII
symptomatology. In vitro or in sirl-
ple isolated cell and organ prepara-

‘tions, compourds with quite-simple——

structures indeed become compara-
ble. In a few cases, compounds wit

irreconcilable differences in outer ..
electron shells act alike in a biolog!; -2

cal test and here their bioio_giC??i
similarity has been hased on igoli-
pophilicity.




As Hansch points out, “We must

preak away from heavy rehance on
- the traditional symbols of organic
chemistry. These have served the
synthetic chemist well, but they are
4 terrible hindranée to progress- in

- relating structure to activity. They
convey a static message with mean-.
ing for architects;, there is no dy- -
namic message for those who are'in-

formula tells an experienced chem-

ist a good deal about reactivity,

even near-guantitatively, although
not quantltatwely enough for a
kineticist. .

If we measure blologxcal activit,
first, and then ask what makes dif-
ferent compounds act alike in a de-
finable biochemical or st best very
simple biological test, we find lipo-
philicity a imajor factor But except
to prove a scientific® point, who
wants to prepare a-drug with exact-
ly the same activity as the one in
hand? The whole purpose of molee-
ular modification is to produce
more potent, more selective, and
fess toxic compounds, or drugs with
a wider spectrum of useful activity.
Hansch focused attention on parti-
tion coefficients of a compound be-

tween l-octanol and water as a

model for distribution between lip-
ids and blood serum.

A much earlier mode! for the
same property had been the distri-
bution between oil and water, stud-
ied by E. Overton and by K. H.
Meyer before 1900 during attempts

to explain anesthetic potency on the -

basis of proper transport of a drug

into the nervous system, where an- . -

esthetic action takes place: By in-
serting Hammet substituent con-
stants into equdtions in regression
analysis, Hansch _could use a dozen
or $0 existing compounds in a given
related structural series to predict
active analogs that had not yet been
prepared or tested.

Spencer M. Free and James W.
Wilson of SmithKline Corp. (17)
derived de nove substituent con-
stants not from tables in textbooks
on physical-organic chemistry, but
directly from the biological activi-
ties of a set of congeners. Combina-

tions of the two methods also have -
been congsidered (18), but in poly- -

- funetional compounds which can
combine with a biomacromolecule
in many different ways; mathemati--
cal prediction of the optimal conge-
ners to be tested may only furnish a.
nonpreferential . selection  of .too
large & number of possible candi-"
date compounds. In such cases, ex-.
perience and - judgment still ‘must
supplement forecasts made by com:"

puterized regression analysis, but at’

Jeast some semblance of predictable

constraint on unlimited numbers of
potentially active congeners can be
attained.

Some prototype compounds are

. chosen from among biosynthetic in-

termediates of proteins, nucleo-
" tides, and cofactors. Gradual alter-

,atlon of their structure yields ana-
logs
7 “terested in rate processes.” This is- —bigcherteat —activity similar to that

-7 not quite true because’ a. structural

“that may stil  have a
of the prototype, ‘but more often
they inhibit enzvmic reactions and
compete with the natural substrate
for an active site of the enzyme
(19).

Another approach is to examine
vompounds for their behavior
toward biochemically essential
metal "ions. Recently, metal- inclu-
sion = complexes have become
known, the best studied being the
potassivm derivatives of the antibi-
otics gramicidin-A, enniatin-B, and
othets. The antxbmtlc activity of va-
linomycin appears to depend on
this ability to enclose and extract
specific metal atoms. Many other
examples have been suggested, the
most interesting being compounds
that help in transporting sodium,
potassium, calcium, and other ions
across neuronal membranes during
the transmission of nervous impuls-
es. In other types of chemistry, the
“crown” ethers also can have such
ion enclosures, and therefore have
been contemplated as candidates
for a variety of biclogical tests
bgsed on this common denomina-
tor, -

Dzug meiaholism
Chemicals may pass through the

body unchanged but more often are
metabolized. Many kinds of reac-

‘tions, have Dbeen cbserved during

drug metabolism, the most frequent
ones being oxidations (including
hydroxylations), reductions, G-, N-,
and S-alkylations, and dehydroge-
nations {20). Most metabolic reac-
tions change a drug to less toxic and

more diffusible, soluble, ionizable

derivatives or conjugates that may
be excretfed more essily, and there-

* by rid the body of the toxic foreign

agent. In a few instances, the drug’s
metabolites are more active or more
toxic than the administered sub-
stance; that is, the original com-
pound hag been activated, Such ac-

‘tivations reveal new insights into
“novel prototype compounds.
example, the early bacteriostatic
.azo dyes of the Prontosil type afe
“cleaved -reductively to
“mide, the active component of the .
~dye molecule The local anestheti¢
_-_hdocame and the antidepressant’
jrsipramine,” which are traditional -

For

sulfanila-",

te"flary amines, éi‘e N:dealkylated

to secondary amines of greater ac-
tivity. The phenylbiguanide anti-
malarial chlorguanide owes its ac-
tivity to a metabolite: with- a cy-
clized triazine structure. Molecular

" modification. of such activated me-

tabolites with unexpected struc-
tures has been a fruitful activity in
developing serles of potent and se-
lectlve analogs A ; _

Age of- medicma! bmchemistry

The task of b1ochem1<;try is to de-
scribe, study, and explain the chem-
ical syntheses and reactions in liv-
ing cells’ or those of chemicals

isolated _from animate tissues. The:

baseline of such. studies iz normal
cellular metabolism and emphasis -
has been placed on thls all 1mpor-
tant phase.

The animal body is a conﬂIomer- T

ate of thousands of inorganic and
organic chemical reactions many of
which proceed simultaneously in a
highly organized and compartmen-
talized manner. Some of these reac-
tions occur freely in circulating
body liquids and therefore affect
each others’ rates, course, and
choice of substrates. Other bio-
chemical reactions take place with-
in cells or subcellular particles, oc-
casionally across polymeric macro-
molecular membranes of such units
or their higher aggregates, the
tissues. Some of the reagents reach
their transition states, and do com-
plex and proceed to end products
without special help.. Others need
considerable activation, and this is
provided by a variety of biochemi-
cals of which the high-energy phos-
phates are the best known. In tuien,
the = high-energy phosphates  are
resynthesized, the biocenergy input
for these syntheses being provided
by the oxidative metabolism of di-
etary nutrients. The monomeric
constituents of such nutrients {mo-
nosaccharides, amino acids, fatty
acids, nucleosides, ete.) are oxidized
in many coupled and  sequential
stages which are mediated by coen-

_zymes and.other electron acceptors, ..

and under conditions that permit .

“gradual dissipation of the energy.

created.. These "hundreds of steps
comprise intermediary metabolism,
the core of blochemlstly e
The coenzymes, i ‘many ca%es
are degradable to smaller units in-
cluding numerous vitamin mole-

cules from which the normal organ- .~

ism can reconstitute the essential
biocatalysts. Some animal species”.
can biosynthesize certain vitamins

. which thereby take on the role of

hormones in these apecies.

T RAHI R 1OTR CREM

The bemlderlng var;ety of ac- .

Preinn




" Erwin Chargaff

tions of vitamins, hormones, coen-

- zymes, and their synthetic conge-

. nhers, ds well as the frequent over-
.....japping of their activities, has found
.. -;-suggestion of a common denomi-
nator through the discovery of sec-
. ondary hormones of the cyclic nu-
cleotide type. These compounds,
. and engymic reactions needed for
" their formation, were described by
Harl W, Sutherland and his asso-
ciates (21) and have given us an in-
dication that the incredible diversi-
ty of biological phenomena might
. be reduced some day to a few fun-
“damental concepts through chemis-
__try. Analytical, organic, and biologi-
" cal chemistry has come close to this
“geal in genetics where the genes
could be equated with deoxvyribonu-
‘eleic acids. Now that levels of
.- thought, emotion, behavior, and
-:-mood are on the verge of being
““hased on concentrations of biogenic
amines in the brain, the most mys-
- {erious characteristics of human life
. and striving may also yield to bio-

. chernical methods and explana-

T tions.

