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Summary

The modern concept of industrial property includes the fol-
lowing subjects: patent, utility model, industrial design and
trade mark. Of special interest are the rights in biotechnology,
where patent protection is specifically regulated. The roots of
the present European Patent System draw back to 1953, when
the first negotiations concerning a commion European Patent
Systent have been started. As the first result of these discis-
sions, the so-called Strassbonrg Conoention was signed in 1963,
in which Article 2(b) is concerned with the area of biotechnol-
ogy. The industrial property rights in biotechnology are con-
stantly harmonized by WIPO (World Intellectual Property Or-
gmiization). In the International Patent Classification (IPC) the
area of biotechnology is covered by the subclasses C12N through
C12Q. Each non-living matter obtained by biotechnological proc-
esses can be patented. Microorganisms can be protected by patents
too, but the deposit of the invented microorganismi is obligatory
at an official depository institution. The jurisdiction of the
Eutropean Patent Organization (EPO) generally excludes plant
and animal varictics from patent protection. The number of
patents in the arca of genetic engineering is growing faster
than the total ficld of biotechnology, so that its portion of about
25% at the beginning of the eightics has reached about 40 %
in 1989, with an absolute mimber of 1000 patents.

Some of the most important consequences of the
progress in industrial products and processes are related
to industrial property protection. The process of patent
protection began with the Paris Convention in 1830 and
the Berlin Convention in 1866, where the basic principles
of industrial property protection were laid down. The
roots of the present European Patent System, as opposed
to the national patent offices, draw back to the fifties,
when the first negotiations about a common European
patent system began. The first result of the negotiations
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Sazetak

Danasnja  koncepeifa industrijskog vlasnistva obuhvaca
patent, industrijski uzorak, te trgovacki @ usluZni pecat. Po-
drucje poscbrog interesa industrijskog vlasnistva cine prava u
biotelmologiji, gdje je patentna zastita posebno regulirana. Go-
dine 1953. zapoceli su pregovori o europskont patentnom sis-
tavi, a prot rezultat tilt rasprava bila je konvencija Strassbourg
potpisana 1963. godine, n kojoj se clanak 2(b) odnosi na podri-
¢je biotehnologije. Prava industrijskog vlasnistva u biotehmologiji
uskladuje WIPO (World Intellectual Property Organization).
U internacionalnoj patentnof Klasifikaciji (IPC, International Pat-
ent Classification) podrucje biotelinologije obuhvaéeno je pod-
skupinama od C12N do C12Q. Patentirati se mozZe svaka nediva
toar dobivena biotchnoloskim procesom. Takoder se mogit paten-
tiralt i mikroorganizmi, ali se njilvn pohrana mora provesti u
skladi s budimpeStanskini ugovoront (1980. god.) o interna-
cionalnoj  pravovaljanosti polirane unutar patentne  prijave.
Enropska patentna organizacija (EPO) iskljucuje moguénost
patentne zastite biljnili | Zivotinjskih vrsta. Brof patenata iz po-
drucja genetickog inZenjerston povecava se brie nego ukupni
broj patenata iz svilt podrucin biotehnologije. Pocetkonr osantde-
setil godina patenti iz genctickog inZenjerstoa iznosili su 25 %
da bi 1989. godine, s 1000 patenata, porasli na 40 % od kupnog
broja svih patenata s podrucja biotehnologije.

was the Strassbourg Conventoin, signed in 1963, which
represents the basis of the existing European Patent Sys-
tem. At the European Patent Conference in Munich
(1973) the organization of the European Patent Office
(EPO) was proposed, with the aim to create an European
system for granting patents. The EPO was organized
and became active in 1978.

In order to be protected by a patent, an invention,
according to the majority of national legislations, should
comply with some requirements as to concepts of: nov-
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elty, inventive step, industrial applicability and suffi-
ciency of description of the invention. In other words,
an invention is new if it was not known or available to
others prior to the date of application of the invention.
Thus, the purpose of the patent system is to promote
technology through new inventions and to prevent in-
ventions from remaining secret (1).

Inventions in engineering and those branches of the
natural sciences that deal with inanimate matter are eas-
ily patentable. In the case of living matters, certain prob-
lems arise. Most patent laws make a distinction between
discovery and invention and exclude mere discovery
from the benefit of patent protection. Everything that
pre-exists in nature, without human interference, as well
as the phenomena and intrinsic properties referred to
natural products or natural laws, may be considered as
discovery.

