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Production of new bioproducts requires sev-
eral time and money consuming steps: re-
search, optimization, development, followed
by marketing, design etc. A new project (e.g.
biotransformation) needs investment of intel-
lectual effort. The investor, most often a scien-
tist, expects to gain profit. It is possible to pro-
tect intellectual property in the following ways:
-1, patents, used mostly in industry (e.g. phar-

maceutical industry, more recently applied

also to living organisms and their parts);

-2, trade secrets, used to safeguard some pro-
cedures (in this way, public opinion is not
informed at all about their existence);

-3, protection of plant and animal varieties
(applied mostly in "classical” agriculture);

-4, copyright, and

-5, copy protection rights used mostly by wri-
ters, artists and authors (e.g. computer pro-
grams);

-6, trade marks;

-7, registered designs.

Ideas, theories and natural laws (e.g. E = mc?)
are generally excluded from patenting and
from intellectual property rights protection.

Patents, trade secrets and (on a minor scale)
plant and animal protection rights are used in
the case of biotechnology achievements. A pat-
ent (not only in the case of biotechnology) can
be characterized as follows: For a limited peri-
od of time the competitors are excluded from a
precisely described area of technology: The
legal right to exploit the invention belongs to
the assignee (not to the inventors of the patent),
but the royalties bring profit to the inventor.
The public is informed about the invention and
has a chance to control the use of the achieve-
ments; patent examiners (experts in the field)
have to analyze the application of the patent.

There are unquestionable advantages of paten-
ting: 1, protection from exploitation by compe-
titors; 2, royalties to be obtained from licensing;
3, stimulation of technical progress and ex-
change of information as well as protection
against "double” invention. The scientific dis-
coveries can be more easily transferred to the
industry and commercialized due to patenting.

In the case of biotechnology some forms of
supervision and controls are necessary for sev-
eral reasons. We shall present here three of
them:

-1, to monitor safety precautions;

-2, to allay public concern (e.g. from the point
of view of ethics and morality);

-3, to protect the intellectual property rights
of the inventors.

A novel technology, such as application of
procedures involving recombinant DNA en-
gineering, may initially arouse anxiety in the
scientific community, lay circles as well as
among lawyers. However, there is no justifica-
tion for extending special control beyond the
necessary minimum. For example: the safety of
a foodstuff (or pesticide, or any other product)
is determined by its physical and chemical
properties, and not by the technology used in
its manufacturing. What is most important is
the safety of the final products. Nevertheless,
side products or contaminations of the nature
during the manufacturing process also have to
be strictly controlled. For modern biotechnol-
ogy one of the key issues is to make all con-
cerned understand the difference between
requlating the product or the process of genetic
modification. -

Biotechnology can be considered a very old
industry as well as a brand new one. I shall
limit the scope of this article to the following
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biotechnology areas: 1, all genetic engineering;
2, fermentation processes; and 3, manufactur-
ing and the use of synthetic peptides and oligo-
nucleotides (in general: oligomers) in the first
two cases.

Present state

In Poland there are at present (September,
1992) no formal regulations concerning intel-
lectual property, patent law, ethics, biohazard
and bioinformatics in relation to biotechnol-
ogy; however, not all new situations require
new legislation. As Poland plans to join the
European Community in a relatively near fu-
ture, the Polish scientific community has to
know (or has to learn) the regulations already
well developed in the Western hemisphere. In
this paper I shall focus attention on the com-
parison and analysis of present situation in
selected "peripheral" aspects of biotechnology.
(Several articles concerning these problems
have been published, mostly in Polish, in the
journal "Biotechnologia"[1 - 10}).

Objectives

Technology transfer may be defined as the
movement of technical information and/or
materials used for developing a product or pro-
cess, from one sector to another; in the case of
biotechnology mostly from the West to the East.
Both sides (donor as well as acceptor) should
be familiar with the state of the art not exclusive-
ly as it concerns technology but also in public
opinion and legal terms. The popularization of
the rules and regulations of the Western hemis-
phere in view of the forthcoming basic changes
in Polish law, is crucial. Poland will probably
join European Patent Convention and Buda-
pest Treaty in 1993. The society should be well
prepared for these events.