. Diseases result from the break-
- down of normal biochemical path-
> ways;  such  deviations  are
- investigated best in their extreme
pathological manifestations, where
_overlapping with . pre-existing nor-
mal reactions and reagents is mini-

. mized.- Meditinal chemists whe

. must understand the causes of
“pathological changes have taken up
_ at least in. vitro examinations of
“such pathways. By the same token,
pharmacologists had to branch out

. into biochemistry in an effort to re-

fine gross observations of tissue
pathologies. The mixture of these
converging efforts has been labeled
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molecular biolagy, molecular phar

training of the investigators.
Cancer and viruses _
Molecular biclogy took a turn

structure and at least part of the
conformation of nucleic acids (DNA
and RNA). were eclucidated by
Erwin Chargaff, Linus Pauling,
James Watson, Francis Crick, and
Maurice Wilkins in the 1950’s (22).
These discoveries were followed by
the recognition of the chemical de-
. tails of the genetic code {H. G. Kho-
rana) by which nucleic acids tran-
seribe genetic information for the
alignment. of amine acids activated
by phosphorylation in the biosyn-
thesis of .proteins, enzymes, and
other polypeptides. The individual
stages of the coded transmission
.from DNA via RNA’s of various
. lengths (messénger- RNA, short
RNA, transfer RNA, etc.) and the
essential features of various aggre-
gates such as ribosomes and poly-
somes also are understood, although
many details still need to be filled
in. These findings converted genet-
ics, previously a descriptive biologi-
cal doctrine, into a science based on
accurate chemical data.

This work led to much unexpect-
ed fallout of value {o medicine. For
example, both the nucleic acid core
and the protein capsid (coat) of
small viruses became amenable to
detailed study, and the process of
viral reproduction at the expense of
normal host cells could be pictured.

James Walsen

macology, and medicinal biochem-
istry, depending on slight differ-
ences of emphasis and the earlier.

toward organic chemistry when the-

~Moréover, a theoretical basis was

provided for the old speculations

" that some malighancies of verte-
brates are associated with RNA vi-
Tuses—that is, viruses whose whole
‘o predominant nucleic acid core is

“RNA. In all oncogenic (cancer-

forming) RNA tumor® viruses, the
customary flow of information from
DNA to RNA is reversed by the en-
zyme RNA-dependent DNA poly-
merase  (reverse

DNA from RNA by a pathway first
proposed by Howard M. Temin

. (23). A similar enzyme has been ex-

tracted from white blood cells (leu-

kocytes) of some patients with

acute leukemia, and particles con-

taining a reverse transcriptase have

been found in human milk, particu-
larly from patients with breast can-
cer and from inbred populations

with a high incidence of this dis- -

ease.

Howard B, T émin

The role of reverse transcriptase
in the transformation of normal
cells ‘into malignant tumor cells is
by no means clear. However, somée
derivatives of the antibiotics rifam-
picin and streptovaricin inhibit
both the viral and the leukemic cell
enzyme and kill leukemic cells at
pharmacologically acceptable con-
centrations (Figure 1). Other inhibi-
tors of the enzyme potentially use-

ful in cancer chemotherapy als® ™

have been observed (24). "

“Cancer chemotherapy is one "i,
the best examples of the impact of
biochemical thinking on drug de-
sign, medical treatment, and curces

. Its intertwining with virology, £

. - . ITet!
netics, and immunology, and witl

the yet unsolved riddle of carcine

transcriptase), .
which 'catalyzes the synthesis of
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" Streptomyces caespitosus antibiot-

A R; = R}“‘OH :
Flgure 1.

! ercapiopur

hisguanine

genesis, has made cancer chemo-
therapy one of the most active—
and recently best funded—fields of
biomedical research.

The nitrogen mustards, among
them eyclophosphamide, and other
alkylating agents, including the

i¢c mitamycin C with its ethylenim-
ine group, act primarily by way of
nucleophilic” Teactions (Figure 2).
They alkylate DNA at the 7-posi-
tion of the purine base, guanine,
cross-linking opposed guamne mol-
ecules on the two strands of DNA
where a twist in the helix puts them
in the best sterie apposition for this
reaction. ‘ :

cancer drugs such as methotrexate
are structural analogs (antagonists)
of tetrahydrofolic acid. N-Formyl-
tetrahydrofolic acid furnishes a
one-carbon segment for the ring
closure of a purine noclectide;
methotrezate inhibits this enzymic
cyclization, and thereby DNA hio-
synthesis. Hundreds of analogs of
purine and pyrimidine bases have
been tested as antagonists of purine
and pyrimidine biosynthesis, Only a
few have a reasonable chemothera-
peutic index and therefore are ac-
ceptable for cancer chemotherapy.
Among these are 6-mercaptopurine

and its 2-amino derivative (8-thio-

guanine), 5-fluorouracil, 6-azaura-
¢il, and the arabinosides of adenine
and cytosine—Ara-A and Ara-C
(Figure 3} (25). Some of these drugs
also decrease the immune response
and thereby are of value—albeit
temporary—in suppressing rejec-
tion of organ transplants. Some
others are acfive against herpes vi-

¥ ruses--for example, 5-iodouridine

in eye infections and Ara-A in infec-

Other biochemically. based. anti ..

tions of the nervous system by the
virus. ST SO

These “faulty metabolites” com-
pete with natural substrates for ac-
tive sites of enzymes that control
the biosynthesis of purine and py-
rimidine nucleotides. © However,
compounds whose action is antici-
pated less easily sometimes do as
well as medicinal agents. For exam-
ple, two periwinkle alkaloids with a
long medieal folklore to recommend
the plant Vinca rosea Linn. as a
drug for diabetes are used widely in
the treatment of acute childhood
leukemia and other neoplasms (Fig-
ure 4), These alkaloids, vinblastine
and vineristine, interfere with the
synthesis of soluble or transfer
RNA and also may act as acylating
agents in vivo (26), :

Only an arbitrary semantic dis-
tinction separates a chemothera-
peutically active alkaloid from an
antibiotic. A number of Streptomy-
ces antibiotics are useful in cancer
chemotherapy, notably daunomyecin
(27) and adriamycin (28) (Figure 5).
These compounds apparently act
?hr())ugh intercalation with DNA
29). :




p
i hypertensmn is the accumulatmn
of “excessive amounts -of’ ‘biogenic
amifes (phenethylamme tyramine,
dopamme norepinephrine, - seroto-
nin) in the central nervous system,

‘. sometimes combined with peripher-

“.-al vasoconstriction by epinephrine
and perhaps by other biogenic
““amines. Of these, dopamine, norepi-
~nephrine, and epinephrine appear
as the princips! culprits—at least
" they have been most thoroughly in-

L veatlgated {ogether with serotonin

- {b-hydroxytryptamine, = 5-HT),
- which also may be involved. If the
gction of a biochemical is to be pre-
~ vented, two routes are open to the

medicinal chemist: Block its action
" at its receptor site, or cut down itg
biosynthetic supply. For the latter
route, deactivation of a critical en-
zyme in the biosynthesis could be
envisaged. One of these steps is the
decarboxylation of dopa (3,4-dihy-
droxyphenvialanine) to dopamine
under the influence of a rather un-
specific enzyme, aromatic amino
acid decarboxylase (dopa decarbox-
ylase).