In the field of biotechnology, the occurrence of a
number of substances, microorganisms and other mate-
rial raises an immediate question concerning the protec-
tion of possible discovery and the question under which
conditions it may be treated when considering the con-
cept of novelty. The European Patent Office (EPO) in its
official Guidelines promotes the view that an invention
should not be considered unpatentable for the reason
only that it is composed of living matter, and their state-
ment is as follows:

»To find a substance freely occurring in nature is
also mere discovery and therefore, unpatentable. How-
ever, if a substance found in nature has first to be iso-
lated from its surroundings and a process for obtaining
it is developed, that process is patentable. Moreover, if
the substance can be properly characterized cither by its
structure, by the process by which it is obtained or by
other parameters, and it is 'new’ in the absolute sense of
having no previously recognized existence, then the sub-
stance per se may be patentable. An example of such a
casc is that of a new substance which is discovered as
being produced by a microorganism.«

The position of EPO on this issuc is shared by the
most industrially developed countries of Western Europe
and is endorsed by the European Commission (2).

An universal requirement of international patent law
is that every patent provides a disclosure sufficient to
enable a skilled person to perform the process or make
the product for which the patent has been granted. One
of the most discussed aspects concerning patentability of
biotechnological inventions is the sufficiency of disclo-
sure and the possibility to repeat the invention. It is nec-
essary that a patent application be sufficiently under-
standable and supply all necessary information so as to
make possible its reproduction and use.

Considering that biotechnology deals with microor-
ganisms and other living matters, and that they have ex-
tremely complex structures, it is very difficult to describe
them in an appropriate way. This problem was overcome
by the use of culture collections as patent depositories
for microorganisms and other incompletely describable
biological materials. The details for this procedure are fixed
in Rules 28 and 28a of the European Patent Convention.
This practice is now adopted by all member states of the
EPC. Deposit of microorganisms therefore, supplements

the written disclosure by providing a source of biologi-
cal material from which third parties can obtain samples
in order to perform what is described in the patent ap-
plication (2).

For the purpose of international patenting procedure
the Budapest Treaty simplifies the requirement of micro-
organism deposits, when the same invention needs pro-
tection in several countries simultaneously. It establishes
that the microorganism deposited in one contracting state
is recognized as such by other member statcs. The de-
posit shall be effected at the filing date of the patent ap-
plication and the sample storage lasts 30 years.

The deposition provides a legal solution for sufficiency
of patent disclosure, but does not necessarily provide a
commercially acceptable solution. For all other types
of invention the inventor provides only information,
whereas in biotechnology he must provide the microor-
ganism through which the benefits of the invention are
realized. The organism itself provides much of the
know-how, therefore, the access to such biological mate-
rial is of the greatest commercial importance. In losing
control of the deposited microorganism at the application
date, the applicant is at the point of maximum weakness.
Accepting that the original deposit requirements werc
problematical EPO has introduced »independent expert
solution«. The sample is released to the expert who can
do all that is required by the party on whose behalf he
acts, except that he cannot pass the sample to such party
(3).

At present, each non-living matter obtained by tech-
nological processes, as well as biotechnological processes,
especially genetic engineering, can be protected by pat-
ents, but genetic material in the form in which it is pre-
sent in nature cannot be patented. However, it is possi-
ble that after identification and isolaiton in an usable form
for transference to other plants or other living material,
such genetic material could be the subject of a patent.
Therefore, living matter, including microorganisms which
are the product of a biotechnological process can be pat-
ented.

According to EPC, patents shall not be granted in
respect of »plant or animal varieties or essentially bio-
logical processes for the production of plants and ani-
mals«.

As to animal varieties, they are excluded from pat-
entability, whereas animals as such can be patented. The
expression variety in the context of animals denotes only
morphological or phenotype divergences. According to
this opinion, animal species should be excluded from
patentability, because they are groups of animal popula-
tions and not well defined individuals. The transgenic
animal like the so-called onco-mouse of the Harvard
University is patentable, because the onco-mouse is no
animal variety.

In order to get an overview of patents in biotechnol-
ogy, the use of International Patent Classification is help-
ful, where the area of biotechnology is defined by the
so-called sub-classes C12M through C120Q. The contents
of these subclasses are presented in Table 1 (4).

