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Intellectual property and protection of
right in biotechnology

S. Varadarajan
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The remarhable advance of modern biology has resulted in an impressive list of products and
processes of direct benefit to man, and promises much more. It also raises political, economic,
ethical and philosophical questions concerning patent law.

Intellectual property anses from some
new hnowledge of some value to many
In society at large. Such knowledge may
be in the form of a literary work, a
musical composition, a new arrange-
ment or design or assembly of known
components, a new product, a new
method or process of making a product,
a2 new combination or formulation with
better effects made from known ingre-
dients, a measuring or display device, or
a control system or programme for ana-
lysis and management. Protection 1s
granted for copyrnight of printed or
recorded material, a new product, a new
process, a design or a trademark. Such
protection ensures 1dentity.

Protection against copying is possible
for products such as a pharmaceutical
mixture, a perfume and a food prepara-
t:on through maintaming the informa-
tion on exact composttion or method of
preparation secret or by use of secret
ingredients. QOther methods are by
rendering copying or propagation im-
possible: sale of fertihzed eggs or only
female birds or only hybnid seeds, or
carcful control and destruction of mi-
crobtal strains of ndustrial fermen-
tation and micreoorganisms for anti-
biotics. Patents on products, designs or
processes offer protection for a hmited
period provided full disclosure of the
nature of the mvention 1s made. Copy-
rights on drawings, patents on products,
processes and designs, and registration

of trade marks pertain to industral
intellectual properties.

Characteristics

Laws on intellectual property rights are
national laws and differ from country to
country. By historical convention, no
distinction is made 1n any national laws
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concerning rights to citizens with regard
to property rights in this area, unlike
those laws relating to residence, owner-
ship of physical assets or shares in
compantes, or employment.

Intellectual property rights are also
modified 1n the same country from time
to time. These changes anse from
recogmition or derecogmition of certain
products, such as drugs and pharma-
ceuticals, foods, pesticides, agrochem-
cals, enzymes, antibiotics and other

chermicals, as qualfymg or not for patents
There are also differences 1in pertod of
protection Some countrnies have provi-
sions by which non-use of an invention
for manufacture in the country within a
spectfied time renders the patent invahd,
since the amm of the patent should be to
protect manufacture by the owner or a
licensee and not prevention of local
production In some countnes, it s
possible {or governments to have rights
of manufacture in the public interest.

New patenting principles are also
emerging In respect of design patents, A
few developed countries are granting
patents for semiconductor electronic
assembhies made from known compo-
nents that can be purchased. Others
regard such assemblies as mere arrange-
ments and not sufficiently onginal to
merit patent protection Electrome mi-
croprocessor controls are not tn-
variably patentable in all countnes. Ths
ts a subject of international debate and
negotiations presently.

Copyright provided for books,
periodicals, films or recorded music is
now sought to be extended to all
computer software. Here, again, there
are different pecceptions. Copying of
articles from scientific journals for
personal or group use and translations
may be regarded as infringements.

Trade marks provide an idenuty for
constant qualty, performance and unt-

formity of products from a manufa-
cturer or trader. While most countries
permit registration of foretgn and inter-
national brand names, some do not
allow therr use on items manufactured
within the country. Such brand names
may provide undue and unfair ad-
vantage over locally designed products
tn local markets and may prelude
export of products with foretgn brand
names.

Concerns

Attention to imtellectual industrial pro-
perty rights has increased sharply owing
to ncreased international transfer of
technology and international trade as
well as the very high costs imvolved 1n
successfully developing and marketing
new products and processes. Global
telecommunications and advertising in
mass mecdia at great expense provide
high level of recognition of brand names
across national boundaries. The ability
to copy products and processes in many
countries and compames in a very short
tume and the advances i mformation
technology have caused concern among
the ongmal tnventors, who are anxious
to obtain global protection nights. At
the same time, there ts concern that the
fruits of advances in science and tech-
nology should not be demied absolutely
or made excessively expensive for app-
ication 1n the mutigation of hunger,
poverty, disease, malnutntion and hu-
man suffertng in developing countnes,
which account for four-fifths of the
world’s population.