It appeared possible that replace-
ment of the group,
CH(NH)COsH, in the subsirates

a sterically hindered group,
—CHLC{CH}(NH»)CO-H, would
produce compounds that would in-
hibit the decarboxylase. This
turned out to be the case; the a-
methy! homolog of dopa, called
methyldopa, indeed inhibits dopa
decarboxylase activity. That means

since dopamine is the biosynthetic
precursor of norepinephrine and
epinephrine, less of these two cate-
cholamines also is formed (Figure
6). Methyldopa, after due testing,
was introduced as an effective anti-
hypertensive agent (30). Later an
additional mode of action emerged
from further studies. Methyldopa is
not only a decarboxylase inhibitor,
_butalsoa (rather poor) subsirate of
this enzyme. Thal "Theans "sotne
methyldopa is decarboxylated to
a-methyldopamine, which, in turn,
is Dbioconverted further to «-
 methylnorepinephrine. This com-
~ pound antagonizes the action of
norepinephrine at its receptor; this
antagonism may be one of the rea-
.sons why the body’s blood pressure
is lowared

' Dop'a for Parkinsonism S
" 'Dopamine has been idéntified as
- an important neurotransmitter. It is

found in velatively high concentra-
tions in the substantia nigra and

the corpus striatum in the brain.
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less dopamine is produced, and’

'When its concentration falls below:
a critical threshold, extrapyramidal’:-
_motor system def;clency symptoms
are-observed in' mammals;’ corre: -
sponding to the syndrome of Park:
insonism in man. Dopamine admin-
istered to such patients .cannot.

cross the bhlood-brain barrier be-

cause it is too polar. Its biosynthetic .

precursor amino acid, L-dopa, is
less polar, enough is taken up and
concenirated in the corpus striatum
to be decarboxylated there to dop-
amine. Thus dopamine concentra-
tions are brought up to par and dra-
matic alleviation of the symptoms
of Parkinsonism follows (37). -
Throughout every phase of DNA
synthesis in the life of each organ-

ism, and in the course of 1nhen-

. The bmsynihesss of caﬁechaiammes and
~a pa!hway for its inhibition

g 'Phem-;lala'r.ﬁne. :

- tance from one ge

the individual,

ation to anoth
er, there are many chances of isolat.
ed - errors i ‘assembling  the
nucleotide bases and probably other

-structural units of the DNA mole.

cules. Some of thesé errors in mo.-

" lecular_structure can be corrected,

but others cannot and lead to muta.
tions. Edch faulty segquence of the
nucleotides of DNA alters the ge-
netic information, and therefore the
type of pxotems and - enzymes

" biosynthesized by the organism.

Every cell is programed by a copy of
the individual’s DNA, and every
cell can mutate. Only germ cells
that produce ovum and sperm can
transmit a rmutation to the off-
spring wittout havlng an effect on

Doparﬁiﬁé .
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Agricultural research station -
patterned after German concept

The first agricultural research station actually predates
_the founding -of -the -American Chemieal-Seeiety - by

something less than a year—it started its work on QOet. 1,
1875. The driving force behind its inception was an agri-
cultural chemist named Samuel W. dJohnson. He was ohe
of a small group of farsighted individuals who felt that
science and chemistry could play a valuable role in agri-
cuiture, and he felt this could best be done through agri-
cultural research stations modeled after those already in
existence in Germany.

Samuel Johnson was the son of a New York farmer

and, after graduation from Lowville Academy, had later
entered Yale Scientific School to study agricultural
chemistry. Like many other scientists and chemists in
those days, he studied for a couple of years in Germany,
and it was while there that he got a first-hand look at
the operations of the German station at Moeckern,
which itself was the first of its kind. Literally translated,
the German name for this institute was “Agricultural
Experiment Station.” ]
From Germany, Johnson returned to New Haven,
Conn., and the position of chief assistant in the Yale
Sicientific School chemistry laboratory. A year later, in
1858, he was appointed to the chair in agriculiural
chemistry. It was during these days that Johnson start-
ed his campaign that would later culminate in the first
agricultural station in the U.S. It was in an address, in
fact, in 1856 before the New York Agricultural Society
that Johnson defined what the American counterpart to
the German experiment station should be and the role it
could play in translating science into the field of agricul-
ture—just one minor part of which could be the evalua-
tion of fertilizers purchased and used by farmers.
Shortly after this, Johnson resumed his practice of
analyzing and evaluating fertilizers, and this led to his
being hired by the Connecticut Agricultural Society to
perform the same function for them and to issue reports

Samuel Johnson in 1901

on his findings for the use of farmers in Connecticut.
The start of the Civil War brought an end to the Agri-
cultural Society, but the end of that conflict found the
start of a State Board of Agriculture in Connecticut and
Samuel Johnson back in the thick of things as its first
chemist. He was to hold that position until 1888,
Johnsen, of course, was siill campaigning for a re-
search station and wound up at one point as the Board
of Agriculture committee chairman for the group which
was evaluating just such a station. Needless to say, the
unanimous decision of the committee was wholeheart-
ediy in favor of such an installation. After meeting all
over the state pushing the idea, a bill proposing it was
entered into the state legislature in 1874, but it was
tabled without action. With greater backing it was taken
up again in 1875 and, with the help of the offer of a labo-
ratory at Wesleyan University and a $1000 starting
grant, the Connecticut legislature approved the forma-
tion of an Agricultural Exzperiment Station July 20,
1875, and appropriated $2800 for its first two vears of
operation. Shortly thereafter, a new bill moved the sta-
tion to New Haven and made it a permanent part of the
Connecticut agricultural scene. Not unexpectedly, Sam-
(Lixel W. Johnson was appointed to the position of station
irector. :

Mutations occurring in body cells

have no effect on later generations.

but are suspected of causing cancer-
like diseases and possibly playing a
role in the aging of the organism.
Inheritable {(germ : cell) mutations
may affect physical or emotional
characteristics, appearance, or in-
tellectual capacity, and cause defor-
mities or handicaps. The mutation
may be dominant (immediately ex-
pressed in the next generation) or
recessive, that is, it may appear in

posterity when an:egg and sperm .

carrying the same defect are united.

Factors that cause increased
mutations are radiation and carci-
nogenic and mutagenic chemicals.
Among such chemicals are some

compounds in -our environment,

and certain food additives ~and

drugs. Some of thein may induce in-’
heritable mutations, whereas others

(teratogens like thalidomide) may

concentration ~of *the = enzyme<~

cause direct bodily deformations of
a growing fetus, but are not trans-
mitted to further generations. For
drugs and food additives, tests in
animal model systems for carcino-
genicity and teratogenicity ard

" mandatory before approval by the

Food & Drug Administration for
their use in foods and in medicine.
The medical significance of germ
cell mutations is the surfacing of
hereditary diseases caused by defi-
ciencies of pivotal enzymes. Many
of the known inherited diseases in-
volve the absence of a crucial en-
zyme. Genetic enzyme deficiencies
are transmitted from parents to.
children, usually as autosomal re-

_cessive traits, both parents being

carriers of the gene for the disease.

The carriers themselves are not af-

fected by the deficieney since they-
have about one half of the normal

enough to keep them well and una-
ware. of their condition. The af-
fected child, however, usually has so
little of the enzyme that he or she

succumbs to the disease.

In some cases, dietary nutrients
and foods that coniain substrates
requiring the missing enzyme for
chemical transformation can be
avoided by the patient. For exam-
ple, infants suffering from phenyi-
ketonuria (PKU), an inability to ox-
idize the aromatic ring of the essen-
tial amino acid phenylalanine, can
he placed on a diet low in'phenylal-
anine and thus develop normally.:

Milk with its content .of milk sugae-.."