The main group C12N15 of the International Patent
Classification concerning genetic engineering, is pre-
sented in Table 2 (4). Therein application-oriented items
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Table 1. Definition of biotechnology by subclasses of the International Patent Classification (IPC) (4)
Tablica 1. Definicija biotehnologije prema podrazredima medunarodne patentne klasifikacije (IPC) (4)

Ci2M  Apparatus for enzymology and microbiology
This group covers:

1/00 — apparatus where microorganisms or enzymes are produced or isolated

— apparatus where the characteristics of microorganisms or enzymes are investigated

~ apparatus specifically adapted to employ microorganisms or enzymes as »reactants« or biocatalysts
3/00 — tissue, human, animal or plant cell, or virus culture apparatus

CI2N  Microorganisms or enzymes; composition thereof

1/00 - processes of propagating, maintaining or preserving microorganisms or compositions thereof
3/00 - spore-forming or isolating processes
5/00 - undifferentiated human, animal or plant cells, tissues; cultivation or maintenance thereof
~ plant reproduction by tissue culture techniques
7/00 - viruses; composition, preparation and purification thereof
9/00 - enzymes, proenzymes; composition thereof
11/00 — carrier-bound or immuobilized enzymes, carried-bound or immobilized microbial cells; preparation
thereof
13/00 - treatment of microorganisms or enzymes with electrical or wave energy, e.g. magnetism, sonic waves
15/00 - mutation or genetic engineering
crzp Fermentation or enzyme-using processes to synthetize a desired chemical compound or composition
or to separate optical isomers from a racemic mixture
1/00 - preparation of compounds or compositions by using microorganisms or enzymes
3/00 - preparation of elements or inorganic compounds except CO2
5/00 - preparation of acyclic or carbocyclic organic compounds
to 15/00
17/00 - preparation of heterocyclic carbon compounds
19/00 - preparation of compounds containing saccharide radicals
21/00 -~ preparation of peptides or proteins (single cell proteins, monaclonal antibodies)
23/00 - preparation of carotenes
25/00 - preparation of riboflavins
27/00 - preparation of gibberellin
29/00 - preparation of tetracycline
31/00 - preparation of prostaglandins
33/00 - preparation of steroids
35/00 - preparation of cephalosporin
37/00 - preparation of penicillin
39/00 - other processes for biosynthesis preparations
41/00 - separation of optical isomers

c12Q) Mensuring or testing processes involving enzymes or microorganisms (Dumunonssay); compositions or test papers theveof:
processes of preparing sucl compositions; condition-responsive control in microbivlogical or enzymological processes

1/00 — measuring or testing processes involving enzymes or microorganisms; processes of preparing

such compositions
3/00 - condition-responsive control processes

like the production of e.g. interferons, interleukins, hor-
mones are followed by the more basic oriented parts like
the use of vectors for introducing foreign genetic mate-
rial into prokaryotes or eukaryotes as hosts.

It is interesting to follow the biotechnology's poten-
tial for becoming a driving economic force, although it
is evident that putting the new scientific knowledge to
industrial use is a considerable task. The number of pat-
ents at the EPO in the area of biotechnology is con-
stantly growing. The total number of European patent
applications, including all sectors nearly doubled from
1980 till 1987, but the increase in biotechnology patent
application was threefold. Great rise was noticed in the
fields of genetic engineering and genetic enzymology
(number of applications in 1986 was 4.75 times higher than
in 1980). Nearly the same increase was noticed in patent
applications of biosynthetic compounds (5). Nevertheless,
there is a general upward trend of research and devel-
opment in biotechnology. According to Fig. 1, genetic en-
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Fig. 1. Number of patents at the EPO in the area of
biotechnology (6)

Slika 1. Broj patenata u EPO (europski patentni ured) iz
podrudja biotehnologije (6)
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Table 2. Main group C12N15 of the International Patent Classification concerning genetic engineering (4)
Tablica 2. Glavna skupina CI2N15 medunarodne patentne Klasifikacije koja se odnosi na gencticko inZenjerstvo (4}

15700

Nuote

Mutation or genetic engineering; DNA or RN A
concerning genelic engineering, vectors, e.g. plasmids,
or their isolation, preparation or purilication; Use of
hosts therefor

This group covers processes wherein Here is a nodification of e
senetic waterial whicl would not pormally ocewr in nature witl-
out intervention of nan which produee a change in fhe geie strie-
Lire wehicl is passed on o sicceeding generations.

15/01
15/02

15/03
15/04
I5/05
15/06
15/07
15/08
15/09
I5/10

15/11

15/12
15/13
15/14
15/15

15/16
15/17
15/18
15/19
15/20
15/21
15/22
15/23
15/24
15/25
15/26
15/27
15/28
15/29
15/30

