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SPECIAL NOTICE

Effective 1 June 1987 JIRS reports will have a new cover design and color, and
some reports will have a different title and format. Some of the color
changes may be implemented earlier if existing supplies of stock are depleted.

The new cover colors will be as follows:

CHINA...... teesseseesssssaqua
EAST EUROPE..eeeeeeossss.gold
SOVIET UNION....cvessss..SalMON
EAST ASIA................yellow
NEAR TAST § SOUTIl ASIA...blue
LATIN AMGRICA. .vveesee...pink
WEST EUROPE...ccocaacceee ivory
AFRICA (SUB-SNIARA)......tan
SCIENCE § TECINOLOGY.....gray
WORLDWIDES. . eeeesesevessopewter

The changes that are of interest to readers of this report are as follows:

All science and technology material will be found in the following SCIENCE &
TECIMOLOGY series:

CHINA (CST)

CHINA/ENERGY (CEN)
EUROPE § LATIN AMERICA (ELS)

JAPAN (JST)

USSR: COMPUTERS (UCC)

USSR: EARTH SCIENCES (UES)

USSR: MATERIALS SCIENCE (UMS)

USSR: LIFE SCIENCES (ULS)

USSR:  CHEMISTRY (UCH) o
USSR: ELECTRONICS § ELECIRICAL ENGINEERING (UEE)
USSR:  PIYSICS & MATIMATICS (UPM)

USSR: SPACE (USP) ;

USSR:  SPACE BIOLOGY & ARROSPACE MEDICINE (UsSB)
USSR: SCIENCE § TECIHNOLOGY POLICY (UST)

USSR: ENGINEERING § EQUIPMENT (UEQ)

The USSR REPORT: MACHINE TOOLS AND METALWORKING EQUIPMENT (UMM) will no longer
be Pub11shcd. Material formerly found in this report will appear in the
SCIENCE & TECHNOLOGY/USSR: ENGINEERING & EQUIPMENT (UEQ) series.

If any subscription changes are desired, U.S. Governient subseribers should
notify their distribution cohtact point. HNongovernment subscribers should
contact the National Technical Information Service, §285 Port Royal Road,
Springfield, Virginia 22161.
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ADVANCED MATERIALS ' WEST EUROPE

FRG FIRMS BEGIN MICROGRAVITY RESEARCH ON HEAT-RESISTANT MATERIALS

Bonn TECHNOLOGIE NACHRICHTEN-MANAGEMENT INFORMATIONEN in German No 451,
16 Mar 87 pp 13-14

[Text] The MAN, MTU, Thyssen, and Krupp companies and the Institute for
Materials Casting of the Rhine Westphalia Technical University in Aachen
have begun a joint project called OSIRIS to-develop technologies for op-
timization of materials by exploiting microgravity conditions. The ab-
breviation OSIRIS stands for nOxide Dispersed Single Crystals Improved

by Resolidification in Space." The project's goal is to investigate indus-
trial application possibilities of microgravity in connection with optimi-
zation of material properties of components. Turbine blades used in air-
craft engines are an example of such applicatibn oriented components.

For the time being, the duration of the project has been set at 3 years.
BMFT [Federal Ministry for Research and Technologyl subsidies amount to
DM5.4 million for the first phase.

The joint project covers problem areas already being investigated in a
series of individual experiments in earth laboratories and even aboard
SPACELAB. Over the long term the project will link these areas to form
a common, technically useful project. In detail, the following objectives
are to be pursued:

--a stable suspension of oxide particles in a molten bath (in conditions
of microgravity no buoyancy, no sedimentation).

—-interaction of particles with gradual solidification front (in coﬁditions
of microgravity [as published], either too rapid buoyancy, or else sedimenta-
tion); : ‘

--regulated, single crystal solidification of superalloys (in conditions
of microgravity no disruptive convection).

--regulated resolidification of molds of complex shapes {in conditions
of microgravity, lack of metal static pressure; therefore, thin ceramic
supportive coverings only a few millimeters thick are sufficient as a mold).




--influence of the condensation of molten metal on the supportlve covering
(in conditions of microgravity, molten metal can be resolidified without

a container and therefore heterogeneous nucleation based on the mold can
be avoided, which.is important for single crystal resolidification).

In addition to dealing with scientific and technological questions, the pro-
ject should provide the basis for an assessment concerning utilization and
longer-term application of research findings.

~In this context, the example of turbine blades is particularly interesting.
Turbine blades are highly technical components of great scientific importance
because they are used for the production of energy in stationary and non-
stationary turbines. - -

With regard to alloy development on earth, the turbine blade is one of the
applications in which the need to increase heat resistance always leads

to high costs. Existing superalloys represent the ultimate in current techno-
logical opportunities in view of the level of complexity achieved in the
selection of properties. Consequently,- the price is extremely high, and
today it is around a few thousand DM for a blade weighing approximately

100 grams. Therefore, the quantity of blades necessary for the production
and repair of aircraft turbines is such that production in space would appear
to be economically viable even if only modest improvements were achieved.

The expected improvement in -quality of the production- of single crystal,
dispersion reinforced blades in conditions of microgravity cannot yet be
assessed. However; if it were possible to achieve an increase of 50-100
degrees Celsius in the permissible material temperature, production in space
could well be worthwhile.

8701/12955
CSO: 3698/M222




ADVANCED MATERIALS _ o ‘ WEST EUROPE

ULTRATHIN FILM R&D AT NEW MAX PLANCK POLYMER INSTITUTE
Stuttgart BILD DER WISSENSCHAFT in German Mar 87 pp 102-113 ‘
[Article by Christine Broll: "For Intelligent Plastics"]

[Excerpts] The chemical industry regards high-tech plastics as
an important market. But the industry is still lacking basic
information for their purposeful development. At the Max Planck
Institute in Mainz for Polymer Research, these foundations are
being worked out. Collaboration with corporations is close--
are they too close for an institute funded by public means?

He is probably not a typical proféssor in an ivory tower. Rather, I have the
impression that I am sitting across from a manager or a politician. A colleague
says, "In the polymer science, there is no better manager or communicator than
he."

Prof. Gerhard Wegner does not like to hear such comments about himself, he is
practiced in understatement. Wegner on Wegner: "I have absolutely no political
skills. The only thing that I can sometimes do is to bring people together who
otherwise would not talk with one another.”

In this he succeeded masterfully in founding the Mainz Max Planck Institute for
Polymer Research. Most people in plastics research agree that the Institute
would not exist without this 47-year old Berliner.

wAt the time of the oil crisis, we realized that we need more information about
building up 'intelligent' polymer materials in purposeful fashion. These
considerations were quite decisive for the industry to commit themselves to
funding the Max Planck Institute for Polymer Research." So reports Dr. Franz
Brandstetter, Manager for Research on Technical Plastics at BASF in
Ludwigshafen.

Figure caption: To be able to design intelligent plastics on the drawing board,
the researchers must know exactly how molecular structure influences the
properties of the plastic. The people in Mainz look at the interior of the
polymers with the most modern apparatus. By measuring x-ray scattering, they
£ind out how the atoms are arranged. The SQUID magnetometer provides




information concerning the alignment of the molecules in a magnetic field
Molecular vibrations are investigated in the laser laboratory.

The Mainz Institute will also provide future generations of researchers. Up to
now, the doctoral students at the universities are practically being wooed by
the corporations. .For example, Bayer AG invites potential future scientists,
already during their thesis work, to give them a taste both of the company and
of its locality. If the young Ph.D. in polymer sciences signs a contract at
Bayer, one of the attractions might even be a one-year research stay in the USA
as a "reward".

The reason for the precarious continuity situation lies in the lack of training
offered by the colleges. Students can take a diplomate examination in the area
of polymer sciences at 24 German universities, but major departments for this
area exist only in five cities.

These universities are far from being able to cover industry's need for polymer
researchers. The companies have a specialized polymer scientist available only
for one third of the positions that need to be filled. They recruit their
remaining needs generally from graduates in organic and physical chemistry.

As is always the case when transferring from college into industrial research,
the young scientists first must be specially trained for many tasks in plastics
research. This costs the companies time and thus investment. For example, the
Bayer conglomerate in Leverkusen figures that a chemist, including laboratory
and technical employees, costs 600,000 DM per year.

This deficit in training capacity also was a strong motivation for industry to
participate actively in the foundation of the Mainz Institute. About 50
diplomate and doctoral candidates are currently learning there how to handle the
most recent techniques and methods of polymer research--a know-how which they
can bring along as a morning gift upon their entrance into a business and can
apply immediately.

In some cases, the company can not only reduce its training costs, but its new
employee also brings it access to the interesting methods that are being
developed in Mainz. "We employ the man, buy him his equipment, and then right
away he can use the methodology with us. This saves us 1arge development costs",
says one Industrial representative.

The Mainz researchers wish to create high tech in the plastics area in their
most spectacular project: Ultra-thin plastic coatings, about 3 millionth of a
millimeter thick or a thousand times thinner than a human hair, are being
developed in a large-scale collaborative research program. The Federal Research
Ministry is contributing barely 15 million Dm to the 37 million DM total costs
of this project.

For Gerhard Wegner, who is directing the scientific program, the magnitude of
the funding sum is not the most interesting point: "What is historically
important is that, with this project, the former members of the AG Farben--




Bayer, Hoechst, and BASF--for the first time since.the end of the war are
attacking a joint research project."

Besides the three largest German chemical enterprises, the research groups of
Prof. Helmut Ringsdorf at the Institute for Organic Chemistry at Mainz
University and of Dr. Dietmar Moebius at the Max Planck Institute for
Biophysical Chemistry in Goettingham are also participating in the project.

Wegner sees a plethora of interesting applications for the ultra-thin coatings--
called UDS for short. One of his distant objectives is the optical computer:
"Tn the laboratory, the optical analog of the transistor can even now be built.
But for its technical implementation, the suitable materials are still lacking.
We hope to be able to develop them.

Wegner can also imagine the ultra-thin coatings as photo-resists for chip
manufacture or in bilosensors. "Artificial kidneys or artificial skins would be
applications in the medical area," he speculates further.