(lactose} can be eliminated from the
diet of children suffering from a de-
ficiency of galactosidase as in galac-

‘tosemia. Such deficiencies can be -

~diagnosed by chemical tests of the -~
“‘newborn, but in most genetic chro-
“mosomal aberrations the physician




T Hgtinonal therapy

is helpless. T'o be sure, once a genet-

ic enzyme deficiency has been diag- -

" nosed in a family, carriers of the de-
fective gene can be detected by bio-
chemical  assays and
measures. '

One of the most thoroughly in-
vestigated molecular diseases is
gickle cell anemia, which results
from a deformation (sickling) of red
blood cells with a concomitant defi-
ciency of oxygen transport by the
abnormal hemoglobin in such cells.
This inherited disease is caused by
one variant amino acid group in glo-
bin. The abnormal hemoglobin S
can ke separated by electrophoresis.
Sickle cells are of genetic advantage
in regions in which Plasmodium
falciparum, the parasite of malig-
nant malaria, is prevalent. Individ-
uals with a sickle cell trait which
also involves zinc deficiency have an
enhanced resistance tc this blood
cell - infection. Sickle cell disease
now can be treated with cyanate

_ion, although, as a side effect, this
‘therapy may lead to nerve conduc-
‘tion abnormalities.

"--The problems of replacement

-~ also plague the use of many poly-
*peptide hormones. Securing ade-
quate amounts of hormones at af-

.- fordable prices from animal sources
" with 4 minimum of allergenicity has
- been achieved only in a few cases.
" Synthetic attempts to simplify and
~ modify the structure of hormonal
peptides indicate that more specific
. analogs can undoubtedly be made,
- but alack of interest in the pharma-
ceutical industry has not let these

- searches come to clinical fruition,
perhaps because massive uses for
such hormones have not developed.
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The synthesis of insulin (51 amino
acids), caleitonin (32 amino acids),
and human growth hormone (Choh
Hao Li, 1971; 190 amino acids) has
demonstrated that there is no real
barrier left to the small-scale and
presumably the large-scale synthe-
sis of such peptides if the need
should arise. The fascinating bio-
logical properties of the hypothala-
mic neurohormones which release
thyrotropin, corticotropin, growth
hormone, prolactin, luteinizing hor-
mone, ete. make it seem most likely
that these and other polypeptide
hormones will find a place in thera-
py soon, - '

The case is guite different for the
modified steroid hormones which
have revolutionized the control of
female fertility by methods of con-
traception, Last year, more than 50
million women worldwide, and 11
million in the U.S., relied on the
“pill” or, less frequently, on injecta-
ble contraceptive agents to prevent
unwanted pregnancy.

The pill is usually a combination
of a progestational agent and an es-
trogen, in varying ratios, and blocks

ovalation ‘in "the normally cyclng

woman, thereby preventing concep-
tion without suppressing withdraw-
al bleeding (32). This medication
was conceived by the endocrinolo-
gist-biologist Gregory Pincus, and
the gynecologist John Rock, and
their coworkers in Massachusetts.

Their combined medication became

possible through the development

of the orally active estrogen, 17a-

ethynylestradiol (Hans H. Inhoffen,

1938) and its 3-methyl ether (mes--
tranol), followed by the orally active:

progestational hormones, 17a-ethy-
nyl-19-nortestosterone

drone) and its A0 -jsomer (nor-
ethynodrel) synthesized 25 years :

I

(norethin-._

ago by Carl Djéréssl at Syntex and

~Frank B. Colion at G. D. Searle

(Figure 7). Combinations of nor-

“ethynodrel and mestranol and of
_norethindrone and mestranol are

examples of widely used oral con-
traceptives. T
- Many modifications of these
agents have been proposed and
tested. Especially the progestation-

“al components have been varied

with the intention of  eliminating
the estrogen altogether. This has
been realized in injectable prepara-

“tions that block ovulation up to six

months, (Amenorrhea is; however, a
common side effect.) Another appli-
cation of progestational agents
alone is the minipill, an orally ac-
tive means of altering the cervical
mucus and making it impassable to
Sperm.

The contribution of chemistry to
this important field of medication
has been to provide a long series of
steroids that exhibit minimal or vir:
tually no side effects on administra-
tion over several decades. Since the
oral contraceptives do not fulfill a
therapeutic purpose in disease but
are taken voluntarily by normal,
healthy women, the restrictions on
their benefit-to-risk ratio imposed
by regulatory agencies have been
particularly severe.

Dilemma of pharmacc;EOgical selectivily

When drugs are administered,
nobody wants to add insult to inju-
ry and expose a suffering patient to
additional discomfort, pain, poison-

-ing, or even danger to life. Yet it is

inherent in the concept of pharma-
cotherapy that the drug interrupts.
some damaging, unwanted, pain- -
producing, or disease-forming pro-
cess, thereby bringing velief. It 1s
unlikely, based on-accumulated. ex-
perience, that a drug will be found
that will do this without ever spill-
ing over into other vital or unrelat-
ed bodily reactions. The hope for
absolute pharmacologic specificity
appears to be-an unattainable myth.

In every phase of our lives we
have to make value judgments be-
tween competing courses of action.
These lead to choices between op-
tions. Such often vexing and crucial
questions force us into compromises

- and send us for help to consultants.
_counselors, _and _confidants, With ~ . ¢
drugs, the counselor. is the physi-

cian. He must weigh the odds, de-
cide on the risks, estimate the bene-
fits, and then take a chance on e¥-
posing the patient to foreign an
not always selective chemicals.

though the ultimate decision about

“what drug, what idosage, and what

regimen to use rests with the physt-




c:an? he and the patient ‘¢an learn

of Zpproval on-the use of the drug.
7 Lafe-ss¥ing drugs for acute and
“lethal infections, for leukemias and
" other mallgnanmes and for cata-

- strophic diseases of vital organs will
- be allotied lower margins of safety
~and a measure of nonselectivity if
no better agent is available. This
" concession ‘disappears almost com-
pletély for therapeutic agents of
general - value-—those that amelio-
rate a nonlethal disorder or provide
 relief from tolerable pain: The vast
majority of prescription and over-
the-counter drugs fall into this cate-
gory. Demands for absolute safety
are raised for medicines that are
taken voluntarily as prophylactics,
such as vaccines and contraceptives.
. The hurdies to be overcome by a
new contraceptive agent consist of
clinical tests for efficacy, side ef-
fects, and absence of chronic toxici-
ty extending over a decade or more
and costing an estimated $18 mil-
lion, calculated before the 1973 in-
flation (33, 34).

Projections info the future

Forecasting scientific progress
without proper experimental data is
not rewarding. But in a profession
where intuition, imagination, and
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3beatmﬂ the odds are conditions for
‘success, it is riot uhusial L6 encoufic

m preclinical and extensive clini-
ter discussions of therapeutic prob:

“trials before the drug has been
nade available. Most importantly,
the Food & Drug “Administration “gible at the moment. The impetus
has evaluated the drug’s advantages
and: disadvantages - before’ it al. _
“ways hesitatingly-—puts ‘its stamp *symptomatology of a given disease

‘suggests a biochemical catise; What ™

Barger, G——Dalerl-kkkj}—thSfol B4

), Fox, H. H,, J. Org Ghem 17, b42, 547,

lems whose solution” appears intan- -

for such occasions uqually ig prowd- -
ed by & clinical inquiry, whei the

do we know about applicable bio-
chemical metabolites and reac-
tions? Is there an indication that
some metaholites have gone astray
and that & resupply might do some
good? Or should one block the sup-
ply of some biochemicals; perhaps
their metabolism could be at fault?
If indeed there is a hiochemical de-"
rangement, should it be- corrected
by medication or by other means? .

There is a temptation to program
computer memory with such multi-
ple questions and exiract some
composite answer. But that activity
cannot yet replace human intuition
in drug design (16).