15/31
15/32
15/33
15/34
15/35

15/36
15/37

15/38
I5/39
15/40
15/41

15/42
I15/43

Preparation of mutants without inserting foreign
penelic material therein; Screening processes therefor
Preparation of hybrid cells by fusion of two or more
cells, e.g. protoplast fusion
Bacteria
Fungi
Ilant cells
Animal cells
Iuman cells
Cells resulting from interspecies fusion
Recombinant IDNA-technology
I'rocesses for the isolation, preparation or purification
of DNA or RNA (chemical preparation of DNA or
RNA C 07 11 21/00; preparation of non-structural
polynucleotides from microorganisms or with
enzymes C 12 PP 19/34)
DNA or RNA fragments; Modified forms thereof
{(DNA or RNA nol used in recombinant technology
C 07 11 21/700)
Cienes encoding animal proleins
Immunoglobulins
I Tuman serum albumins
Protease inhibitors, e.g. antithrombin, antitrypsin,
hirudin
Hormones
Insuling
Growth hormones
Interferons; Lymphokines; Cytokines
Interferons
Alpha-interferons
Beta-interferons
CGamma-interferons
Interleukins
Interleukin-1
Interleukin-2
Colony stimulating factors
Tumor necrosis factors
Genes encoding plant proteins, e.g. thaumatin
Genes encoding protozoal proleins, e.g. from
Plasmodium, Trypanosoma, Limeria
Genes encoding microbial proteins, e.g. enlerotoxins
Bacillus crystal proteins
Cenes encoding viral proteins
Proteins from DNA viruses
Parvoviridae, e.g. feline panleukopenia virus,
human parvovir
lLicpadnaviridae
Papovaviridae, c.g. papillomaviruses,
polyomavirus, SV40
Herpetoviridae, e, herpes simplex virus,
varicella-zosler virus, Epstein-Barr virus,
cytomegalovirus, pseudorabies virus
PPoxviridae, c.g. vaccinia virus, variola virus
Proteins from RNA viruses, c.g. flaviviruses
Picornaviridae, c.g. rhinovirus, coxsackice
viruses, echoviruses, enteroviruses
Foot-and-mouth discase virus
Paliovirus

5

15/44 Orthomyxoviridae, e.g. influenza virus
15/45 Paramyxoviridae, e.g. measles virus, mumyps
virus, Newcastle disease virus, canine
distemper virus, rinderpest virus, respiralory
syncytal viruses
15/46 Reoviridae, e.g. rotavirus, bluclongue virus,
Colorado tick fever virus
15/47 Rhabdoviridae, e.g. rabies viruses, vesicular
stomatitis virus
15/48 Retroviridae, e.g. bovine leukaemia virus,
feline leukaemia virus, THV
15/49 Lentiviridae, e.g. immunodeficiency viruses,
visna-macdi virus, equine infectious
anacmia virus
15/50 Coronaviridae, e.g. infectious bronchitis virus,
transmissible gastroenteritis virus
15/51 Hepatitis viruses
15/52 Genes encoding for enzymes or proenzymes
Nole

In this grongp:

- genes encoding for procnzymes are classified with e correspnid-
iy genes encoding enzipies;

— enzymes are generally cafegorised according fo he »Nomencla-
twe and Classificalion of Enzynies« of the International
Commuission on Enzymes. Where appropeiate, this desigualion ap-
pears i ihe gronps below in pareniliesis,

15/53 Oxidoreductases

15/54 Transferases

15/55 Hydrolases

15/56 acting on glycosyl compounds, e.g. amylase,
galactosidase, lysozyme

15/57 acting on peptide bonds

I15/58 Plasminogen activators, e.g. urokinase, TPA

15/59 Chymosin

15/50 Lyases

15/61 Isomuerases

15/62 IINA sequences coding for fusion proteins

Nofe

In this group, the folfowing ferm s nsed wwith the weaning indicaled:
— wftisione menns the fusion of twe different proteins,

15/63 Introduction of foreign genetic material using,
vectors; Vectors; Use of hosts therefor; Regulation
of expression

15/64 General methods for preparing the vector, for

introducing it into the cell or for selecting the
vector-containing, host

15/65 using markers (enzymes used as markers 15/52)

15/66 General methods for inserting a gene into a vector

to form a recombinant vector using cleavage and

ligation; Use of non-functional linkers or adaptors,
e.g. linkers containing the sequence for a restriction
endonuclease

Note

In this group, the followeing expression is used with the pemning
indieated:

— snon-frmctional finkers« means DNA sequeeices which are nsed
tor Tk DNA sequences mud wohicl have no known funclion of
structural gene or requlating finiction,

15/67  General methods for enhancing the expression
15/68  Stabilisation of the vector

15/69  Increasing the copy number of the vector

I5/70  Veclors or expression systems specially adapted for

I coli



B. ZAMOILA

and N. MATIEVIC: Industrial Property and Biotechnology, Prefiraubeno-teluol, biotelmol. rev, 33 (1) 55-60 (1995) 59