The fabrication of the high tech plastic coatings is amazingly simple. A tub
filled with water stands in the laboratory of Dr. Christian Bubeck, who directs
practical work on this project at the Max Planck Institute. The building blocks
(monomers), which later will form the coating, float like a fatty film on the
water surface. If one now dips a solid carrier, for example a glass plate, into
the water, and again withdraws it slowly, the coating components remain
suspended as a fine film on the glass surface. Now the components only need to
be cross-linked, for example by irradiationm, and the ultra-thin polymer coating
is ready. :

But enormous equipment is necessary to study the molecular structure of the
coatings. For this purpose, the Mainz team has the most modern apparatus, for
example its nuclear resonance (NMR) spectrometer, a Raman laser spectrometer,
and equipment for x-ray structure analysis. Questions of measurement therefore
also are the part which the MPI researchers have taken over in the joint
project.

The companies have also equipped themselves well: BASF has built a scanning
tunnel microscope for itself, for whose development the IBM researchers Dr. Gerd
Binnig and Dr. Heinrich Rohrer last year received the Nobel prize. But the
businesses are not making these expenditures because they regard the project as
a historical milestone, which might bear fruit in financially-rewarding results.

Rather, Dr. Klaus-Peter Jaeckel, Manager of Research in Reproduction Technology
at BASF, explains the motives for participating in the joint project as follows:
"We are interested in the methods. Perhaps we can use the UDS know-how for our
research on normal photo-resist materials, for lacquers, printing plates, and
coatings." ‘ ’

Prof. Rudolf Casper, who directs research in the business area of caoutchouc at
Bayer, has a similar view: "Methods for characterizing thin coatings play a
great role here. Thin coatings always participate in the corrosion of metals
and in the aging of plastics.”




For Rudolf Casper, there is also another aspect of the "ultra-thin" coatings
project that is important: "The project primarily involved the question of how
the chemical industry can make a contribution to build up the Mainz Max Planck
Institute. Our main interest was to get the Institute going."

Since the UDS project is still very deeply involved in the area of basic
research, it was practically the lowest common denominator on which the three
participating industrial enterprises could agree. Because of the exploratory
character of the project, the participants need not fear a dispute if actually
marketable products were to emerge.

The first building section of the 47 million DM new institute construction will
be ready in 1988. Completion of the final expansion is expected in 1990. Then
the Institute will have space for 250 staff members. |

The Mainz people have declared their "rigid macromolecules" project to be a
"model for the cooperation of basic research and industry". Supported by the
Federal Research Ministry, they here are collaborating with BASF, Hoechst, and
Huelz AG.

In contrast to conventional polymers, where the individual molecules bunch
together like threads of wool, the rigid macromolecules have a decisive
advantage: They order themselves in a parallel arrangement, similar to floating
tree trunks in a river. In this way, it becomes possible to utilize better the
strength potential inherent in the plastic.

The first products from such liquid crystal plastics (liquid crystal polymers,
"LC-polymers") have already been on the market for some time.

A pioneer in this area was the American chemical giant DuPont with its kevelar
fiber.

Another path was pursued by Dr. Mathias Ballauff, who directs the Mainz project
"rigid macromolecules". He is trying to reduce the melting point of the rods,
by adding flexible side chains as spacers to the main chain of the glant
molecules. Since the spacers reduce the interaction between the rods, the
melting temperatures of the resulting polymers are reduced.

Ballauff works on a different molecule for each of the participating companies--
so that there will be no dispute among them. Following the synthesis directives
proposed by Ballauff, the companies in their laboratories "cook" kilogram
quantities of molecules designed on the drawing board.

The conversion of laboratory syntheses to a scale appropriate for an industrial
laboratory frequently presents difficulties. The products are analyzed and
tested both at the Mainz Max Planck Institute and at the respective industrial
partner. ' :

With the "rigid macromolecules" project, the key to success also lies in highly
complicated investigative methods. Indeed, to be able to design molecules




purposefully, one must have exact knowledge of how these molecules behave within
their rigid bond.

Prof. Hans-Wolfgang Spless, one of the three Mainz MPI directors, has developed
a new NMR spectroscopic procedure together with his working team. By means of
this procedure, one can precisely determine the orientation of the rods in the
solid plastic compound. Staff member Dr. Bernhard Bluemich explains, "In a
single experiment, lasting at most a few days, I can now obtain the same
information which previously required an expenditure of several years".

Over a period of three years, the MPI will receive a total of 2.8 million DM -
from the Federal Research Minister for the "rigid macromolecules" project.
200,000 DM of this goes to the participating companies as compensation for work
performed contractually in their industrial laboratories.

But the project really conceals a much higher financial expenditure, since the
MPI makes available its infrastructure together with its expensive analytical
equipment, and since industry makes available their highly specialized
industrial laboratories. -

BMFT (Federal Ministry for Research and Technology) project funds financed the
half million DM for the SQUID magnetometer, by means of which the alignment of
the rigid macromolecules is being investigated. This was wholely within the
sense of the BMFT conception of promoting collaborative research between
scientific institutions and industry. '

BASF researcher Brandstetter explains, "I believe that applications could derive
from this collaboration. But this will not be the case so quickly, since we are
still working on the foundations." In the opinion of his colleagues at Bayer,
however, research on rigid macromolecules in the meantime belongs to applied
research rather than to basic research.

Because of its intense collaboration with industry, the Mainz Institute has some
problems that are foreign to many other Max Planck Institutes.

MPT director Fischer suggests, "On the one hand, we have the pressure from the

scientific world which expects good basic research from us. On the other hand,
we have pressure from industry, which expects that our research will also yield
something practical. '

This pressure from both sides is specific to an institute whose topic leans more
strongly on industry than an institute concerned with scientific questions which
are not directly related to applications."

Problems with the universities could arise from the Max Planck Institute if too
many diplomate and doctoral candidates in polymer sciences at Mainz prefer to go
to the MPI rather than remaining at the university. Fischer says, "Now we have
limited the number of diplomate candidates who can do their research with us.”
Furthermore, the staff workers at the MPI have declared themselves ready to give
courses at the University.




How successful cooperation between industry and basic research may be is shown
by a project that Wegner worked on jointly with BASF since 1977--at that time,
he was still at the Institute for Macromolecular Chemistry of Freiburg
University. Together with his colleague Dr. Volker Enkelmann, Wegner
investigated the scientific principles of electrically conducting plastics. 1In
the meantime, BASF, together with Varta Company, has used these principles to
work on a "plastic battery". The prototypes of the rechargeable batteries,
where one electrode consists of the plastic polypyrrole, were presented last
year at the "K86".

Critics have already blamed the Mainz Max Planck Institute for doing contract
research for industry. But this is not really the point here. What the
plastics industry is missing in order to remain competitive is basic knowledge
about polymers and special methods to investigate plastic molecules better.

The American chemical giant DuPont has constructed a research institute within
its own business. According to our research understanding, it is a hybrid
between the Max Planck Institute, university research, and industrial research.
The German chemical industry does not have available a similar corporate inhouse
facility. The way the Federal Republic understands itself, basic research falls
within the competence of the federal government and of the lands. And so the
chemical industry has applied itself to the foundation of the Mainz MPI.

The BASF researcher Brandstetter is hopeful. "We believe that the basic work on
polymer research at the Max Planck Institute will give an important impulse to
new technical developments.”

8348
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AEROSPACE, CIVIL AVIATION . | WEST EUROPE

UK, FRG, FRANCE, ITALY PIAN HYPERSONIC ATRPIANE
Paris AFP SCIENCES in French 26 Feb 87 pp 9-10

[Article: "Negotiations among European Manufacturers on a Hypersonic Aircraft
Project"] - : ,

[Text] Rome--Several European aeronautical and aerospace manufacturers,
including Aeritalia, Aerospatiale, MBB (FRG) and the British space agency, are
said to be studying jointly the possibility of making a hypersonic aircraft by
the year 2000, the Italian agency AGI amnounced on 19 February.

The project, which would revolutionize commercial aviation and which,
according to the agency, is surrounded by the utmost secrecy, would be the
subject of a meeting of European officials of this sector on 17-18 March in
Rome. This aircraft would take off like a plane, complete a very-high-speed
flight (Mach 5 or more) along a parabolic path in the outer atmosphere, and
land again like a normal airplane.

At Aeritalia, on 19 February, no one would comment on this information.
Similarly, Aerospatiale in Paris was not in a position to confirm or deny this
meeting. Observers in Paris, however, note that the French manufacturer
presented the design of a hypersonic aircraft project for the first time on
14 February in Toulouse, on the occasion of the visit of the French prime
minister Jacques Chirac, at the time of the first flight of the Airbus A-320.

According to the presentation written by Aerospatiale, in the years 2015-2020,
the aircraft could carry 150 passengers at a speed of Mach 5.5 (over 5,000
km/h) over a distance of 12,000 to 25,000 km. It could be equipped with
combined ramjet~turbojet engines.

The French engine manufacturer, Snecma, is also carrying out studies in this
field. Its SEP subsidiary, which makes the Ariane rocket boosters, is
actually working on this project with the Italian BFD, a specialist of powder
boosters for space launchers, and with Fiat, we learned from a French
industrial source.

The British national space center is also working on a space aircraft project
named Hotol, while the engineering departments of German manufacturers are
coming out with a competitor, the Saenger.




After the Americans, the Europeans thus show their determination not to be
absent from a sector which may represent the means of transportation of the -
future. 1Indeed, in June 1985, President Reagan launched a vast research
program on the Orient Express, an aircraft scheduled to be placed into
operational service in the 1990's to link Washington and Tokyo -in 2-1/2
hours. The U.S. manufacturer McDonnell Douglas has already presented, on
paper, a project of an aircraft flying at Mach 5 and carrying 305 passengers.

9294
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AEROSPACE, CIVIL AVIATION WEST EUROPE

ITALY: TECNOSPAZIO TO SEND ROBOT PROTOTYPE TO SPACE IN 1987
Duesseldorf VDI NACHRICHTEN in Germén 20 Mar 87 p 8
[Article by Harald Jung: "The 'Weightless' Factory"]

[Text] Milan, March 20--The automation of industrial manufacturing operations
apparently knows no bounds, in spite of highly advanced robotics technology.
While the vision of the factory devoid of human beings is still meeting with
social resistance, it could become reality in the foreseeable future outside
our planet.

This is the direction pursued by a new initiative from the Fiat group, whose
activities include machine tool construction, telecommunications and aviation,
in addition to building cars. Tecnospazio is the name of a company recently
founded by the Fiat subsidiary Comau and Fiar in Milan.