Some important practical con-
straints loom in the background of
such discussions. Like it or not,
somebody has to pay for research
projects. In the pharmaceutical in-
dustry, market analysts will have a
voice in the choice of such pro-
gramg. That means that the number
of patients with a given disease will
be a persuasive argument to risk re-
search capital. One suggestion that
incorporates very large patient pop-
ulations concerns the field of tropi-
cal diseases. The figures in these
areas run in the hundreds of mil-
lions of patients for malaria, schis-

References

American Chemical Society, Washing-
ton, D.C., 1964,

14, Dormagk, G., Deit. Med. Wogchenschr.,
61, 250 (1835} Mietzsch, F., Klarer, J.,
German Patent 607,537 (1935).

15, For a review, see Burger, A,, Bioisoster-
ism in Molecuar Modification, in “"Medi-
cinal Chamistry,” 3rd ed., Ed. Burger, A.,
ph. 72-80, Wiley-Interscience, New
York, 1970. :

16. Hansch, C., Bicisosterism, Intra-Science

Chem. R(-‘[}i‘ 8, No. 3, 17(1973) J Med

-Cherm:, 19, }(19?6) -

17. Free, 5. M., Jr., Wilson,
Cham., 7, 395 (1964)

18. Hansch C., Siipo, C., Steller, E. C J
Pharm. Sci., 64, 11 86(1975) .

19. Baker, B, R., in “Medicinal Chernistry,”
3rd ed., Ed. Burger, A., Chapter 12,
Wiley-Interscience, New York, 1970,

20. For a review, see McMahon, R, E., )
“Medicinai Chemistry,” 3rd ed., Ed. Burg-

- W, J Med.

tosomiasis,  filariasis,

though we have “leads” 1o com-
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eals with the toxic effects of ChemlCﬂ]S on‘
ihdividual organisms.

‘}‘ ehvironmental management,_mcludmg.

‘ ‘e tablishing fundamental facts, such facts

peculatxon frequentiy passmg for
nowledge.” " &
" However, the’ report notes, a compre-

hensive global environmental monitoring :
v system end rsed by, th UN Conference‘*

Another topic treated by the report s~

ilt also serve to offset the mtermmable :

on the Human Environment in 1972, is
still not being set up. The delay may be
caused by deficient undexrstanding of how
to go about. monitoring in - practice,-
SCOPE says, and it suggests ways of
. remedying such deficiencies::
..~ One of the panel’s key points is that
+ when scientists gain knowledge about the:
- environment and its possible threats, they=
- must be willing and able to communicate
% their knowledge in an understandablef
fashion to scientists in other disciplines; .,
_policy makers, and the public, including-=
use of the mass media. “They must not.”
" ponder this-knowledge in the.detached
-and rarified atmosphere of the intellectual

- of science is not just addressed to scien-
- tists.” Indeed, SCOPE has an ongoing °

'enwronmental threats. “No other attitude
- i5-sensible;” says Holdgate, “unless we .

‘many success stories of wise management

“certainly not all continue.to grow at [an]
" exponential rate.”..

-"A' "call to actio rglng scientists and
from- awesome threats’ fo its future==
- was sounded at the final sessuon of th

: of the International Gouncil of Scientifi
- Unions. Prepared ata meetmg in Bella:
+ gio, ltaly, by a panel of 17-profiinent an
= “concerned'l scientists’ from: eigh

*guarded optimism’! on the possibilities .,

. world problems as food supply; envi-©
ronmental control, materials and energy

director of the National Bureau of S
dards. .

TTThe report accordnng to the panel
| not a view of impending doom, but nel-

" ther is it a view that justifies: compla-
. cency or procrastmatton Hather, itisa’
:1» sobering view of a great chal!enge to-

. ‘gether with an assertion that the worid ..
" canreach the goal of a better life for all *
* humankind, 'if it can chart a prudent
“course through troubled times.” Suc--
- cess, the panel'adds, will depend not on -
"a single dramatic effort or institutional

"invention; but rather-on’-““a long se--
~"quence of small, correct'decisions,"'
-+ with science and technology as "'nec-
" essary agents” in making these deci-

- sions and in carrying themn out.

Much of the scientific knowledge and
technological toals for improving fiving |
conditions worldwide are already avail-~

. able, the report notes,. but their appli- ;

¢ation is often frustrated by political, -

- economic, and social constraints. Sci-
entific and technicat skills must be much’
better distributed globally to deal with
world problems, for exampie. And many
uses of science and technology con-
fribute short-term benefits, but do so at
the expense of future resilience—
“leaving an ominous legacy for future
generations."

Nevertheless, the panel s - recom-

: engineers.to help move the world away =
4'however much such changes might be

‘urge revamping of the traditionai roles
" knowledge.- "

. countries, - the_appeal Afocuses ™ with:

.- of solving over the next 25 years such” -
.. major science- and technology-related -

" supply, and arms controt and nuclear .
proliferation. The panel was chaired by .
: ?L'—EE,VME\MD—“EM@"U'
‘and_chief scienti M an mer ;- says;:! failure of the world’s technical
community to cammit itself’” and to in-*" |
sust on “development of needed policies

- and’ cooperative activities could ™"
make the pessimistic view of doom—

!
in - world institutions ©and- “attitudes;
welcome.” But the report does strongly

of scientists and scientific institutions
to do far more than just contribute new

ﬂ%ﬁ?ﬁ%ﬂﬂwﬂuf“aﬁ
affairs Wit "depend strongly on the in-
volvernent of scienti
with the social and political institutions
that determine the use of technology,’

stresses Branscomb (himself a leading

science adviser to Presidential candidate | -
Jimmy Carter). And the panel empha-:

sizes ''the responsibility of the engineer
to be:-alért to' consequences of his
technological contributions.”” Indeed, if

sayers a self-fulfilling prophecy.”

* The panel thus urges creation of new"f =

* problem-oriented institutions for scien-
tific and policy research to provide facts
and analysis enabling “‘anticipatory de- -
cisions” and contingency planning be-
fore hazards become critical. Such in-~* |
stitutions,” together - with' scientific so-<*
cieties, international scientific unions, -
and academic institutions, will have to
learn to deal tredibly and as rigorously %' |
as possible with incomplete information .
and problems “so riddled with uncer=>"' [~
tainties that hypothetical situations must ;-
be modeled as the ba3|s for publlc de—

"

CISIDHS

+~ And it Is urgent that scientists learn 1o |
communicate their conclusions relevant -

" to policy’ making to the general public,’

" because “the public's sense of priorities’, "
" and values limits the decision options of
its leaders,"” the panel points out. “The |~

public must understand the alternatives

safety, Branscomb stresses.
past,

role.”

: port s recommendations? Highest priority:
. for further research “should clearly. be:
- given 1o those probléms whose solution is
- being i 1mpecled by lack ! ofv scientific
" knowledge” rather than by deficxent social -

' mu1t1d1scxp11nary‘. appi‘oacln my

", discussed, and may undertake coopera i
- research efforts in'additional ones:

. ’ (13 B
nd engineers |;|  “But you have to pressure governments‘ 2

‘I! is the point: Action, dction, and action.”
. RwhardJ Seltzer-C&EN Wczshmgton

résumés’ for key personnel;’and 4" de:

_search for more than one year but that

* "‘Commanding General, U.S. Army Medi-
before it is asked to forego a'near-term: *'{~
henefit” for the sake of later gain or.”
“In the
the scientific community has™
sometlmes taken an elitist view of Jts‘ .