Many poor countries are unable to
purchase adequate numbers of scientific
and technical books and pertodicals or

sophisticated measuring and scientfic
instruments for teaching, research or

quality control. Qualified and motivated
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teachers, scientists, engineers and tech-
nologists ar¢ not able to perform
efficiently in such countries owing to
the high costs of requisites relative to
thetr resources and incomes. Thus the
differences in capacities to absorb and
develop technologies increase between
the developed and the developing world.,
New developments for increasing health
and wealth and for improving the qua-
lity of life are becoming knowledge-
based. High rates of obsolescence, high
rewards for application of new know-
ledge widely in a monopolistic-owner-
ship route, ease of duplication of new
technology, enhanced international
commercial trade and keener competi-
tion, shift of support for scientific
research from governments and inter-
national agencies to private-ownership
enterprises requiring commercial returns
on investments, and rising costs of
energy and raw materials are forcing
valuation of use of technology in comm-
ercial rather than social-benefit terms.
The premium on new technology and
its controlled use has become high.
Consequently, openness is yielding place
to restrictions. Much new knowledge
and technology has relevance to national
securtty and defence. Economic group-
Ings of enterprises or countries also
produce massive concentrations of re-
sources and power for generation and
use of technology for economic benefits.

It 15 in this context that there are
increasing restrictions on and concerns
regarding information and communica-
tion technology, new materials, energy,
environment and ecology. Biotechno-
logy Is yet another area of great promise
that offers scope for debates on oppor-
tunities and rights of sharing the
benefits.

International convention in
biology

There are fundamental differences in
perceptions of  intellectual-property
conventions related to biological scien-
ces and technology from those related to
the physical sciences. For instance, 1n
the case of alleviation of buman disease,
1t 15 not possible to patent techmiques
for surgery of all types—such as bypass
heart surgery—, organs transplants, tm-
plant of heart valves, artificial hmbs,
dialysis for renal faslure, plasuc surgery,
and surgical methods in cancer, appendi-
citts and neurosurgery. The actual use of

drugs, antibiotics or vaccines, Or any
form of diagnosis, prevention or cure of
disease or malfunction are not patent-
able. Indeed, mcdical tnnovators are
expected by convention to publicize
information and train others to copy
the techmiques. Artificial insemination,
in vitro fertihzation and embryo trans-
plants are such cases. Even cosmetic
improvement by surgery or therapy is
not patentable.

A similar convention prevails in
animal husbandry, providing no patent
cover for embyro transfer, artificial
insernination, use of hormones and
sterotds in animal growth or milk
production, animal vaccines, and drugs.

In the case of plants, tissue culture,
plant breeding, cell culture and organ cul-
ture are in the public domain and conside-
red prior art. Live plants, naturally occurr-
ing microorganisms, general methods of
propagation, biological control of pests
and weeds, and tmprovement of plant
nutrition and output are not protected by
patents. Hybrid lines are not generally
patented but closely held by monopoly-
secure control of parent plants. Even
new techniques of genetic manipulation,
by cell fusion, protoplast fuston, Agrob-
acterium tumefaciens, or shotgun firing
of DNA, do not have patent protection.

New varicties developed by plant
breeders tn untversities, agricultural
research organizations supported by
governments, and international agencies
as well as philanthropic foundations at
great effort and expense have been freely
released and allowed to be propagated
further nationally and tnternationally inthe
past. The green revolution 1n cereals
and other major crops in the last three
decades 1s the result of free exchange of
information and plant varieties among
scicntists and countries.

Again, in the case of microorgantsms
obtained by selection for production of
anluibtotics, amino acids, enzymes, alco-
hol and industnal chemicals, or those
for increasing biological nitrogen fixa-
tion, there are no patents. Commercial
beneflits are sought to be enforced by
contracts in  transfer of technology
through restrictions on further transfer
to third parties. Security and secrecy,
rather than patents, have protected
commercial returns. Such restrictions
have becn applied to closed factory-
controlled operattons, as in the case of
fermentation, but not to those ptopa-
gated 1 open-ficld conditions by large
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numbers of small farmers. Breeders’
rights on new seeds and plant varieties
restrict further propagation, and these
are relevant for plantations and large
farms.