The former is numbered among the most important producers of robotics systems
in the world, while Fiar is one of the leading companies in electronics for
space travel. The new company will have capital stock of about DM 1.4 million
and will concentrate exclusively on the automation of manufacturing systems
and robotics equipment. The development of industrial articles under con-
ditions of weightlessness will be pushed ahead with substantial expenditures
for research and fihancing. According to Fiat's chief executive officer,
Cesare Romiti, this open$ up a new dimension of total economic growth. Tecno-
spazio could become a significant knowledge pool in extraterrdstrial mantfac-
turing technologies for Italy and; over the long térm, even occupy a ieading
international role in this field. Prototypes of robots for manned sSpace
travel are to go into space as soon as this year. They are intended initially
as labor saving devices during the astronauts' activity Jutside the space
capsule. Considered over a longer period, they are considered as forerumners
of the players in the factory of the year 2000.

The future plans of the cooperating partners should not be considered‘over—
ambitious, because both of them are coming from favorable positions: Comau

is among the leaders in world rankings i ‘the fields of laser and robotics
technology: The company's salés id 1985 reached the equivalent of about DM

1 billion. Among its its best sellers is the Robogate system for automobile
manufacture, a flexible dssembly process which has found nufierous prestigious
customers in Europe and the United States. Comau currently employs about 4,300
workers and staff at a total of 9 operating sites in several parts of Itdly.

Fiar AG, which has been in existence since 1941, hé§:4 factories and testing
halls outside Milan, where it employs more 1,200 workrs. Last year the
company reached sales of 113 billion lire (DM 164 million).

9581 11
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AEROSPACE,  CIVIL AVIATION WEST EUROPE

TDF LAUNCH RESTS ON SECURING PRIVATE FINANCTIAT, COMMITMENTS
Paris AFP SCIENCES 1n French 26 Feb 87 pp 6-8

[Article: "IDF-1/TDF-2: The Government Confirms its Commitment to the
Program But..."] - E : L

[Text] Paris--At an interministerial meeting chaired by Mr Jacques Chirac on
25 February, the government again expressed its "commitment" to direct
satellite TV broadcasting "in a European context" while subordinating the
launching of the TDF-2 satellite to the creation of a mostly privately owned
marketing company. If this company proved unable to find the necessary
financing within 3 months, only the TDF-1 satellite, whose financing from
public funds is already practically assured, would be launched and operated.
Thus launched without its backup satellite, TDF-1 would then be just an
experimental satellite. : ‘

After the meeting which, in addition to Mr Chirac, was attended by Messrs
Edouard Balladur (Economy), Alain Juppe (Budget), Francois Ieotard (Culture
and Communications) and Gerard Longuet (Post and Telecommunications), a
communique was published; it indicates that the government "takes note" of the
positions of the manufacturers and operators which "make it possible to
‘consider the creation of a company to finance the construction and launching
of TDF-2 as well as the operation of the TDF-1 and TDF-2 satellites, subject
to the decisions of the CNIC." : L : : ‘ ,

According to Mr Denis Baudoin, spokesman for the prime minister, seven
operators, which  should represent half of the capital of the marketing
company, have already declared their “"interest" in making TDF-2. They are
"the Hachette group, Bouyques, Hersant-Berlusconi, CLT, the first German
television channel, the seventh French cultural channel and a number of FRG
radio broadcasters." Here is the full text of the government communique:

"The goverrment confirms its commitment to direct satellite broadcasting in a
European context. Following the decision made in July 1986, it now takes note
- of the positions adopted by manufacturers and operators, which make it
possible to contemplate the creation of a company to finance the construction
and launching of TDF-2 and the ‘operation of the TDF-1/TDF-2 satellites,
subject to the decisions of the CNCL." - ‘
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"Tt has given the chairman of TDF mandate to carry out negotiations under the
following conditions: .

- TDF's interest in the capital of the marketing company: 10 percent;
- Manufacturers' interest in the capital of the marketing company: 40 percent;

- The State will guarantee the TDF1 satellite for up to Fr 600 million. This
guarantee will end as soon as the satellite has been received into orbit;

- If a marketing company cannot be created under these conditions within 3
months, TDF will launch and cperate only the TDF1 satellite."

TDF1-TDF2 Satellites: TDF Has 3 Months to Succeed

TDF-2, the "twin" of the TDF-1 direct TV satellite, will be launched only if
TDF manages to find the required private financing for the project within 3
months. Such is the decision of the French govermment, which also reaffirmed
mits commitment to direct satellite broadcasting in a European context."

In plain language, it means that the TDF1-TDF2 program as a whole will be
completed only if the manufacturers and the private would-be operators
contacted to set up a marketing company for the two satellites decide that the
project is profitable and do not expect massive state aid.

The launching of TDF-1 around the end of the year, which was recently
confirmed again in Toulouse by Mr Chirac, is not thrown back into question:
it has already been fully financed by the State. But alone in space, without
a backup satellite, it could be used only for experimental purposes or for
purposes other than direct telé\vision, experts estimate.

Around Mr Francois Leotard, this decision is seen as a definite rallying to

the arguments put forward by the minister of culture and communications, and

also by the ministers of PIT, Gerard Longuet, and budget, Alain Juppe, who, in
the past few months, have Kkept questioning the financial viability and-
technical relevance of the project. The liberal ministers believe that the

private sector alone should bear the financial risk involved in the project,

if it still wishes to pursue it.

Mr Xavier Gouyou-Beauchamps, who succeeded Mr Claude Contamine at the head of
TDF, has now 30 days left to set up a "marketing company” that will have to
finance the launching and operation of TDF-2, at an estimated cost of Fr 1.8
billion. The company should progressively raise at least Fr 600 million in
capital in order to obtain the necessary bank loans. o

Manufacturers——such as Aerospatiale or Thomson and Philips which manufacture
the satellite tubes and antennas--will contribute 40 percent of the capital
(a little more than initially planned), the government decided. The
operators—~-i.e. the candidates to operate one of the five channels of the
system--will contribute 50 percent. They. could include CLT, which now
possesses a radio-relay system in France, and maybe also Robert Hersant and
"Channel 5" (although the leasing cost of Fr 100 million seems too high to the
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owner of the FIGARO) , Hachette, Maxwell or maybe Andre Rousselet for "Canal
Plus Junior." ’

Claude Contamine had imagined to require from each would-be operator a
contribution of Fr 30 million to the capital of the marketing company. Those
among them which would ultimately have been approved by CNCL, which alone can
give permission to operate a TV channel, would have had to double their
stakes. The others would have been reinbursed. .

TDF--i.e. the State--will contribute only 10 percent of the company's capital.
However, the government agreed to give the company a start-up guarantee of up
to Fr 600 million, which will expire when TDF-1 is in orbit.

People around Francois Leotard point out that he would like to see the success
of any satellite project that would make it possible to broadcast French
programs in Europe. However, people at the Ministry of Culture do not hide
the scepticism inspired by the TDF-1/TDF-2 financial package. "Mr Contamine
was able to find only one third to one half of the necessary commitments,"
they say. ‘ ' '

And they point out once again that there exist another solution with good
prospects: using communications satellites 1like Telecom-1, for which small
individual antennas, less expensive than those originally planned for direct
TV satellites, could be developed rapidly. '

In a communique published on 25 February, the National Center for
Telecommunications Studies (CNET) made it a point to stress that TDF-1 is not
the only satellite that could "ensure evolution toward high definition."
"This is not so, and studies made at the CCETT, the joint CNET and TDF center,
have never taken a stand on the question of which satellite to choose; they
have merely examined the effect of the various parameters involved, including
the satellite transmission power and the diameter of the receiving antemna, on
the quality of the images received."

"Since TDF-1 is the most powerful of all the satellites that already exist or
are planned in the short term, it is easy to demonstrate, based on restrictive

hypotheses concerning the diameter of the recelving antenna, that it is the
only one that could provide high-quality reception." -

"However, a similar performance can be ocbtained with many other satellites,
as long as a larger receiving antennas is used. Thus ; the reception of a TV
image transmitted by the Telecom-1 satellite according to the D2-Mac standard
is already guaranteed with an antenna 75 cm to 1 m in diameter. Of course, to
receive a high-definition TV image with the same quality would require either
an antenna with a diameter 1.5 times larger, or twice as powerful a
satellite. However, the immediate interest of such performance is
questionable, considering the limited service life of the satellites involved
and the delays encountered in introducing commercial high-definition Tv."

9294
CSO: 3698/408
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AEROSPACE, CIVIL AVIATION : ' WEST EUROPE

FRG: LUFTHANSA EXECUTIVES ON AIRBUS CHOICE
Hamburg DER SPIEGEL in German 13 Apr 87 pp 62, 65

[Text] In the words of Lufthansa chairman Reinhardt Abraham, he had "never

" experienced anything like it." The man who is responsible for purchasing

airplanes felt that he had been tricked by brash engineers and managers.
Abraham's anger was directed at a decision by the engine builder IAE (Inter-
national Aero Engines). The firm, in which companies from five countries are
involved, had announced on Tuesday of last week that it would not be able to
supply the planned superfan engine for the new Airbus on schedule--an airplane

that Abraham has ordered.

The superfan jet engine was supposed to introduce a new technology in engine
construction, a conventional gas generator combined with an ad justable
propeller-like fan. It is reputed to produce more thrust and conserve fuel.

The design, an IAE manager explained last week, will continue to be explored.
But the companies involved in IAE—-among them Rolls-Royce, Pratt & Whitney

and MTU from Germany—-were not able to offer an engine that was fully developed
technically in 1992.

That was precisely what Abraham and his colleagues wanted. The superfan was
intended for use in the long-range A 340 planned by European Airbus Industrie,
and to be delivered beginning in 1992. Lufthansa was the first airline com-
pany in the world to order 15 machines of this type. If the engines are ‘not
ready, Lufthansa suffers. . S

The effects of the'ldss of the engine will be evenlworse for the Airbus con-
sortium. The European aircraft constructor wanted to break the U.S. monopoly
on the world market for long-range airplanes with the A 340.

For months Airbus has been waging a bitter struggle with the U.S. manufacturer
McDonnell Douglas. McDonnell is planning a long-range airplane with its

MD 11, which is very similar to the A 340. But world demand is not great
enough for both machines. At the end of last year McDonnell was far in the
laed. The airplane constructor from Long Beach had been able to book more
orders for the MD 11, which was developed from the DC 10, than had Airbus

for its new A 340. ;
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Then Airbus caught up. Besides Lufthansa, the French companies Air France
and UTA, Royal Jordanian Airlines, the Belgian company Sabena and the U.S.
company Northwest Airlines want to put the new European machine into service.
Airbus Industrie claims that a total of 128 orders has been received to

date for the A 340 and its sister model, the A 330.