“Attn: - SGRD-SSL; Washington, " D.C
© 20314. Inquiries on. ‘technical matters can
- be gent to: Division of Medicinal Chem
" istry; Walter Reed Army Institute of Re-
| search, Walter Reed Army Medical Cen-'.
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’ ter, Washmgton D. C 20012. Ao

research project bringing together scien-
tists and policy makers to examine the -
difficulties of actual use of scientific evi-

dence in euwronmental declsrons =

‘cautious: opt1m1sm, “despite: thé many

doubt our own powers and understanding
50 much that we are left with:no-other
recourse but despair.” There are already’

of natural resources, he points out:’And
the .impacts” of human - activities “will

. What about implementation of thi

a.rrda

- “T'm’ optimistic,?: ,conclude 3

vou have to create social opinion™ in order-
Lo get a comprehensive network of global.
monitoring stations; exploratory research;
moedeling, environmental legislation, and -
other efforts.“What is the point?- Actlon

program, 1t notes; ','Wlll not be support
Proposals: shduld include a title page
organizational and administrative irfor-
mation; a budget sheet; a technical pre.
sentatlon, including methods of approach

scription of facilities. The Army says tha
proposals’ may. be wrltten to ‘cover Te-

contracts are funded on’ a'yearly basis.
Also, all proposals aré sub]ected to peer
revrew by a study group.

“ Proposals should include an. or1g1na
and two ‘copies and should be sent to:

cal Research & Development Command,
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ug our research and deve!opmen '—ieffort

The scnentmc commum*y &mong’ other groups,: has been a largely unresisting
witness tg the decline inresearch and development in the United States over

the pastdecade. There have been sporadic protests, of course; but most of - '

‘thiese wereweakly structured-and short-lived. This long-term:decling in ‘R&D,.
however, represents a potentially serious probiem:that needs more than just
casijal attention by both the scientific.community and industry-at large. '
The' U-S research.and: devaiopment effort.is.a primary. factor in this nation's
abmty hi compere successfully in the world market place!It-is our advances _
_in-électronics, materials, ‘agriclilture. chemicals. and pharmaceuticals and:
. medicine; just to name a few, that have-aliowed the U.S. to.achisve a position
-of economic and: technologrcal 1eadersh|p in the world today—but we are
- throwing that lead away. While other countriés are increasing their lnvestment
in résearch:and development; we are letting:ours: decrease-=and. our-ability - .
=0 create economic ‘growth-and jobs-isdecreasing: ‘along with it. . '

With the increasing cost and levels of foreigh ¢il imports, our. need' to. eXport_{;.- .

' goods and services to maintain a balance of trade has increased drastically. -

And the exportable productscome’ prlmanly frsmthe high-technology-arena '
- served by research and development. It s this same hlgh-technoiogy arena, -
by the way, that offers the best opportunity of generatlng new jobs and reducing”

.the unemployment thiat is présently such a major problem in the United States.
‘“The federal government can generate a lot of jobs, but these have a dlsturbmo.
tendency to be nonproductive most of the time.

There is considerable: fiope that the incorriing Carter Admxmstratlon wui heip -

reverse some, of the decling in federal.impact on.B&D, butin the meantime,

~ we have evidence of another government move that goes:in the opposite di-

rection. The Internat Revenue Service has issued a new regulation, to imple- -
- ment the new tax reform(?aws, that could partlcularly affect the'l).3. chem;ca! '
- .industry and chemical employment. L
These proposed changes in séction 851 of the Internal Reveniie Code are
directed primarily at.multinational corporations with-substantial-forsign sales.
“Under this regulation, a portion: of domestic R&D related to foreign sales will
no.jonger be a tax-deductible expense. This loss of a tax deduction for-a part
of research and, deveiopment expenditures means that the overall cost of doing
research will increase. And that means less R&D will be performed and a loss -
in present and potential employmentiin that same-R&D secter—and in thein-
- dustries that rely on that sector for new products. A couple of companies have
- indicated that this new regulataon will acd about 30% to the cost of research

' and deveiopment. : o
. We. -can expect, natural!y hat the tax lawyers will flgure out some loophotes -

|n the new reguiatlon to reduce or eliminate its fullimpact.or some companies,
but that's'not a very good -solution 1o the overall problem. We need a regulatory
tax structure that will-foster technological innovation and R&D, nct one that
forces us tolook for l00pholes Jjust to-maintain it. it has begnpointed out by

some ‘econcmiists and manpower specialists, that we will haveto create some . '

15-million to ‘20 million-new jobs over the next-decade to solve-our unems
ployment problem and actiieve satlsfactory economic growth.

Technologital innovation provides the products for domastic and mternatlonal .

growth and itis that growth which will providg new jobs and economic stability
in the future. If we reduce our technological competence by instituting coun- -
terproductlve tax regulations, the future costs are going to be a darn sight’ b|gg(,r '
“than the current tax revenues. And guess who wﬂl pay the dlfferencel

Aibert F F’Iant"

CHEN editorials reprasent only the views of thie author ang aim at inifiating inféligent discussién.
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; - be.intefligently discussed in terms of probabulmes, lawyers continue to use burdens of proof-—a -~

Edito;’s‘Pag; |

The handicap of the legalistic approach C’//K//f/
Philip J. Mause, Washington, D.C., counsel for the Environmenta_l Defense Fund, g@ #/ f

had this to say at last month’s meet_fng of the American Association for the Ad-

vancement of Science in Denver. It is excerpted verbatim from a paper in which

he generally supported a proposal for an mdependent energy mformat:on authority
within the federal government )

| think our soc:ety is umque in its domination by lawyers, and | think this domination has some. - ~
relevance to the way we view the future. De Tocqueville noticed this domination more than . AMT L
a hundred years ago, For better or for worse, lawyers and people-frained in the law permeate :
{unkind observers might say “infest"”) our political system and policy-making at every level
-of the government.

Indeed, we have a tendency in America to resolve any rmportant issue that confronts our
society by having a trial or quasi-trial. It is remarkable that the “‘science court' proposals
seem to follow this pattern faithfully. It is only when-oneopens one’s mind and questions the’
propriety of resolving disputes about the level and design of electric rates, the ss’ung of nuclear
reactors, the definition of peanut butter, and effluent standards for chemicals intrials and
trial-like proceedmgs that’ the pecullar blas of our system toward litigation becomes s

| sometimes wonder how | would explain to an econorist from the planet Mars why itis
necessary to have a triat to determine whether electric rates should be based on marginal
or average costs. Unfortunately, it would not be honest to dodge the question with humorous
references to our Anglo-Saxon heritage——| have had more difficulty explaining our fixation
with trials to English economnsts than | have in my. worst mghtmares about conversations
with Martians.
- Because facts——however developed——wm be filtered through a system of decnsnon-makmg
which resembles our legal system, it is important to understand the special limitations on
that system’s ability for dealing with facts. The legal system has developed a peculiar and
often useful methodology for dealing with questions of fact. It has evolved complex rules for.
making factual determinations about past events, but has never been partlcularly adept at
- dealing with the future.
- Qur society’s approach to wolent crime |!Iustrates this dlchotomy Whlle our Iegal system 7
. has evolved a complex set of procedures for determining the guilt or innocence of a suspect .~
* (a past fact), our process for determining which of a number of possible remedies are ap-
_propriate (probat:on parole confmement in a vanety of mstltutlons executlon etc ) is.
‘taughabile. :
. Once having determmed what has happened inthe past we fmd ourselves mcapable of -
.dealmg with its future significance. It is not hard fo find analogies to this asymmeirical precision -
" in dealing with the past and total failure to deal \mth the future |n the areas of antltrust Iaw
securities law, and family faw. .
.. .The fact is that lawyers look at facts very dlfferently from scuentlsts-—and our pohcy forv
mation process tends to favor the approach adopted by lawyers. Although the future can only

. concept which may not be very useful in dealing with an uncertain future. Thus, on top of all R
- 7 the inherent difficulties of dealing with the future-—we have the appllCathn Of analytncal L
pnnmp|es wh:ch make sense only in Iookmg at the past : . S s

“ CREN editorials represent only the views of the author and aim al Initiating inteliigent discussion.
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-.——awailable from Special-