Importance and advantages

In anticipation of significant changes in geo-
politics and rapid development of biotechnol-
ogy as technology of the 21 st century, informa-
tion about new regulations is fundamental for

the scientific community. The new regulations
will affect not exclusively the transfer of pro-
ducts and technologies, but also the freedom
and transfer of information - which is a key
issue for scientific centers, for industry as well
as for the society.

The leading principle of granting a patent
protection [1, 10 - 13] is to secure the rights of
the inventor. Several factors affect the final
situation of biotechnology inventors. Bioinfor-
matics in today’s technological world is not
free of charge and it is not cheap (on the con-
trary - it is very expensive). Biohazard should
not be a term familiar exclusively to scientists.
In elaborating and marketing new technologies
which can affect human life, ethics should al-
ways be taken into account. Only the patenting
system guarantees the transfer of information
accessible inall these aspects. Combination of
these factors is strictly related to the future
development of biotechnology in Poland.

Unlike in Poland, we can observe in other
countries several high level initiatives concern-
ing future development of the legal status of
biotechnology. For example [4, 8,9, 14 - 18]: in
the U.S.A., within the framework of the Con-
gressional Office of Technology Assessment,
the Congress initiated the report "Biotechnol-
ogy in a global economy"; as the result Con-
gressional Biotechnology Caucus has been
formed. In Denmark and Germany the legal
status of biotechnology was the subject of a
plenary debate of the Parliaments, etc.

An enhanced level of commitment to biotech-
nology of the technologically leading states
(the US.A., Germany, Japan, France) should
encourage us to work on the legal status and,
particularly, on protection of intellectual
property in biotechnology in our country. The
commercial fruits of research in biotechnology
should be safe for the public and rewarding for
the academic community.

Historical background

Traditionally, the field of biotechnology has
been considered as belonging within the aca-
demic laboratory. However, the historical back-
ground of industrial importance of biotechnol-
ogy is well illustrated by the claim made by
Louis Pasteur in 1873: "a yeast free from organic
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germs of disease as a manufactured article ".

The milestones in modern biotechnology

patenting are represented by:

—-1. The Chakrabarty patent (issued in the
US.A., on March 31, 1981, # 4,259,444). This
patent claimed a microorganism having a
foreign plasmid inserted to provide for degra-
dation of hydrocarbons (e.g. oil). This was the
first case of patenting of a living organism per
se.

—2. In 1982 the U.S. Patent and Trademark Of-
fice decided that genetically engineered
plants can be covered by patents.

-3. The introduction of polyploidy in oysters
(April 1987) was the first patent related to
genetically transformed animals.

The aim of a patenting system

The leading principle of granting patent pro-
tection is to secure the author(s) a compensa-
tion for their achievements by the allowance of
an exclusive right. Another equally important
function of a patent system is to inform the
society about technological developments. The
flow of technical information stimulates com-
petition and prevents repetitions. Because of
these three factors patents prove to be an essen-
tial part of the strategic planning for research,
for industry and for national economy. The
patent system plays a key role in technology
transfer (on the know-how level and in invest-
ment). Only an efficient patent protection sys-
tem guarantees publication of scientific
achievements. The alternative is a company
secret (trade secret).

By definition patents [1, 8, 10, 13] are granted
for inventions which are: 1, new; 2, significant;
3, industrially applicable; 4, reproducible (by a
person skilled in the art). Patents can be
granted to: 1, products (e.g. a new microorgan-
ism); 2, compositions (e.g. a mixture which
contains microorganisms and exploits their ac-
tivities); 3, processes (e.g. production of a
microorganism); and 4, methods (e.g. a way of
preparing compositions or formulas). In the
case of microorganisms only the deposition of
their forms (standard samples) in a depository
institution guarantees their reproducibility.
The patent description should be descriptive
enough for the procedure to be reproducible by

the experts in the field. This characteristics
should be examined by a "person skilled in the
art". The term "state of the art" is defined by the
European Patent Organization [8] as "every-
thing made available to the public by means of
a written or oral description, by use, or in any
other way".