Emerging trends

New trends are emerging in respect of
rights and freedom in the use of
techniques and materials related to
brology or to improvement of health
and productivity of life systems, While
naturally occurring substances, includ-
ing bioactives, cannot be patented,
simple modifications or man-made com-
btnations or the processes for produc-
tion of these as well as natural materials
could be patented. These include mods-
fted antibiotics, synthetic steroids, modi-
fied hormones and enzymes, anchored
enzymes, organ-specific drug-delivery
products by chemical combinations,
drug formulations, heart valves, artifi-
ctal teeth, plastic bags for blood storage,
slow-release drug implants and micro-
encapsulation products.

Agriculture

In the case of agriculture, new
varieties are sought to be protected by
breeders’ rights recognized in law 1in
some countries, through which further
propagation 1s restricted. Enforcement
of such rights in the case of freely
reproducible materials is only possible
with large holdings of land, as In
plantations or i very large tarms. The
breeder and supphier of primary seed or
planting material and the farmer have
common interests and benefits through
practice of sccrecy, sccurtty, and re-
striction on transfer. These are hhkely to
be prevalent in high-value cash crops
such as cashew, spices, essential-onl
plants, medicinal plants and ornamental
flowers. Even in these cases, infringe-
ments are dulficult to prove. These
cannot apply to freely propagated
plants cultivated by small farmers as 1t
is not possible to enforce rights econe-
mically.

There has been a small begmnmng in
the USA towards providing pateat
recogmiion for genetically engungered
life forms obtained by asexual methods
within the same species or by ntrodug-
tion of penes from another species.
Microorganisms such as Escherichid colt
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wm which human genes have been
incoiporated for production of human
isulin, human growth hormone, human
tnysue-plasminegen  activater and  hu-
man sireptohinase are examples Micro-
ial cells engincered to produce antigens
and antibodies for use In  vaccines
against commumcable discases of man
and amimals are also considered new life
forms qualifying for patents In the case
of plants such as tobacco, it has been
possible to evolive plants incorporating
mtcrobal gencs that provide resistance
to plant virus disease Dhrsease-reststant
elm trees and insect pest-resistant plants
have also been produced by genectic
engineering.

There are reservations and legal
restrictions on  the release of such
genetically engineered varieties of plants
and microorganmisms for free, open cult-
vanon on account of concerns of safety.
However, it can be surmised that a very
laree number of disease-resistant plant
vanettes will become available 1n many
countries through genetic engineering.
In the absence ol legal regulations or
due to tnability to enforce them, most of
these will be propagated, as the techni-
ques are relatively easy. Even though
palent protection may be possible, they
may not be enforceable in small-farm
agnculture or in the case of major crops
such as cereals, pulses, sugarcane, cot-
ton and potato. In Asian agnculture,
with small farms, such patent rights are
not practicable. They may apply only to
rubber, oillpalm, spices, tea, coffee, cocoa,
and pulp and fibre related to the paper
and rayon industries.

More genetically enginecred organisms
may emerge for pest and weed control,
and there is a possibility of patent
protection and effective implementation,
at least for a short period. Secrecy and
control over availability of these may
provide more returns than patents.
Similar condittons may apply to extracts
for photosynthesis activation. In many
mstances, trade marks and brand
names of products such as seeds, plant-
growth promoters, photosynthesis acti-
vators, natural biological-nitrogen-fix-
Ing orgamisms, and plantlets for propag-
ation could ensure commercial success
by wvirtue of providing assurance of
quality, and associated advisory and
inpul  services for soill testing and
ferulizer and pesuicide apphcation. Pa-
tents themselves may be less relevant in
commercial terms in such cases.
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Animal husbandry and fisheries