The orders came in thick and fast primarily because Airbus was offering the
A 340 with the superfan engine. The new engine design was:supposéd: to-con-
sume about 25 percent less fuel than conventional power plants. This was
such an attractive prospect for many airline companies that they even
accepted the A 340's 1ate dellvery date. McDonnell is offering its MD 11

2 years earlier.

Even at the time, expérts had their doubts that the engines would actually
be ready for service as soon as 1992. A manager of the French engine manu-
facturer Snecma said mockingly: "The airlines want airplanes, not gliders."

But the boards of some airline companies were of a different opinion. The:
head of Lufhansa, Heinz Ruhnau ordered the A 340, although his engineers
advised against it.

Ruhnau had active support from supervisory board member Franz Josef Strauss,
who at the same time is head of the board of Airbus. The attempt by Luft-
hansa engineers to change the board's mind and influence it agaisnt the
Airbus was in vain.

Now, however, that the engineers' concerns have been confirmed, the entire
A 340 program is in jeopardy. The aircraft constructors had anticipated
that the governments of the countries involved in the Airbus would release
new funds for the European jet by the middle of this month That will
probably not happen.

Politicians in several countries have made the subsidies dependent on Airbus
finding enough customers for its new aircraft. In the wake of the failure
with engine that is questionable. : ' '

Managers at Airbus Industire are trying to salvage what can still be
salvaged. In hastily convened crisis sessions they negotiated an agreement
with the engine constortium CFM International for a replacement engine for
the A 340. :

The U.S. manufacturer General Electric and the French company Snecma, which
had formed CFM, are offering an engine that has just as much thrust as the
superfan from IAE. The CFM 56-5 engine is based on conventional techno-
logy. It is a further development of a unit that already powers the Boeing
737 and the DC-8. Compared with the superfan, the improved conventional
CFM engine consumes about 7 percent more fu€l.

Lufthansa's Abraham could reconcile himself with hat. The higher fuel con-
sumption is partially compensated for by the fact that the conventional
engines are lighter and require less maintenance. So, overall operating
costs are only a little higher than with the superfan.
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Airbus Industire is attempting to derive some positive benefit from the

. engine debacle. Now, the Europena joint company ia announcing, there would be

no further risks with the new technology. The airline companies could anti-
cipate receiving a fully developed engine.. o

Aircraft experts in the United States see it differently. TheyAbelieve that

“McDonnell's MD 11 will.get an even bigger lift. '"Now," according to New York

aviation expert Paul Nisbet, "a totaly new game is under way."

9581 ,
CSO: 3698/405
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AEROSPACE, CIVIL AVIATION , : ' ‘ : -WEST EUROPE

BRIEFS

HERMES: FRG FIRMS UNITE--The main West German aerospace companies intend to
form a joint company, célled Hermes GmbH, to participate in the European space
shuttle project, a spokesman for MBB (Messerschmitt-Boelkow-Blohm) announced
on 23 February. A preparation group was formed; in addition to MBB, it
includes MAN, ANT (Bosch group), AEG and Dornier (Daimler-Benz group). The
projected breakdown of Hermes GmbH is as follows: 39 percent to MBB, 28
percent to MAN, and 11 percent for each of the other three companies. This
breakdown, however, is not final yet, the MBB spokesman indicated, as other
companies may want to join in the undertaking. The groups are also debating
where to set up the future company's headquarters. As is known, MBB and MAN
have their headquarters in Munich, Bavaria, whereas the Bosch and Daimler-Benz
groups have theirs in Stuttgart, in the rival land of Baden-Wuerttemberg. Iast
fall, the FRG made a commitment to contribute 30 percent to the Hermes project
definition stage. The West German aerospace industry hopes that the Bonn
goverrment will also commit itself to the implementation of the project, whose

goal it is to put a European astronaut in space around 1995. [Text] [Paris
AFP SCIENCES in French 26 Feb 87 P 9] 9294 :

CSO: 3698/408
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AUTOMOBILE INDUSTRY - _ . WEST EUROPE

PHILIPS CAR COMPUTER SYSTEM DESCRIBED

Brussels ATHENA in French Jan 87 pp 27-30

[Text] Specialists at the Philips research laboratories are currently working
on a project to equip ears with an electronic copilot capable of routing,
guiding the driver to his destination, indicating the car's position, and
providing extensive information onn the environment and travel conditionms.
This electronic device has been dubbed CARIN (Car Information and Navigation).

CARIN has a speech capability and a visual display unit (VDU). The device can
also be linked through a car radio to traffic control services. A future
development along this line could be the RDS (Radio Data System) under study for
Furopean standardization and undergoing experimenatl testing in France, the

FRG, Sweden, and England. ' ' L

In the event of traffic jamé,»rbadwork,;icy‘roads,'accidents, etc., CARIN's
tie-in with the RDS system would, for example, make it possible to identify
alternate routes and to change traffic patterns accordingly. RDS digital
signals are received by the on-board computer .without interrupting or
disturbing normal radio programs. A study carried out in the UK has shown
that drivers could select their routes with 20 percent greater efficiency if
they did not restrict key orientation points to familiar landmarks and
locations.

The basic CARIN configuration includes following elements:

- A compact disk player adapted for cars, which can play not only audio disks, but
can also read data stored on disk, e.g., road maps, city maps, etc.

- A position-finding de?ice which continuously tracks the location of the
vehicle.

- An on-board computer which computes the itinerary and procesess all
instructions. :

— A car radio to receive traffic bulletins.

- A reproduction and command console with a module that can speak to the user
through a voice synthesizer, a screen to provide visual information--display
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of a road map, for example~-and a keyboard for the driver to enter data or
commands into the computer.

High Capacity Reliable Memory

The compact disk was initialIy‘intended for recording an hour's worth of
music. How many bits of data does an hour's recording represent?

With the compact disk system, the initial analog signals are saﬁpled 44,100
times per second for each of the two stereo channels. -

Since the samples are coded in 16-bit words, after 3,600 seconds the quantity
of data is 44,100 x 2 x 16 x 3,600 or some 5 billion bits (5 Gbits). The

disk is a gigantic ROM memory, with very rapid access in which a complete road
map plus all sorts of additional information can be stored.

The digital electronic guide concept was examined in depth; this required
adapting the system to its memory function and insuring an error rate of less
than one erroneous bit per billion (less than 1 in 10 to the 18th power).
That rate is one million times less than the error rate for magnetic computer
tapes; this means that even if the disk is scratched or soiled, it is more
reliable than magnetic tape. ' o

Some 150,000 Pages

The incorporation of an error correction algorithm means a certain reduction in
the available memory capacity because it entails storing additional data to
correct errors. '

It all works as if an important message were transmitted twice to make sure
that it was received. Through a wise choice of error correction algorithm,
only 0.6 billion bits is lost rather than half the memory capacity. This
means that 4.4 billion of the original 5 billion bits remain available.
However, if the duration of the compact disk is increased by 10 percent,
raising it to 66 minutes (as is technically feasible), the capacity is raised
to 4.8 billion bits, or 600 8-bit bytes.

To better imagine what this memory capacity means, let us calculate the number
of A4 [standard European size] typed pagés it represents. Each page uses 50
lines of 80 characters. Applying the ASCII (American Standard Code for
Information Interchange) standard, where each character represents one 8-bit
byte, one page comprises 4,000 bytes. The "extended" compact disk totals 600
million bytes. It is therefore possible to record 600,000,000 : 4,000 = 150,000
pages on a single compact disk. '

Coding

Putting ourselves‘iﬁ;the,position of'a.digital cartographer, we first record
the map on the disk with adequate precision--1': 15,000, for example.

To be able to clearly distinguish sigﬁificant topographical features
(buildings, waterways, etc.), colors are used.. This is necessary for viewing
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on the VDU. A current method for analyzing a map point by point consists of
examining it with the help of a grid made up of horizontal and vertical lines
spaced perhaps 0.1 mm apart.

The map is then subdivided into squares which are 0.1 mm x 0.1 mm or 0.01
square mm. To thus produce a 1: 15,000 map for an area 12 km x 14 km (the
approximate area of a city) requires 75 million image elements, to which color
must still be added. Thirty colors should be adequate.

With 5 bits, 32 colors (2 to the 5th power) can be generated.

375 million (75 million x 5) bits would therefore be needed, i.e., nearly 8
percent of the total capacity of the compact disk. 1In addition, it would be
difficult for the computer to efficiently retrieve all the road data on the
map. That is why another solution was sought. A method using coordinates
has been adopted to identify the layout of highways (and of all other

traffic ways) showing bends and junctions. With this system, a straight road
with no intersections uses only two of these coordinate points--the two
extremities. ‘

The layout of a curved road is represented by approximation using
rectilinear segments. Every intersection constitutes a junction. The
definition of each point requires 32 bits--16 for the abcissa and 16 for the
ordinate. '

A series of 16 bits offers 2 to the 16th power, or approximately 65,000
combinations (words). :

In this case, the position-finding system forms a square with 65,000 (2 to the
16th power) horizontal points and the same number of vertical points.

If accuracy of 10 m (the distance between the points on the network) is
_ required, the total area is:

horizontally : ‘ © vertically
65.10° x 10 m x 65.10° x 10 m
= 650 x 103n x - 650 x 103m

= 650 km x 650 km

This yields a map which easily covers a country such as Holland or Belgium,
with each landmark situated with an accuracy of some 10 .m and requiring only
2 x 16 bits for coding.

We have seen that two points suffice to indicate a straight road with no
intersections. For a ring road like the Eindhoven Ring, approximately 40
bends and junctions are needed to describe the layout adequately. (Footnote)
(Is there any need to point out that Philips is headquartered in the city

of Eindhoven in southern Holland?) Based on a statistical average, every
street in a country like Holland can be described by 6 points, each requiring
32 bits. Thus, a total of 192 bits (6 x 92) is needed per street on average;
we must then add a 32-bit address to indicate the location elsewhere in memory
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of additional information about the points (stfeet names, for example). This
is required to make the system easy to use. '

Indeed, information should be provided not in degrees of latitude north and
longitude east, but in a more familiar form, e.g., Main Street or Union Square.
It is therefore necessary to establish a relationship between street

names and coordinates; this requires memory capacity. We thus come to a
total of 192 + 32 = 224 bits per street (32 address bits for street name).