" Chemical & Engineering News
1155—16th St., N.W., Washington, D.C. 20036

Acting Editor: Michael Heylm
Assistant Managing Editors: William F. Faliwell,
David M. Kiefer, James RH. Krieger, Donald J.
- Soisson
Staff Editor: Ernest L, Carpenter
Scnior Editor: Earl V. Anderson (New York}
Senior Associate Editors: W:lbert.C Lepkowski,
Howard J. Sanders
Assistant Editors: Jeffrey L. Fox David J. Hanson
Rebecea L. Rawls, Richard J. Seltzer, M. Mmcheli
Waldrop
Editorial Assistant: Theresal.. ‘Rome .
Editing Services: Joyce A. Richards (Head)
News Bureaus: New York: William F. Fallwell
(Head), William J. Storck, Assistant Editor. Chi-
cage: Ward Worthy (Head), Joseph Haggin (Staff
Writer). Houston: Bruce F. Greeﬂ ( easj Wash-
ington: Janice R. Long (Head), P Chrl'ampher
Murray (Assistant Editor) -
. Foreign Burean: Lundun DermotA 0O'Sullivan
(Head)
Editorial Rcference Barbara A Gallagher
(Head)
Graphics and Productlon Bacil Guiley (Head).
Leroy Corcoran (Manager). John V. Sinnett (Art
Director). Norman W. Favin {Designer). Staff
Artists: Linda Mattingly, Diane J. Reich
Editorjal Services: Arthur Poulos, Editorial Pro-
motion; Marion Gurfein, C:rculat.lon Develop-
ment

ADVISORY BOARD: Alfred E. Brown, Mary
Carter, Theodore L. Cairns, Marcia Coleman, Ar-
thur W. Galston, Derek P. Gregory, James D. Idol

Jr., Gerald D. Laubach Richard D. Mullineaux,

Paul F. Oreflice, Rustum Roy, Edward R. Thorn—
ton, Herbert L. Toor, M. Kent Wilson
ished by
AMER]CAN CHEM!CAL SOCIETY
‘202};872-4600
Albert F. Plant, Publisher
EDITORIAL BOARD: Robert W. Parry (Chair-

man), Herman 8. Bloch, Bryce Crawford Jr., Mary
L. Geod, Gordon L. Nelson, Gardner W. Stacy;

oo — e ——-—President-Eleet Anna J. Harrison; Representative

Council Publications Committee: Ernest L Eliel;
Past-President, Glenn T, Seaborg
© Copyright 1977, American Chemlcal Society

Subscription Service: Send all new and renewal’
subscriptions with payment to: Office of the Con-
troller, ACS, 11556—16th St., N.W., Washington,
D.C. 20036. All correspondence and telephone calls
regarding changes of address, claims for missin

issues, subscription service, status of records an

accounts should be directed to: Manager, Mem-
bership & Subscription Services, ACS, P.O. Box
gggg, Columbus, Ohic 43210; telephone 614-421-

On changes of address, include both old and new
addresses with ZIP code numbers, accompanied by
mailing label from a recent issue. Allow four weeks
for change to become effective.

issing numbers-will-not-be allowed if
loss was due to failure of notice of change of address
to be received in the time specified;if claim is dated
{a) North America: more than 90 days beyond issue
date, {(b) all other foreign: more than one year be-
yond issue dale or if the reason gwen 1s ‘missing
from files.”

Subscription Rates 1977: nonmembers U.S. 1'yr.
$17.50, 3 yr. $37.50; Pan American Union $25.50,
$61.50; Canada and other nations $27, $66. Air
freight rates available on request. Single copies:
Current $1.00. Rates for back issues and volumes are
ept., ACS,
1155—16th 8t., N.W., Washington, DD.C. 20036, An
annual index is available for $25. Standing orders
are accepted. Back and current issues are available
on microfilin. For further information, contact
Special Issues Sales.
Published by ACS from 20th & Northampton Sts.,
Easton, Pa., weekly except for the last week in De-
cember. Second class postage paid at Washington,
D.C., and at additional mal%mg offices.
ACS assumes no responsibility for the statements
and opinions advanced by the contributors to its
publications. Views expressed in the editorials are
those of the authors and do not necessarily repre-
sent the official position of ACS.

Advertising Management
CENTCOM, LTD.
(For list qf offices see¢ page 67)

4 GC&EN April 11, 1977

proach is inefficient, expensive, and nonpro-

I all the information available, pubiic participation,

Lett_ers

and competent government officials and legis-
lators to set policies, but we cannot afford to
sihject every decision to a legal review. In
summary, a legalistic solution (a court trial} Is
undesirable and costly to society and is only
justified when a highly undesirable situation
cannot be corrected by simpler prooedures

Knoxvme, Tenn, Paul A Haas

The Iegallst:c approach '

SIR | for one do not agree that 1he “Iegallstlc '
approach” is a "handicap” as Mr. Mause says
in the Editor's Page of the March 7 issue. Our
“adversary” system of settling disputes and
making policy allows decision making 1o be
made with as much information bamg brought
forth as any method yet devised. ~ -

Mausé uses as his main argument that this BIR: The handicap of the Iegalistic approach in
system works for determination of past events  the March 7 issue of C&EN was ayery appro-
but is not “particutarly adept™ at dealing with the  priate eomment for the Editor's Page. It is time
future. | ask: What approach is better? t think  that we face the fact that our laws are made by
simply that with any policy-making approach it  lawyers for lawyers with the consent of lawyers.
wolld be far more difficult to deal with the future It has gone so far that i a medical doctor pro--
than te determine the past. nounces a man dead, a judge can  reverse his

Mausé says, "“The fact is that fawyers lock at  decision.
facts very differently from scientists.” | disagree. With our lives more and more regulated by
I think good lawyers and good scientists will look  laws, we need to examine the legal system to
at facts in pretty much the same way. The dif-  see if a new and better system needs to be de-
ferences among them are more in their ration-  vised. The present system -is uncapable of
ality and blas than in their scientific or legal  dealing with the future.

training. Vlmmmgton. Del. Andre;s Baidlns
| think the real problem here is the notion
among many “advocates” and “liberals” that  Qpportunity knockmg‘?

“An ounce of prevention is worth a pound of
cure." Or "It is better to do something about our

] SIR: There are 114 departments of chemical.
problems now than to react to them later.”

engineering in the U.S., and today virtually every

Anyone familiar with feedback and feedforward - one of them s seeking at least one new faculty -————~

control knows the fallacy here. You must know
far more about the black box to use feedforward
control (prevention) than to use feedback contro!
{curé). | think that In most cases it is far better
to let a potential social problern develop a bit so

member. Most of these opportunities are for
junior-level faculty, but such people just dre not
being produced from our graduate schools in
nearly sufficient numbers to meet this need.
Young Ph.D.-level professionals with a few

that it can be defined {using an adversary ap-- years.of.experience in-industry would-be-ideal——-——

proach) and then make policy, than to try 1o an-
ticipate and define the problem before it devel-
ops and institute policies before the problem
even appears. Most social problems take a rél-
atively “long’* time to develop.
Lubbock, Tex.

candidates for these opportunities that now exist
in such unprecedented numbers. Unfortunately,
the mode of operation in industry Is such that
excellent individuals may have already built
_outstanding reputations for themselves and may -
already be undergoing grooming for greater
things within their -companies, and yet, these -

Paul R. Harris

SIR: Mr. Mause gives an excellent description
of one limitation of the legalistic approach to
problems. A related limitation is that a large
number of similar trials (suits) resulting from a
common problem do not provide the best (or
even a good) answer to the problem. This limi-
tation is easily apparent for the legalistic ap-  women in industry so that they might be_ made
proach of awarding financial payment for sul- aware of academic opportumttes asthey -
féring or permanent injury. The costs of the trials  arise.
and awards are diffused to everyone as higher Have you ever wondered why professors re-
prices on higher-insurance payments-withoutany -
direct effect on eliminating the problem. Large
awards for medical malpractice suits do not
eliminate the causes of incompetent medical
services. Large awards for automobile accident
suits do not inhibit drunk drivers, repalr defective
cars, or stop near-blind or otherwise handi-
capped drivers.