Nofes

(1) This group covers the nse of L. coli as host

(2) Shuttle vectors also replicating in E. coli are classified accord-
ing to the other hosl,

15/71 Expression systems using regulatory sequences
derived from the trp-operon
15/72 Expression systems using regulatory sequences
derived from the lac-operon
15/73 Expression systems using phage lambda
regulatory sequences
15/74 Vectors or expressions systems specially adapted for
prokaryotic hosts other than £, coli, e Lactobacillus,
Micromonospora
Note
This group covers the use of prokaryoles as hosts,
15/75 for Bacillus
15/76 for Actinomyces; for Streptomyces
15/77 for Corynebacterium; for Brevibacterium
15/78 for Pseudomonas

15/79 Veclors or expression system specially adapted for

cukaryotic hosts;

N:Jf:‘
This group covers e use of enkaryoles as losts.

15/80 for fungi

15/81 for yeasts

15/82 for plant cells

15/83 Viral vectors, e.g. cauliflower mosaic virus

15/84 Ti-plasmids

15/85 for animal cells

15/86 Viral vectors, e.g. vaccinia virus

15/87 Introduction of foreign genetic material using
processes not otherwise provided for e.g.
co-transformation

15/88 using micro-cncapsulation, e.g. using liposome

vesicle
15/89 using micro-injection
15/90 Stable introduction of foreign DNA into

chromosome

gineering is growing faster than the total field of
biotechnology, so that its portion of about 25 % at the
beginning of the eighties has reached about 40 % in 1989,
with an absolute number of 1000 patents. These data in-
dicate that there are no special problems of patenting in-
ventions in the area of genetic engineering (6).

lLooking at the countries of origin, the United States
are dominating with a slightly growing tendency and
have reached an overall share of nearly 50 % (Fig. 2). Be-
tween the observation permdﬁ of 1984 — 1986 and 1987
= 1989 there is a growth in Japan, Germany, France and
United Kingdom, but less distinct than for the United
States. The genceral structure of Fig. 2 is valid for most
of the subficlds of biotechnology. A stagnation of the
number of patents of Europan origin can be observed in
the period 1987-1989. These signs of stagnation scem to
reflect the experiences of many companies that the re-
search and development process for getting marketable
results is often more time-consuming and more expen-
sive than assumed beforehand (6).

The number of patents for the application arcas of
pharmaccutics, agriculture and food, in the period 1981-

A500 -

3000

D 1984 1966

1987 - 1989

Mumber

2 500

2 000

1 &0
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500

Germany  France UK Others
Country of Origin

Usa Japan

lig. 2. Riotechnology patents at the EPO according to countries
of origin (6)

Slika 2. Patenti iz biotehnologije u EP'O), razvrstani prema zem-
llama iz kojih potjecu (6)

~ 1989, are presented in Fig. 3, wherein pharmaceutics
is, of course, the largest topic. The high number of about
900 patents in this area is a proof for a quite high activ-
ity. According to Fig. 3, the application areas of agricul-
ture and food are much smaller than that of pharmaceu-
tics. The agro-related biotechnology started at a very low
level in the beginning of the cighties, but grew steadily,
so that there are now higher patent numbers than in the
food arca. Within this arca the subficlds of biocides and
plant breeding are the most important ones, whercas
animal breeding remains at a quite low Jevel (6).

Observation about biotechnology in the Republic of
Croatia

Development of biotechnology in the Republic of
Croatia begins with the foundation of the Biotechnological
Faculty in Zagreb, at the end of the fifties and the erection
of the biotechnological department at the Pliva factory in
1960. The production of the antibiotic oxytetracycline at
the Pliva factory gave an impctus to the advancement of
biotechnology in Croatia. Despite the scientific results at

1000 -
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5
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G040
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1 1 1 i | 1 |-

1
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Fig. 3. Biotechnology patents at the TPO — production branches (6)
Slika 3. Patenti iz biotehnologije u PO — podrudja proizvodnije (6)
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the Biotechnological Faculty and industrial institutes,
there came a stagnation in the application of biotech-
nological processes and products due to obstacles in-
cluding market size, industrial infrastructure and avail-
ability of financial resources.

In the period 1984-1989 Pliva filed 65 patent appli-
cations, five of which concern processes or products of
biotechnology (7). According to the programs of invest-
ment, biotechnology will occupy an important place in
the economic development of the Republic of Croatia.

Although many factors are still preventing biotech-
nology from fully realizing its competitive potential,
rapid advances at the scientific and technological fron-
tier, a steady stream of secondary innovations contribute
to our belief that biotechnology will become a major so-
cial and economic force in the coming century.
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