Let us assume that the typical 12 km x 14 km urban area referred to above,
includes 3,350 streets. To describe those streets we need 750,000 bits (3,350
x 224). 1If we add ‘the same number of bits for coding street names, we arrive
at ‘a total of 1.5 million bits, or 0.03 percent of the disk's memory
capacity--much less than the 8 percent required by the first method. This
calculation only gives us a general idea, of course. If we want to store more
information or to have greater accuracy, we need more memory.

Tracking

The CARIN System should make it possible to determine the position of the car
at any time. Various technical solutions can be used. The solution dictated
for the short term is an electronic compass which makes it possible to

determine the direction of the vehicle relative to the earth's magnetic field.

From this directional data and from the distance traveled by the car from its
starting point as calculated by the odometer, the on-board computer can
determine the car's position. It can also eliminate interference from
oncoming or overtaken vehicles or from reinforced concrete viaducts whose iron
mass disturbs the operation of the car's compass.

The on-board computer corrects these irregularities by periodically comparing
the data with the digital road map. If the calculated position diverges from
the route according to the map, the position is corrected automatically.

Other short-term solutions are under study to overcome the problem of
disturbances in the earth's magnetic field due to metallic objects of more
indeterminate origin.

Navigation by Satellite

In the longer term it will be possible to use the American Navstar Global
Positioning System (GPS) for satellite naviations, scheduled for completion by
late 1988 with 18 satellites in orbit. Using the part of the system reserved
for civilian applications, it will be possible to determine the position of a
vehicle any time and anywhere in the world with an accuracy of approximately
10 meters.

The satellites are located in six different orbits evenly distributed around
the earth at an altitude of about 20,000 km. Each revolution takes_lZ hours.
It will thus be possible at any time and any place in the world to receive

signals from four satellites, which is adequate for determining longitude,
latitude, and altitude, as well as the time (with atomic clock accuracy).
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At present, six satellites are already in orbit. By late 1987 there should be
12-enough to determine longitude, latitude, and time.

Communicatiqn With the Driver

In designing the CARIN System, considerable attention was devoted to
ergonomics, a term which covers ease of use and traffic safety.

In the interest of safety, the computer should communicate its data and
advice orally. Thanks to electronic voice synthesis, this is possible.

For safety reasons users will be advised to consult the screen only when the
car is stopped. Then, for example, the map can be studied or tourist
information requested.

Technical Reality

As already mentioned, destinations can be indicated to the system in everyday
language--"Hotel Cocagne, Vestdijk, Eindhoven," for example--so there is no
need to struggle with degrees, minutes, and seconds. . In addition, the system
asks specific questions to determine what the user wants.

The following typical scenario is an example of how the system would operate.
Leving Geldrop, the driver wants to go to Evoluon in Eindhoven. He gets in
his car and puts the disk on which the maps for Eindhoven and Geldrop are stored
into the compact disk player. When the machine is turned on, the following |
appears on the screen: CARIN WELCOMES YOU ‘

SELECT THE DESIRED FUNCTION

1. ROUTING

2. TOURIST INFORMATION

3. OTHER FUNCTIONS

The driver types "1" on the keyboard. The screen then displays: PLEASE STATE
YOUR POINT OF DEPARTURE. (The driver types the name of the street and the '
nearest cross-street). PLEASE STATE YOUR DESTINATION: CITY? (The driver

types "Eindhoven"). STREET OR DESTINATION? (The driver types "Evoluon'").

The on-board computer then determines the best route and stores it in memory.

1f the driver so desires, he can remove the road guidance disk from the player
and replace it with a music disk. After the car starts, CARIN will guide the
driver to his destination using the voice module. At some later date, the ‘
keyboard will be replaced with a touch-sensitive screen. It 'will then be
possible, for example, to select the name of the street from an alphabetical
listing, and the computer will take care of the rest.

CARIN, the electronic copilot, is not some utopian dream but a technical
reality which is taking shape at Philips. : '

Based upon.the current state of research, an initial version of the system can
be expected on the market in 1988. '
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Figure. The Philips CARIN System
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BIOTECHNOLOGY, .CHEMICAL ENGINEERING WEST EUROPE

]

PGS IN BELGIUM DEVELOPS COMMERCIAL BREAKTHROUGH
Paris L'USINE NOUVELLE in French 12 Feb 87 p 34

[Article by Michel Dabaji: "PGS Vaccinates Plants Against Herbicides: A
Discovery in a Strategic Field for the Phytosanitary Industry"]

[Text] An important breaktrough has just been made by Plant Genetic Systems,
a Belgian company specializing in genetic manipulations in plants. It has
successfully made several plant varieties completely resistant to "Basta," a
broadspectrum herbicide from Hoechst. The technology used involved injecting
the plants with a gene isolated by the Swiss firm Biogen which controls
production of an enzyme that inactivates the herbicide.

Basta is a recently developed herbicide so active that even crops may be
altered. This limits its applications substantially. Hoechst immediately
began to consider buying the license from Plant Genetic Systems, especially
since the technique has proven effective for doses up to 10 times stronger
than normal, and because it could be applied to a wide variety of

species. "This innovation," PGS claims, 'would bring down treatment costs
for sugar beets by 30 percent and for tomatoes by 50 percent..."

This is feather in the cap of this company (with nearly 300 million Belgian
francs in revenues) founded in 1982, whose staff has risen from 20 to 100
employees--especially in a field dominated until now by American biotechnology
firms, the most active being Molecular Genetics and Calgene.

Calgene works primarily for Monsanto, Pfizer, Nestle, and Rhone-Poulenc
Agrochimie on problems of resistance to herbicides. According to Gerald
Assouline, who has just completed a study on the strategy and achievements of
the phytosanitary industry published by the Precepta agency, this aspect of
biotechnology "is now favored by international agrochemical groups,"
primarily because "products can be given a new lease on life..."

For this industry, already rather shaken by ecological disasters, must also
face theemergence of generic products. '"Many patents will enter the public
domain by 1990," says Gerald Assouline. 'Hence, all firms are frantically
racing to their catalogs..." Moreover, this research option also offers the
possibility of capturing markets: They will sell the seed-herbicide.
"technological package." This is why Monsanto is said to keep 50 researchers

4
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Working on it, in addition to its subcontractors, while Rhone-Poulenc is
researching it jointly with Calgene (sunflowers) and recently began work with
Callahan (corn and soybeans) in particular. ‘

The seed-to-product relationship has also pushed these groups to invest heavily
in the acquisition of large seed producers, beginning in the 1970's, "without
thoroughly justifying the profitability of these investments." This was the
strategy of Ciba-Geigy, Sandoz, and Shell. "However, it is not the only
possible strategy," says Gerard Assouline. "Others are doing research on

plant biology, but still refuse to buy: BASF, Bayer, Dow, and American
Cynamid, which makes its selections through the seed producer pioneer."”

Finally, the third approach, namely careful investments in the early 1980's
was adopted by ICI, Rohm and Haas, Monsanto (through the American company is at
present trying to acquire a seed network), and Rhone-Poulenc. The French
group, which has just announced a new Fr 21-million EUREKA project to work
jointly with Nestle and Limagrain on artificial seed, seems to be sticking

to this strategy. It repeats, reassuring seed producers; '"We are willing to
transfer the technology....”

25012/12951
CSO: 3698/A179

26




BIOTECHNOLOGY, CHEMICAL ENGINEERING - WEST EUROPE

FRG PLANS DATABASE ON JAPAN BIOTECHNOLOGYVR&D 

Bonn TECHNOLOGIE NACHRICHTEN-MANAGEMENT INFORMATIONEN in German No 450,
26 Feb 87, pp 10-12. : :

[Text] Japan's total expenditures on biotechnologies increased by approxi-
mately 50 percent from 1981 to 1984, reaching 784.billion yen (more than
DM10 billion). Genetic engineering alone accounted for an increase of

150 percent for a total of about 25 billion yen. The biotechnological
sector employs more than 100,000 people, half of them scientists.

Japan is expected to rank second after the United States in international
bioindustry competition. In particular, basic research activities in genetic
engineering and applications-oriented development- are being -intensified.
Crucial to Japan's success even in the biotechnology field is close coopera-
tion between state agencies and private enterprises. In order to gain

basic knowledge, specialized research associations and development corpora-
tions are set up in the pre-competitive phase with ministerial aid. A

total of 129 companies are involved-in genetic engineering projects (only '
18 in the FRG). The Biptechnology Development Corporation (BIDEC), which
includes 175 companies, was established in 1983 with a subsidy from the
Ministry of International Trade & Industry (MITI). The Ministry of Health

& Welfare plans to pool 150 pharmaceutical companies to form a similar
development corporation. Universities are increasingly involved in basic
research on genetic engineering. U. S. standards have almost been reached.

These are findings of a 5-year study carried out on behalf of the BMFT
[Federal Ministry for Research and Technology] under the supervision of

Dr Rolf Schmid, current head of the Biotechnology Research Division at

Henkel Ltd. and, beginning on 1 April 1987, director of the Enzyme Technology
Division at GBF [Society for Biotechnological Research].

According to Schmid, Japan's success is due in considerable measure to
its excellent national and international information base, dJapan is far
better informed on the situation in the FRG than the FRG is on Japan.

The large company pools supported by the ministries run their own offices
for collecting and processing data. ‘ '

In order to closé this information gap, the BMFT has'funded the establishment
of the BIJANCA database;(Biotechnology in Japan--National and Corporate

-~
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Activities) which, startlng in the fall of 1987, will enter the market-

testing phase at GBF in Braunschweig.

The following tables provide a general overview of Japan's ministerial
expenditures on biotechnology as well as of the most 1mportant blotechnology

research associations.