Patenting of living organisms and genetic
data, those concerning the human genome,
particularly, is highly controversial and emo-
tion arousing problem [2, 7, 16, 17]. Patenting
of animals [14] (excluding humans) and plants
[12]}is possible in the U.S.A. On the other hand,
according to the German law [8], patent protec-
tion can be granted only to those plants or
animals (or parts of them) which are essential
for further biological processes for production
of new plants or animals. The problem of
patenting animals is a complicated issue and
conflicting opinions have been presented [14].
It is important to note, that methods of produc-
tion (e.g. microbiological methods) are pro-
tected by patent law (with the exclusion of
protection under the Plant Varieties Protection
Law). However, we have to stress the difficul-
ties in drawing the borderline between paten-
ting the product and/ or the process in the case
of modern technology. We have to expect that
the number of patent applications concerning
living organisms or their parts will be increas-
ing. In several countries there are some restric-
tions concerning patenting, for example, medi-
cal devices [13].

Patenting in agriculture

Protection of a plant breeder’s right is fully
catered for under the Plant Varieties Protection
Law [12]. For a plant variety to be eligible for
protection it should be characterized by: dis-
tinctiveness, uniformity and stability. The plant
variety right allows the producer ( e.g. a
farmer) to produce and sell the reproductive
plant material of a given plant variety. The
fundamental "farmer’s privilege" is to save the
seeds from the current crop for sowing next
season. The plant variety protection does not
concern the technology of breeding and its
scope is limited to the physical and physio-
logical properties of the material. In the United
States plant breeding methods can be patented
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and protection of plant varieties has been
granted under the "Certificate of Variety Pro-
tection”. Genetic engineering technologies,
which are not covered by the plant variety sys-
tem, have created a new situation. Since they
can be described in similar terms as any stand-
ard technology and are applicable to many
plant species. Two forms of protection of a
plant variety can be granted: the plant variety
rights and patent protection. Combination of
these two systems can co-exist and provide full
protection of the property rights. It is worth
mentioning that this situation provoked a de-
bate on property rights to local genetic resour-
ces (particularly in the developing countries)
[11].

Microorganism

In Europe the term "microorganism” is
defined by European Patent Organisation
(EPO) as all microbiological entities capable of
replication (e.g.: bacteria, fungi, viruses, myco-
plasmae, algae, protozoa, cells) [13]. The Euro-
pean Commission of EPO suggests the paten-
tability of all living matter (except human) or
parts (of plants or animal varieties) which are
protected under the plant protection law. Also
the products of nature are patentable, if human
intervention consists in more than selecting,
cultivation or growing of biological species
under natural conditions. Moreover, there is a
fundamental patentability requirement to "de-
posit, access and redeposit” all forms of plas-
mids, microorganisms, fungi etc., in a deposi-
tory institution under the conditions of Buda-
pest Treaty [1, 10].

Differences in patenting systems

There are several basic differences between
the United States, European Patent Organiza-
tion and Japan [8 - 10, 13, 15].

The most important difference between na-
tional systems concerns the application of
either the rule of first to file (which is the case in
the EPO countries and Japan) or of the rule first
to invent together with 1 year grace period
(practiced in the U.S.A.). Publication of the pat-
ent application is released 18 months after its