We need to recognize that the legalistic ap-

-famous within the walls of their corporations,
may be virtually unknown in the broader. pro-
fessional community. One of the greatest dif-
ficulties of academic department heads is in
identifying these scientifically very able men and

of professional societies? Are professors really
responsible for such a large share of the most
important work in pure and applied chemistry?
Surely this relative dominance in professional
recognition is just anather artifact'of this same
barrier on the professional fame of an individual
that exists at the walls of the corporation. True,
some few professionals in industry have over-
come this barrier, or perhaps it was quantum
tunneling, but their numbers are a mere fraction
of the exceptionally oompetent technical people
-in industry. :
Wil -all of you ouustandlng chemlcal engi-
neers, chemists, biochemists, and microbioto-
Continued on page 54 '

ductive for many situations to which we currently
apply it. Many decisions involving the' environ-
ment and economics require choices between
undesirable possibilities—there are no cheices
available without major disadvantages, We need

‘extraordinarlly abla individuals, though atready ..

- oeive such a large share of thenationat- awards™




;AIC' Award

Mﬂ)( TISIIIBI‘ Wﬂl‘l‘lﬂll_ Wﬁl‘ researcns Iulure

Thls year’s reclplent of the Goid Medal of g
the American Institute of Chemists is Dr. s
Max Tishler, a man of immense energy g E
(reputedly due to his passion for jelly- z
beans) and impressive accomplishments. 8
Now emeritus professor of sciences at -
Wesleyan University, he was for 33 years
aresearch chemist at Merck & Co., where -
he produced more than 100 patents in the
fields of vitamins, steroids, antibiotics,
and sulfonamides. He is a member of the
National Academy of Sciences, a past
president of the American Chemical So-

ciety, and in 1970 was the rec1p1ent of

ACS’s Priestley Medal.

The AIC Gold Medal has been awarded
yearly since 1926 to “stimulate and rec-
ognize service to the science of chemistry
or the profession of chemist or chemical
engineer.” Tishler’s own goals have been
more specific: He wants to help relieve the
sufferings of the sick,

Often working late into the night—then
being first to amrive at the lab in the
morning—he has pursued his goal with an
intensity that has been the despair of
colleagnes more used to a nine-to-five
schedule. His dreams of easing pain and
anguish are fired by the memory of 1918,
when as a 12-year-old he delivered pre-
scriptions for a Boston pharmacy during

_ the great flu epidemic. The sufferings he

saw then, he says, have had a lasting im-
pact.

Working hlS way through school in an-
other drugstore job, Tishler eventually
became a registered pharmacist. Even
today he proudly carries a copy of his li--
cense in his wallet.

After a brief flirtation with poetry, he

______tories.-

graduated magna cum Jaude from Tufts

“University in 1928, with a degree in

chemistry and plans for Harvard medical
school. Chemistry proved too compelling,
however, and in 1934 he obtained his
Ph.D. under Dr. E, P. Kohler. Three years
later, Tishler, by then an instructor at
Harvard, was persuaded by the late
George W. Merek to j join Merck Labora-

In those days the idea of industrial
work was somewhat distasteful to chem-
ists interested in basic research, Tishler
recalls. A good university was the place to
be. But Tishler was impressed by the
fundamental work that Merck was doing
at the time on vitamin B;. And besides, he
says, “It was the depths of the depression,
and most of my colleagues at Harvard
thought T was lucky to get the job.”

In 1937 Tishler joined a research staff
of 100; by 1969, when he was elected se-
nior vice president for research and de-
velopment, he was in charge of a staff of
2300. In his 33 years with Merck before his

38 CA&EN April 11, 1977

“Serious possibility df becomfng
- a hostage of government”

retirement in 1970, Tishler was instru-
mental in the discovery of dozens of new
drugs and in the development of practical
production processes for many others. He
helped achieve a practical large-scale
synthesis of vitamin K;, for example, as

well as vitamin A, vitamin C, and ribo-..

flavin. He also developed a synthesis for
sulfaquinozaline, a long-acting drug ef-
fective against the poultry disease coc-
cidiosis.

During World War II, Tishler led a
team of mlcroblologlsts chemists, and
chemical engineers in developing mass-

useful » he telIs hlS students “It can do
things and serve society.”

After such a busy, successful career
capped with many honors, Tishler mxght
be expected to take a sanguine view of
affairs. Yet he does not. Max Tishlerisa
worried man.

In his Gold Medal acceptance speech at
the AIC annual meeting in New Orleans
last month (C&EN, March 28, page 5)
Tishler expressed his distress at the new
and hostile pressures bearing down on
basic research. “This is anti-intellectu-
alism hostility,” he said, “the ugly senti-
ment that frequently surfaced in the late
‘60’s and that is still with us in many la-
tent forms.”

. Tishler is no blind apologist for science,
In 1989, as Priestley Medalist, he took the
unpopular position that the federal
funding slowdown—then just begin-
ning--would be good discipline for a
gelf-indulgent and inefficient scientific
community. In 1963, he echoed Clemen-
ceau, saying, “The future control over the

power of science is too important to en- -

trust to scientists .. .. Science demands
a high price in energy and time for a sci-
entist, and, because of the limitations of
the human mind, imposes a narrowness
on all but a few.” '

science is facing an ancient challenge:
“For the first time in this country, pure
research faces the serious possibility of
becoming, at least in part, a hostage of -

. government and a servant of political

power.” A clear example, he said, is seen
in the controversy over recombinant DNA

production processes for penicillin G aind _research “Society no longer accepts-one

streptomycin. Largely as a result of these
efforts, Merck was able to fulfill its com-
mitments to produce penicillin in quan-
tities sufficient for wartime.

Following the first synthesis of corti-
sone by a Merck chemist in 1948, Tishler
directed development of a large-scale
production process for the compound, a
process involving chemistry of a sophis-

of the basic precepts on which research. .
is based, namely: The pursuit of knowl-
edge is justified wherever it may take us,
no matter how prepared or unprepared
the world may be to cope with the truth -
scientists set before it.”

Legislation to limit the kinds of re-
combinant DNA research that may be
carried out already has been adopted in

)

—Yet- —he 48 concerned -that modern /\ 1 .

tication then unknown toindustry-Other —Camibridgs and i5 pending in Corngress,

developments under his direction have
included new drugs for the treatment of
heart disease, hypertension, rheumatoid
arthritis, and other inflammatory dis-
eases, mental depression, and mfectious
diseases.

In 1970, Tishler left Merck to become
professor of chemistry at Wesleyan Uni-
versity in Middletown, Conn. In 1975, he
became emeritus professor there. One
attraction of Wesleyan may well have
been the hothouse next to the chemistry
Jab—Tishler is an avid horticulturist. But
the-college life also gives him a chance to

- do research and to teach. “Chemistry is

~ consequences. of research can be, and tol
(vet)

Tishler pointed out. “The cleavage of |
scientists themselves on these issues has |

bevgﬂdered and fnghtened the public,” he
said. -

“We, as scientists, must act with wis- |
dom and restraint,” Tishler concluded. |

“As the decibels increase, the voices of)
reason are the first to be drowned out. . . .
1t i4 the right of society to know what the

demand appropriate safeguards. . .
we must convince society, by words and
actions, that our interests and society’s
interest are the same.”

Mitch Waldrop, C&EN Washington
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