Ministerial Expenditures on Biotechnology in

Ministry

MITI

Including:

--future industrial generatlon
——alcohol from blomass

STA (Science Technology Agency)
Including:

--B-Hepatitis vaccine

--ERATO projects

~--radiation medicine

MAFF (Ministry of Agriculture
Forestry & Fisheries) '

Including: »

--security of genetic engineering
resources

--foodstuff bioreactors

--new animal breeding techniques
--diffusion of biotechnological

methods to the country

MHW (Ministry of Health &

Welfare)

Including:

~=10-year cancer research program

~--security of genetic engineering
resources

Ministry of Culture

Including:

--genetic engineering experiments
--alternatives to animal tests
--cancer therapy

--human frontier project -

Ministry of Construction
--biological compact sewage
treatment plants

s
-

1985

4578

1252

1250

8608

2594

1698

28

1370
1012
1576

2241

836

409
280

1530
1019

18934

6090
1558
8616

103

Japan (millions of yen)

‘ SRR '_InduStrial
1986 Participation
5753
1280 yes
1310 yes
10408
‘1150 ‘ - yes
1245
2390
3110
915
548 yes
530 . yes
234 yes
3393 ves
1576
1032
13531
not available o
1605 ' R
8944
1729
130 yes




_ , » Industrial
Ministry . 1985 1986 Participation
Ministry of Environmental
Protection ,
--plants as pollution indicators - 47
——collection of micro-organisms » 48 43
for environmental research
Ministry of Labor ;
--biotechnology's impact on jobs - _ 8
Total ’ 37000. 42000
. N ‘
(1) Wichtige Biotechnoloq1e-Forschungsassoziationen in Japan
(2) Bezeichnung o ' (3) Anzahl (4)Laufzext Budget (5) Mxnxster:um
Fxrmen v (Mio Yen)
Research Association for. . - 14 1981-91 25000 . MITI
Biotechnology ) . .
Research Association for 23 » 1980-86 26000 MITI
Petroleum Alternatives
Development (RAPAD)
Research Association fiir 43 . ’ 1984-88 907 . MAFF
Food Bioreactor Development .
Research Association for 13 1985-89 91* - MOC
Compact Sewage Treatment ' '
Technique
Research Association for ) 8 1982-88 20000 STA
Development of Hepatitis B
Vaccination
(6) MITI AuBenhandelsministerium

(7) MAFF = Ministerium fiir Landwirtschaft, Forsten und Fischerei
(8) MOC = Bauministerium
-~ STA = Science and Technology Aqency
* Budget 1985/86

Key: :
1. Important Biotechnology Research Associations in Japan
2. Name
3. Number of companies
4, Term
5. MlnlSth
6. MITI = Ministry of International Trade and Industry
7. MAFF = Ministry of Agriculture, Forestry and Fisheries
8. MOC = Mlnlstry of Construction
8703/12955

CSO:  3698/M205
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BIOTECHNOLOGY, CHEMICAL ENGINEERING ‘WEST EUROPE

FRG UNIVERSITY EXAMINES INDUSTRIAL USE OF ENZYMES
Duesseldorf VDI NACHRICHTEN in German No 11, 13 Mar 87 p 33

[Article by Meinolf Schmidt:‘»VEhzymes_fof Industry: New Prodﬁcersb S
Out of the Multitude of Micro-Organisms;" first paragraph is VDI NACHRICHTEN
introduction] : ; :

[Text] Duesseldorf, 13 Mar (VDI-N)--In medicine, pharmaceuticals, and
technology the utilization of biologically active proteins and catalysts
(enzymes) is becoming increasingly important. This area is especially topical
because of new capabilities of genetic engineering. In this sector, where
biologically active proteins are produced in recombinant cells, short and gentle
manufacturing and purification processes are required to avoid impairment of

the biological activity of these substances. '

The institute for Enzyme Technology was established on 1 January 1986 7

at the University of Duesseldorf. Prof Dr Maria-Regina Kula, who heads this
institute, was previeusly employed by the Society for Biotechnological Research
(GBF) in Braunschweig. Her task is to organize the recently established
institute and to create a research. program for technical biochemiétry._

Basic Research With Obvious Interest for Applications

The design of this basic research is definitely applications-oriented.

Two parallel, complementary ideas have provided direction: First, the
discovery of enzymes that are capable of catalyzing specific one-step ‘
synthesies in industrial processes is a requirement for utilization as a
technical catalyst. Second, these enzymes must be produced in sufficient
quantities for the development of the process. According to Professor Kula,
improvements have been achieved in both areas which make industrial production
possible. : ~ : :

The activities in Duesseldorf, on the one had, aim at the utilization of
enzymes in industrial production processes, particularly the use of ',‘;
enzymes for the synthesis of chiral products, such as amino acids, which

are required both for the manufacture of infusion solutions for artificial
nutrition and as component substances for herbicides and pharmaceuticals. »
For this purpose, the search aims specifically at enzymes.with high selectivity
which possibly catalyze only one step. Amino acids cant then be ’
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synthesized from suitable and cheap basic compounds with the help of
these biological catalysts.

This approach represents an alternative to genetic engineering for the
manufacture of simple chiral substances. Because amino acids are not

primary genetic products, and because the enzymes for the biosynthesis of

amino acids are strictly regulated, genetic engineering is confronted in this
area much more difficult starting situation. In this respect, Professor Kula
says, this approach promises, at least in the FRG, to be successful for years
to come. Otherwise, this specific approach-in -the search for enzymes and their
utilization is pursued only in Japan.

First of all a certain search strategy is being tested which aims at finding
a producing agent which will synthetize the desired enzyme. According to
Professor Kula, this effort encompasses 'physiology, analytics, and hard
work." Today, preference in the search goes to new agents among the variety
of micro-organisms. For example, within the framework of a German Research
Society (DFG) research program, the Institute for Enzyme Technology is
presently searching for enzymes which catalyze C-C cross links.

In order to shorten the often lengthy search and selection of suitable
micro-organisms from the multitude ‘available, appropriate tests are

developed on a case-by-case basis. With the help of soil cultures they allow
the determination of whether a suitable enzyme is present or not. For example,
a test has been developed which indicates whether an: enzyme is present which
transforms hydantoins--preliminary forms of amino acids--to amino acids.

In addition, the micro-organisms are subject to a further screening process
according to the criteria of activitys stability, and substrate spectrum.

In this context, the analysis of the substrate spectrum is especially
important with regard to the technical process. The idea is to discover
whether an enzyme catalyzes the conversion of chemically analogous substances
which do not exist in nature or in biosynthesis, but do exist in the chemical

industry.

If a certain number of wild types is isolated according to these criteria,
identified by the German Microorganism Compilation (DSM) in Goettingen, and
classified as nonpathogenic, then it is possible to start cultivation of these
microorganisms in-larger quantities. The search. process for the enzyme ends
with the production of cells in sufficient quantities.

Laboratory Methods at Limits of Capacity

Fewer byproducts and waste products result during enzyme-aided synthesis
because enzymes have a markedly specific mode of action. After a

successful test run in the bioreactor, the procedure can be optimized both

by intentional genetic modification of the strain and by activity improvements.
The second large research area is expected to produce a sufficiently large
‘quantity of enzymes for the development of a technical process for cell
harvest and processing. Especially interesting are the early steps of processing
in order to maximize yield and to fully exploit the biological activity of an
enzyme.
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The traditional engineer's technical methods for purification of proteins
largely use laboratory methods driven to the limits of their capacity, which
results in high costs and loss of product. Professor Kula's achievements
bypass to a certain extent the limits of mechanical processing technology.

This is done by liquid-liquid extraction in aqueous phase systems after
mechanical cell fusion through wet grinding in ball mill agitation mixers and
high pressure homogenization. The liquid-liquid extraction not only

isolates the desired product ‘enzyme in the upper phase, but at the same

time separates cell debris in the lower phase.

On the one hand, the long known principle of protein distribution in

aqueous two-phase systems is used. On the other, the fact that cell debris in
a properly adjusted two-phase system collects in drops of the lower phase
is exploited. The resulting drop diameter cayses a sedimentation speed which
even for suspended particles smaller than 10~ m is in the range of seconds or
minutes.

In order to further augment the purity of the desired protein product,

the institute is currently developing "biospecific catches," agents

generating complex structures which are to increase the enrichment of
proteins in the upper phase, basically the same approach as in affinity
chromatography. Should this combination of physical and biospecific extraction
succeed, the chain of processing steps would gain be shortened. Similar
objectives are being pursued using membrane separation processes.

8617/12951
CSO: 3698/M219
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BIOTECHNOLOGY, CHEMICAL ENGINEERING | WEST EUROPE

FRG BUNDESTAG COMMITTEE ISSUES RECOMMENDATIONS ON GENETIC R&D

Bonn TECHNQLOGIE NACHRICHTEN-PROGRAM INFORMATIONEN in German No 393, 6 Feb 87
pp 2-20 '

["Excerpts" of the report of the FRG Buhdestag‘InVéstigative Committee on
the Opportunities and Risks of Genetic Engineering; date of issue not given]

[Excerpts] Introduction

The investigative committee has compiled recommendations for the FRG Bundestag

on various .areas of application, interdisciplinary themes, and legal

questions concerning genetic engineering{ These recommendations are the

final conclusions drawn by the_commission from its evaluation of the status of
research, development, and application possibilities of genetic engineering

and of the opportunities and risks of this technology recognized by the commission.

The recommendations are primarily directed toward the committee's sponsor,
the Bundestag. In order to achieve the objectives of the recommendations,
legislative measures are necessary in some cases; in some the committee
identifies the organizations which the Bundestag must call upon in order to
translate the recommendations into decisions and actioms.

Recommendations on future decisions for improving the Bundestag's administrative
and advisory capacities are drawn from the committee's experiences as a
parliamentary technology-oriented advisory organ.

In the following text, all of the committee's recommendations are summarized
with short introductions in accordance with the structure of the overall
report. For the reasoning behind each recommendation, reference is made to
the individual comprehensive chapters of the committee's report.

C 2. Plant Production

Genetic engineering offers opportunities to safeguard nutrition, increase
profitability of agricultural production, and bring about environmentally
safe agriculture. Therefore, the committee welcomes the application of
genetic engineering in plant production. Possible negative environmental
effects due to the application of genetic engineering in plant production
must be prevented. '




The committee rejects the genetically engineered production of plants resistant
to herbicides considered ecologically and toxicologically questionable; this

is particularly true in the case of outdated herbicides. On the other hand,
the committee above all supports genetic engineering methods in developing
resistance to disease-causing agents and pests aimed at reducing

environmental pollution by agricultural chemicals.

e
A

Recommendations

The investigative committee recommends to the Bundestag to urge the Federal
Government: ’

1. To promote research in the area of plant diseases. (phytomedicine) as a
priority. .

2. To intensify the promotion of research in industrial plants (renewable
raw materials) with genetic engineering methods, ‘ ‘

3. To intensify the promotion of research on the extraction of plant byproducts
and plant cell cultures to be used in medicine or agricultural chemistry.

4. To urge the promotion of genetic engineering products in applied research
which cannot cause problems when released, particularly in vector development
Or measures against viral diseases of plants.

5. To increase the inclusion in promoted activities of non—genetic engineering
methods for biological pest control and development of resistance.