submission in Europe and immediately after
patent granting in the U.S.A. There are signifi-
cant differences in the extent of patent examin-
ation by the national patent office: checking
exclusively the formal aspects or an analysis of
meritum of the patent application. The periods
of protection vary from 15 to 20 years. The
expiry time of patents is as follows: in Japan -
15 years after publication, in the US.A. - 17
years after being patented, in Europe - 20 years
after final application. The protection time is
counted from different starting dates (from the
date of application or the date of granting). The
access to microorganism deposits is limited to
a different extent (who and when is allowed to
obtain a sample). In Japan a very narrow scope
of protection is a standard; in some countries a
"patent in addition" under the same date and
issue number applied. The differences between
"invention and nature", procedure and period
of opposition are among most common dif-
ferences. Practically in all countries the inven-
tions which are incompatible with public order
or morality are prohibited; however, the defini-
tions of "public morality and order" differ
largely. The explanation of the presented dif-
ferences is evident: in particular countries the
patent law was developed in a slightly different
way in order to protect local achievements.
Application for a foreign patent is mandatory
in each country where protection is required. In
the case of important achievements, only glo-
bal scale patenting really protects the rights of
an inventor. The priority date is based on the
first patent application. However, the local pat-
ent laws have to be observed as well as the
language of the country has to be used. This
explains why global patenting is so expensive
and time consuming (the submission fee, prep-
aration of application, consulting, translation
costs, etc.). The European Patent Convention
(EPC) (1973, Munich) allows for some unifor-
misation: since 1978, a European Patent Appli-
cation at the European Patent Office in Munich
results in granting limited protection for 5
years in 14 European countries (the EPC coun-
tries include: Austria, Belgium, Denmark,
France, Germany, Greece, Italy, Liechtenstein,
Luxembourg, the Netherlands, Spain, Sweden,
Switzerland, the U.K.). In order to obtain pat-
ent protection the national patent application
must be filled outand submitted. Similarly, a
single application presented at the office of the
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World Intellectual Property Organization in
Geneva guarantees the priority, but in particu-
lar countries national patents must be ob-
tained.

Complications

The difficulties of biotechnology inventions
patenting can concern several aspects. Only a
few examples are presented here to show the
significance of the problem: Functionally ident-
ical enzymes can be isolated from different ma-
terial (by different techniques) with significant-
ly different structures (e.g. amino-acid se-
quence). Living organisms are extremely
complex and difficult to describe; previously,
the same preparations have been described in
significantly different ways (e.g. without the
knowledge of the primary structures of their
genomes or genes). Timeisalsoa crucial factor.
Inthe U.S.A. it requires on the average seven to
ten years to bring a therapeutic, drug or biol-
ogical product, to the market-place. During this
period, the description criteria may change. In
many cases, a clear statement of what con-
stitutes a "new molecule” is required for paten-
tability [9].

Freedom of transfer of technological informa-
tion and the question who is the owner of the
test results, directs the problem towards ethics.
"Technology" seems to have a clear meaning,
but "ethics" may be interpreted in different
ways. Moreover, ethical problems are charged
with many emotions, which often have an
economic background. For example, let us try
to solve the problem, who is the owner of the
data in the following case: a sample of blood
was routinely tested before the donor’s em-
ployment. Who owns the results: the donor of
the sample, the future employer (who pays for
the analysis) or the laboratory (where the test
was made). Is the researcher allowed to make
further analysis without permission? And the
next question: who should be informed about
the full spectrum of results: the donor of the
sample, the researcher interested in the scien-
tific aspects of blood analysis, the payer or the
insurance company? There are also other diffi-
culties: if the person concerned knows the re-
sult and buys the insurance, does he or she
have to inform the insurance company and -on

the other hand - is the insurance company
allowed to test the sample and gain profit from
the knowledge of the analysis results which
might be unfavourable for the person to be
insured?

In some countries the problem has been (at
least partially) solved. In Denmark, for
example, is forbidden to use genetic informa-
tion (from DNA sequencing) when hiring
people and selling life insurance.