6. To encourage and support the development of herbicides and herbicide-
resistant plants whose toxic and ecological effects are as slight as
possible.

Criteria for the ecological and toxicological superiority of new herbicides
that come into use in connection with genetically or technically produced
herbicide-resistant plants could be the following: lower half-life values
of substances for the tramsition into toxicelogically negligible metabolites,
and improved specificity of the herbicide. Structure and receptor research
can help improve herbicide specificity and therefore should be promoted..

7. To require investigation of herbicide-resistant plants, whose resistance
is based on a new molecular foundation, through approval procedure focusing
on their metabolic products and properties. It is also necessary to ensure
that the related herbicides have passed through the currently available

test system and that they have been examined in accordance with the current
level of science and technology for example, with regard to their toxicity.
This is also valid for herbicide-resistant plants which have been made
resistant to so-called outdated herbicides.

8. To involve the Federal Environmental Agency in the design of the ecology-
related inquiries related to herbicide approval, - S
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9. To create incentives, through increased awareness and suitable environ-
mental policies, so that users favor application of ecologically superior
herbicides.

10. “To support initiatives of the EEC and the FAO to‘set up gene banks of
plant material. _— ‘

11. To determine the need for preserves for conservation of wild plants
(and animals) and to develop these protective measures accordingly.

12. To tie the medium-sized plant cultivation enterprises more closely
to public research promotion; for example, through joint research projects.

13. To support institutions to carry out genetic engineering research on
plants for the requirements of Third World countries, or to create new
institutions of this type. In technological cooperation with Third World
countries in plant cultivation, special attention should be given to
conventional methods, since their potential for optimizing useful native
plants has by no means been fully exploited.

14, To prepare a report in which the methods of alternative agriculture,
which show fewer undesirable side effects than comparable conventional
methods, are examined with regard to their performance potential in terms
of producing foodstuffs, raw materials, and energy.

C 3. Animal Breeding

The committee has no objections to the use of genetic engineering methods in
animal breeding. For the FRG, this application should focus cn improving
quality, for example, of meat or increasing animal resistance to diseases.
With regard to animal breeding in the Third World the committee also approves
genetic engineering arrangements which aim at increasing production.

The committee expresses its support for the preservation of the variety of
animal species in agriculture. ‘

Recommendations

The committee recommends to the Bundestag that it urge the state and regional
governments:

1. To promote basic biomedical research on transposed gene animals as

these methods can provide important new contributions to the development of
biology and medicine for humans and animals. This research is to be carried
out under conditions that respect the provisions of the Animal Protection
Law.

2. To urge the promotion of arrangements in breeding research which lead

to an improvement in quality (e.g. of meat) and an increase in resistance
to diseases. ‘
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3. To conduct a precise analysis of the behavior of residues and the effect
on human beings before using endogenous biocatalysts [koerpereigne Wirkstoffe]
(as proteins or genes); for example, in growth hormones in animal production.

4, To insure'that‘vectér”technologY'procedures follow safety standards.
The use of retroviruses in domestic animals outside closed systems is
unacceptable. For research purposes, special emphasis is to be placed on
developing vector systems which do not use viruses as vectors, but offer
alternatives to them (e.g. electroporation) [Elektroporation].

5. To urge the development of serums with subunit vaccines in all possible
variations. As long as the so-called vaccine plan is 1nev1tab1e, care must
be taken that no harmful effects for human health occur.’

The Committee recommends to the Bundestag that it urge the Federal Government:

6. To promote research prOJects which aim at 1nvolv1ng genetlc engineering
in domestic animal breedlng in Third World countries, both in the form of
bilateral cooperation and by supporting multinational research centers.

In this case, resistance to diseases and utilization of feeds--that is
qualitative and quantitative performance increases in these areas=--should be
established as a priority.

7. To promptly test possible consequences of transposed gene .animal breeding
on the structure of agriculture.

C 5. Health

Genetic engineering enables us- to gain new knowledge about the origin and
course of diseases. The committee sees substantial opportunties in the
application of genetic engineering in the pharmaceutical area. - Genetic
engineering makes it possible to produce numerous new therapeutic substances,
vaccines, and diagnostic agents, as well. as sufficient quantities of endogenous
biocatalysts [koepereigene Wirkstoffe] which currently are available only

in small quantities. Sometimes it also:provides better quality. .Great
advantages are also evident in parasitology; for example, in fighting malaria.
These developments are to be promoted.

The committee believes that the relevant provisions of the law on pharmaceuticals
(AMG) require amendment with regard to the testing and the approval of .
medicines produced using gemnetic engineering.

Recommendations

The committee recommends to the Bundestag that it urge the state and reglonal
governments: ‘ :

1. To increase promotion of the search for additional endogenous biocatalysts
[koerpereigene erkstoffe] ‘methods for their production in organisms altered
using genetic engineering through priority programs within the BMFT [Federal
Ministry for Research and Technology] and the DFG [German Research Society].
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2. To urge the promotion of research plans which contribute to the growth

of even large proteins like coagulation factor VIII as a whole or in components
in yeast or bacteria cells instead of in mammal cells in order to avoid possible
contamination with viruses.

3. To have these products examined according to the latest level of science
and techmnology for those contaminating ancillary substances, including viruses
which are dangerous to human beings as long as there is no alternative to
mammal cells in producing many theraputic substances, vaccines, and diagnostic
agents which are administered to humans.

4., To promote basic research in conjunction with work on discovering hitherto
unknown endogenous biocatalysts [Koerpereigene Wirkstoffe], since research
helps to explain the role of these materials in the organism and especially
that interactions with other molecules in the human body. '

5. To insure that endogenous biocatalysts for the treatment of certain
diseases are administered to carefully selected patients and only in clinics
as long as there is insufficient knowledge about the physiological effect

of such substances. The selection of the patients should take place with
the participation of doctors with varied specializations, always including

a clinical pharmacologist.

6. To insure through suitable meagures that the ethical problems arising

in research with neuropeptides are promptly considered in projects concerning
the assessment of technical consequences. Experiments in this field should
only be undertaken under the supervision of an ethics committee.

7. To urge research plans during vaccine development, which are concerned
in particular with the production of subunit vaccines [Untereinheit-
Vakzinen] against infectious diseases. This is equally true for the
production of vaccines against diseases for which so far there has been

no vaccine, as well as for vaccines that would replace existing vaccines
because of reduced side effects and greater efficiency. Work on developing
vaccines against tropical diseases should take place within the framework
of a health policy strategy, which includes the fight against structural
ecological and infrastructural factors that are responsible for epidemic
infectious diseases.

8. Also to include research on genetic stability of pathogenic germs in
a research program for the development of genetically engineered vaccines
in order to avoid an acceleration of resistance generation through new
vaccines.

The committee recommends to the Bundestag to urge the Federal Government:

9. To establish a research center financed by the federal government,
where priority is given to examining clinical-pharmacological issues.

10. To abolish as soon as possible outdated guidélines for testing

medical products in accordance with Art. 26 of the AMG and to promulgate
the approval requirements for biocatalysts and pharmaceuticals produced
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by genetic engineering in ‘accordance with the recommendations of the
European Community. :

11. To clarify whether the production of materials such as antibodies
(for serums) and antigens (for vaccines) is subject to the provisions of
the AMG.

12. To draw up provisions to establish the conditions under which clinical
tests (on patients) are carried out. The evaluation of possible risks
requires in each case a multidisciplinary deliberation based on specialized
competence. In Art. 40 of the AMG, the participation of a pharmacist
should be required. o '

13. To draw up a detailed report on the experience gained in each case
for the overall approval of pharmaceuticals and monoclonal antibodies
produced by genetic engineering and to publish these in reports at 2-
and 5-year intervals, and to refer to them in the guidelines.

C 6. Human Genetics (Genomic Analysis and Genetic Therapy)
1. Genomic Analysis

The genetic engineering methods of genomic analysis can be used as diagnostic
systems to establish genetically caused diseases, tendencies, or certain
characteristics. Possible fields of application are prenatal diagnostics,
newborn screening, pharmaco- and ecogenetics, genomic analysis of employees
and of insurance beneficiaries, and in criminal and civil litigation.

The opportunities and risks of genetic engineering are different for each
specific field of application and therefore are to be evaluated differently.

1.1 Genetic Counseling and Prenatal Diagnostics

The scope and precision of prenatal diagnoses are increased and the
possibilities of genetic counseling expanded through the introduction

of genetic engineering DNA analyses. ' In the committee's opinion, this

is to be welcomed in the interests of the parents involved, However,
care must be taken that the DNA analysis is not misused in connection
with a possible abortion in the sense that children are chosen according
to desirable or undesirable genetic characteristics. - Furthermore, the
child's right of self-determination must be protected in prenatal data
collection. The parents' freedom of choice about the continuation of the
pregnancy must not be prejudiced. v :

Recommendations

The committee recommends to the Bundestag'td urge the state and regional
governments and professional organizations of physicians:

1. To adapt, through suitable measures, counseling procedures to the

broader possibilities of genetic analyses, to increase the staff and
technical capabilities as well as the number of genetic counseling and

}

38




diagnosis centers, and to improve the qualifications of the personnel in
these centers to the extent necessary. Currently valid principles of
genetic counseling should also be used in the future, especially if genetic
analyses on a DNA level are more intensively used in prenatal diagnostics.
Individual recommendations are made as follows: : .. . : :

—-For counseling:

1.1 The recourse to genetic counseling and prenatal diagnostics must
remain voluntary for ‘the parents. Lo

1.2 Tt is essential to guarantee that the increased possibilities of
prenatal diagnostics do not lead to any "eugenically" determined practice
of abortion. - Any possible social pressure to abort embryos that are proven
bearers of genetic defects must be counteracted immediately.

1.3 The counseling doctor is responsible for calling: attention to the
handicapped child's right to life during his discussion with the parents.
No "directive" counseling may take place in the genetic¢ counseling center.
The counseling doctor may exercise no pressure on those seeking advice
with regard to any particular decision, for example, in favor of an
abortion. -

1.4 It is a basic principlé that no "active'" counseling may be carried
out by the genetic counseling center. The counseling doctor shall not
actively seek potential patients. -

1.5 Genetic counseling should be a requirement for prenatal diagnostics
and take place several days before the extraction of cells for a prenatal
diagnosis., In this way, the parents are to be given information and time
to consider the risk of the cell extraction for the embryo and the mother
and the possible difficult choices that may result from the investigation
of genetic data. - L , :

--For counéeling'capability;and qualificatibné:-'

1.6 - Genetic counseling and the integration of the diagnosis results into
the counseling must be carried out by ‘a doctor. The genetic diagnosis
must be drawn up in human genetic institutes.: o :

1.7 The genetic counseling facility should work in' close cooperation

with a clinic in order to be able to carry out interdisciplinary-diagnostic
tasks since those seeking advice often come to a genetic counseling
facility believing that abnormalities are hereditary when, in fact, they
are not or not entirely genetically caused. Therefore, a high level of
multidisciplinary diagnostic knowledge is expected of the medical director
of a genetic counseling facility. L ' ' o

1.8 1If the genetic counseling facility is not already equipped with
interdisciplinary specialists, it would work in close cooperation with a
social assistance facility in order to be able to counsel those seeking
advice about the social consequences of their possible decisions in case of
conflict. ’
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The committee recommends to the Bundestag to urge professional organizations
of physicians:

2, To develop an advisory catalog of criteria to assist the counseling
doctor's decisionmaking in determining which genetically caused
characteristics should be diagnosed, with the participation of various
medical disciplines, representatives of self-help groups of patients
with hereditary diseases, and representatives of social groups.

In order to prevent any genetic data from being misused as a hidden
motive for an abortion on social grounds, the committee recommends that
professional physicians organizations agree to give parents only such
genetic data gained from a prenatal ‘diagnosis which indicate a’severe,
untreatable disease before the end of the 12th week of pregnancy.

The commission recommends to the Bundestag to guarantee:

3. That the regulations on data protection provide sufficient protection
of the genetic data collected in genetic counseling and prenatal
" diagnosis.

1.2 Newborn Screening

The committee believes that screening of newborn babies for serious
treatable hereditary diseases which occur at an early stage is a valuable
extension of ‘the instruments of preventive health policy. No screening
for untreatable diseases should be carried out. Genetic data collected
in newborn screening are to be protected from misuse. ' ’

Recommendations

The committee recommends to' the Bundestag to urge the state and regional
governments:

1. To draw up, in connection with professional physicians organizations,
a catalog of hereditary diseases, which can be diagnosed at an early stage
and preventively treated, according to which newborn screening should be
carried out. It should also be determined whether the early diagnosis
measures provided in the so-called "children's guidelines" are sufficient
for the basic principles developed by the committee for newborn screening.

The disease catalog for newborn screening is to be updated periodically

on the basis of the progress of medical and technical knowledge. Screening
for diseases mentioned in the catalog should be financed by health
insurance or by special programs of the regional governments.:

The awareness and freedom of choice of the parents with regard to newborn
screening shall be guaranteed by suitable measures.

The Bundestag is advised to guarantee:
2. That the regulations of the data protection law provide sufficient

protection for the data collected in newborn screening.
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1.3 Ecogenetics and Pharmacogeﬁetics

The committee believes that genomic analysis within pharmacogentics for

the purpose of choosing a suitable medicine for the .individual patient,
represents an extention of human medicine. .-Similarly, -ecogenetics offers
opportunities to prevent- genetically caused harmful reactions to envirommental
factors. Such investigations must not, however,. lead to the stlgmatlzatlon

of bearers of any particular genetic characterlstlc.. ~ '

Recommendations

Medicine is given an addltlonal defensive tool to av01d therapeutlc

incidents through pharmacogenetics, for example, by forecasting unde31rable
side effects. For this reason, the committee recommends to the Bundestag

to urge state and regional governments to promote and coordinate basic
research on pharmacogenetics in clinical and molecular biological laboratories.
It is considered necessary in the relevant ministries and research institutions,
such as the German Research Society, to establish and .intensify appropriate
research programs, as well as to promote them accordingly. In this

connection, the special attention paid to the genetics of medicine receptors
and enzyme systems involved in the catabolism of medlcines seems to be
necessary. o

It is further recommended that a committee be established to examine the
cost-benefit relationship of pharmacogenetic tests in order to be able to
test also the possibility ‘of adopting these preventive measures as special
therapy concepts in the catalog of services of health insurance.

The funding of research is similarly indicated for geneomlc analysis in

the field of ecogenetics, especially for certain heretofore 1nexp11cable
phenomena in medicine. It may be possible, for example, that "sudden infant
deaths" during the first weeks after birth, which may be caused by arcertain
genetic structure, could be prevented with appropriate knowledge.

An investigation should be made in cooperation with professional physicians
organizations and with health insurance agencies as to whether and for .
which special areas (e.g., for trips to other parts of the world) voluntary .
tests may be carried out to prevent genetically condltloned atoples, for
example,. allergies. : , o

2, Interventions.of‘Genetic Engineering in the Human Cell Genotype

2.1 Somatic Gene Therapy

Genetic transfer in human somatic cells is congidered by the committee
to be a basically valid form of therapy.

Recommendations
The committee recommends to the Bundestag to urge the Federal Government

to implement the following proposed procedures for the development and
utilization of somatic gene therapy: o o
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1. The condition for the permission for genetic transfer in somatic cells
is the authorization of the Federal Health Service upon approval from the
Central Committee for Biological Safety (ZKBS). The latter must examine
whether the scientific conditions for a genetic transfer are so well
explained that responsibility can be accepted for a therapeutic experiment.
In particular, an integral part of this is the determination of whether

it is demonstrated that in animal experiments and cell cultures:

~--the vector systems are safe and do not harm the organism,

--the new gene is incorporated stably into the desired host cell,
--the new gene is correctly expressed there,

--the new gene and its product harm neither the cell nor the organism,

--the new gene does not enter into untreated cells, especially the germ1na1
cells [Keinbahnzellen] :

2. For therapeutic experiments on humans, the regulations approved for
therapeutic experiments (Art. 40-42 of the AMG) must be followed. 1In particular:

--a research and therapy plan must be presented which contains a risk-benefit
consideration with reference to the patient as well as a descriptlon of possible
alternative treatment methods,

~--clear medical grouﬁds must be deomonstated,

--an indication must be given about the methods used to select the patients
involved,

-~the agreement follow1ng consultation with the patient or with his legal
representative must be produced,

--the protection of confidentially in carrying out the therapy experiment
must be guaranteed.

2. The points listed in 2 above should be examined by an ethics committee
set up by the Federal Chamber of Medical Doctors, which must approve the
therapeutic experiment. This committee will work in the initial phase of
clinical introduction at a federal level and shall coordinate its judgments’
with the ZKBS.

4. The parties directed affected by the therapeutic experiment (the patient
and next-of-kin) must be counseled by an additiomnal doctor who is not involved
in the research process and therapeutic experiment, '

2.2 1Interventions of genetic engineering in human heredity [Keimbahn]

The committee believes that interventions of genetic engineering in human
heredity [Keimbahn], even as therapeutic experiments, are to be prohibited.
In particular, any misuse of genetic engineering for purposes of human
breeding is to be opposed immediately.

Recommendations

The committee recommends to the Bundestag:
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-.1. To forbid genetic engineering interventions in human chromosomes _
cells [Keimbahnzellen] as a criminal offense, insofar as these chromosomes
. could later develop into fully functioning human beings. This legal

- prohibition should also extend to genetic transfer in embryonic carcinoma
“cells (EK cells) or teratom cells, insofar as these are tranferred into

1 blastocyst to be developed. Tnterventions in human embryos should

‘also be prohibited by eriminal law if these interventions affect chromosomes.
. Similarly, the committee recommends legal prohibition of breeding of -
_.identical clones in humans as well as the formation of chimeras from human:
" 'and animal embryos, as is also provided for in the proposal for an embryo
protection law by the BMJ [Federal Ministry of Justice]. :

_ The committee recommends to the Bundestag to urge the state and regional
governments: '

2. To ensure through suitable measures that gene transfer in totipotent
chromosomes, whose further development to fully functioning human beings
is not planned, be rendered impossible by compulsory research guidelines.

Section D: On Interdisciplinary Themes

D 1. Safety Aspects When Dealing With Microorganisms and Cells of
Multicellular Organisms During Genetic Engineering Research in the
Laboratory :

The application of genetic engineering has made the utilization of
biological materials safer in many areas, for example, the use of
pathogenic viruses in vaccine production. »

The existing "Protection Guidelines Against the Dangers of In-Vitro
Newly Combined Nucleic Acids" primarily involve technical safety rules
for genetic engineering work in the laboratory, although additional
safety regulations concerning the production field were incorporated in
the latest (fifth) edition of the guidelines.

The committee believes that the existing safety guidelines require

reexamination and also more precise exposition and in some cases amendment ,
especially for genetic engineering research with:

~-cells (cell cultures) of multicellular organisms

-—retrgvifuses

--oncogenes

--cell fusions and hybrid cells,

A regulation should also be promulgated so that all steps in the processing
of cells treated in genetic engineering and their disposal be carried out

under the same safety measures required in the laboratory for the genetic
engineering experiment itself. k ‘
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Verifiable training and qualification of laboratory personnel is a
prerequisite for working safely with pathogenic viruses or viruses,
microorganisms, and cells altered by genetic engineering, without which
even the most exacting physical and biological safety regulations would

be virtually worthless. Therefare, it is not sufficient to limit
qualification requirements solely to the laboratory personnel or even

just to the academic personnel. On the contrary, these requirements,
suitably categorized, must be valid both for the director of a genetic
engineering institution or related production plant and for non~technical
personnel working in this sector, e.g., cleaning staff and manual laborers.

The following recommendations for laboratory saféty have a close correlation
with some of the recommendations for "Workplace Safety in Biotechnological
Production Processes" outlined in the following chapter (section D 2).

‘Recommendations
1. When Dealing With Microorganisms
The committee recommends to the Bundestag to urge the Federal Government:

1.1 To charge the ZKBS with the responsibility for examining whether a
higher safety category must be enforced for cloning oncogenes and similar
genes which regulate the growth and development of a cell,

1.2 To comply with the regulation in the safety guidelines which provides
that the introduction of foreign genes into newly isolated microorganisms
may only take place if these microorganisms are approved in terms of the
biological safety measures (see Art. 12(2). of the safety guidelines).

1.3 To establish a facility in a public institution, for example, the
Federal Health Service or the Paul Ehrlich Institute, to develop pathogenicity
tests for microorganisms and to carry out such tests upon request.

1.4 To make sure that the list of classified microorganisms is regulariyv
updated and published.

2. 'When Dealing With Cell Cultures of Multicellular Organisms, Especially
in Mammal Cell Cultures.

The committee recommends to the Bundestag to urge the Fe