The possible consequences of new develop-
ment in biotechnology have become the subject
of lively debates and great anxiety in many
countries (not yet in Poland). Opponents con-
centrated not on the new achievements and
future prospects, but on (potential) hazard and
risk. An example could be the public concern
with respect to genetically modified plants: is it
possible, that the gene(s) which has been man-
ipulated might be transferred to the environ-
ment? Speculations (not supported by any
scientific background) point to the possibility
of production of monsters by widespread gene
transfers. Fortunately, nature itself with the in-
tegrity of species as well as the legal regulation
of laboratory work [3 - 6] guarantee our safety.
During the last 10 years plant genetic engineer-
ing steadily developed. Today, most of the
major crops (and many vegetables and beauti-
ful flowers) have been routinely transformed
and numerous plants have already passed the
field tests (potato, tobacco, sugar beet, oil seed
rape, sunflower, soybean, cotton, flax, alfalfa,
maize, rice). Field tests of transformed plants
provide irrefutable evidence that new tech-
niques of biotechnology are safe for the envi-
ronment. Similarly, in the case of human health:
the U.S. Federal and Drug Administration
(ED.A)) [9] has approved more than 400 bio-
technology-based clinical products and about
1000 clinical tests are in progress and further
more than 1000 clinical trials applications are
under review. In fact, 50% of all new drug
applications for biological preparations con-
cern products made by monoclonal antibody
or recombinant DNA techniques [9]. Not a
single report suggesting danger for human
beings or for our environment has been
presented.

It is of importance to mention that the US.
Patent Office is preparing to adopt world pat-
ent standards [15]. The European system is
based on the already mentioned principle first
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to apply, while the American one on the first fo
invent principle. In the US.A. and the Philip-
pines all credit is taken by the person who first
came up with an invention (this has to be do-
cumented, e.g. by a certified laboratory note-
book). It seems from preliminary negotiations,
that the principle first to invent will be given up
and one year grace period will generally be
adopted. Within this frame, an inventor could
publish his results and fill a patent application
within a year. Several other provisions are
going to be unified: publication of a patent
application after 18 months (in the US.A. the
application remains secret until patent is is-
sued), scope of claims (in Japan this scope is
very narrow). Important issues include also the
acceptance of applications written in English
(patent offices in particular countries accept
applications in the local languages) and unifi-
cation of patenting costs.

Conclusions

Powerful tools of biotechnology have created
myriad biomedical products useful for clinical
diagnosis and therapy, including: tissue plas-
minogen activator, anti-clotting agent to rec-
ombivax HB, a second generation of hepatitis
B vaccine. In the next century, we expect bio-
technology to have even stronger influence on
our every-day life. The frontiers of biotechnol-
ogy shall expand so as to encompass not only
new medications, but also new sources of en-
ergy, biomaterials and diagnostic tools for
detection purposes in technology.

The future development of biotechnology de-
pends on several factors, including financing,
legal regulations, intellectual property rights
and litigation procedure. The following
priorities and future applications of biotech-
nology have been predicted in the report pre-
pared for the United Nations General Assem-
bly [11]:

—detoxification and water treatment,
-biological control of pests and diseases,
—crop biotechnology,

—freshwater and marine aqua culture,
—human health and well-being,
—industrial biotechnology.

The objectives of intellectual property pro-
motion in biotechnology include economic and

technological progress. From the inventor’s

point of view the following fields of activity are

of importance:

—National and international cooperation to im-
prove the organization, standardization and
distribution of documents.

—Creating opportunities for inventors and in-
novators to meet with potential users.

-Giving advice and providing assistance to
the governments and governmental agencies
(at their request) to improve administrative
procedures.

There is still a need to develop domestic (as
well as international) competent and effective
advisory boards which would exert a strict con-
trol, particularly over industrial biotechnology.
The academic community should be respon-
sible for the development of a workable
scheme of practical guidelines. It is essential
to include all interested parties in the advisory
panel. Regulations can form a framework for
assuring safe industry and possibly unpolluted
environment, as well as the security of intellec-
tual property rights of us all.
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Note added in proof:

The amendments to a bill of the Polish Patent
Law has been introduced on October 30, 1992.
This modification allows future unification of
legal procedures in Poland and West European
countries. A commentary concerning the new
patent legislature will be published in the jour-
nal "Biotechnologia”.