There are as yet no patent nights for
cross-bred  high-growth,  high-milk-
yielding or high-wool-producing ani-
mals as these arise from natural breed-
ing. But transgenic animals may emerge
that quahfy for patent protecuion. How-
ever, there is considerable reservation
on the wisdom of transgenesis in animal
systems, and, in the foreseeable future,
there are no real large-scale possibilities.
Patents will, however, be available for
a variety of new products for amimal
health, growth and productivity. These
include disease-diagnostic  devices,
growth promoters, milk-yreld enhancers,
fur- and wool-production promoters
and fertility regulators. There may be
new technologies for improving dige-
stability and nutritional quality of feeds.
Techmques for fractionation of sperm to
providc concentrations that would sub-
stantially favour a spectficaily desired
sex 1n offspring may emerge. This would
enable, for instance, the directed pro-
duction of female buffalo or cows for
dairying, avording bwrth of male calves.
Such selection may be favoured in
countries that do not have a need for
draught animals or bovina meat. Such
techniques may be patentable. There
will be opportunities for production of
desired amino acids and their incor-
poration 1n poultry, pig and fish feeds.
Inhibition of methanogenesis and wast-
age of feed by methane production and
evacuation by cattle through chemicals
and biochemicals could enhance feed-
growth efficiency in ruminants. There
are possibilities of increasing milk-yield
period without pregnancy and calving
by manipulation with hormones thal
would induce or prolong lactation.
These products and techmques would
also qualify for patents. Already, alter-
atton of sex ratio in fish by use of
hormones has been demonstrated. In
the wvirtual absence of males, growth
rates are markedly high Hormones may
also play a part in rapid growth 1n
shellfish and high-value fish such as
trout i fish farms. Opportumties for
brotechnology are very high indeed.

New principles and concepts

While the conventions of openness and

non-patentability of innovations in bto-
logy are being modified in the case of

geneucally engmeered hfe forms and

new breeders’ rights are growing for
traditional plant breeding, there are
lhkely to be many reservations on
providing such rights, especially con-
stdering the needs of developing coun-
tries On the other hand, the impractica-
bility of enforcing such rights in small
farms in such countries may lead 1o
refusal to transfer the advances. There
mdy be international pressures for
providing patent protection for many
advances in biotechnology and genetic
engineering, even though these may
favour only a small number of com-
panies 1n developed countrics. It 1s
therefore appropriate to consider the
principles of patent rights in biology
and also to evolve methods for ensuring
returns to innovators while obtaining
flow of advances for wrde beneflits 1n the
developing world. Some new congepts
and principles are cutlined below.

Biological diversity is the property of
the whole world and of all mankind.
The total genes of all organisms are the
inhentance of all mankind. Therefore,
all orgamisms and hfe forms that have
arisen to date by evolutton and natural
mutation and selectton are regarded as
nature and as not patentable When,
through genetic engineering, a modtfied
orgamsm 18 created, 1t has been propo-
sed that 1t should be regarded as an
inventton and hence patentable. In this
process, a particular geneuic property
and 1ts speciflic expression  through
production of specific chemical entities
known 1n one organism are transferred to
another organism. This could be consi-
dered a relocation of a naturally occurr-
Ing gene in a new environment. [t could
also be likened to assembly or arrange-
ment of sermconductors with new pro-
perties of storage of information and
ability of control. Such arrangements and
assemblies are themselves not accepted
at present in most countries as origimal
inventions that merit patent protection,
It 1s therefore not unreasonable to
regard all genetically engineered organ-
isms, ncluding transgenic ones, as
natural products and not as entirely
new and ongmal products or inven-
ttons. It 1s thus possible to argue very
forcibly that genetically engineered or-
ganisms are not patentable There is
Increasing evidence that genetic trans-
fer occurs In nature, and this adds
strength to the agreements favounng
non-patentabiity of man-made, geneu-
cally engineered organisms.
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New methods and techniques of
genctic engimeering may be devised, and
such processes could be termed inven-
tions. Patents on such techniques would
prevent their wide use and application,
to the disadvantage of the world
community. It 1s therefore suggested
that steps be taken, by international
consultation and agreement, to dis-
allow patent protection for such
techniques. Scientific academies and
international agencies should evolve
such a principle and insist that all such
techniques be disclosed, as i the past,
in scientific journals [irst and become
property tn the public domain.

It would also be appropriate for-all
agencies providing grants and support
for research in modern biology and
developmental biology to stipulate that
techniques of manipulation of genes be
freely published. Any use of such
methods for commercial purposes
would then be regarded as prior art and
not patentable. Large-scale use of
genetic-engineering techniques 1s al-
ready covered in many countrics by
stipulation, guidelines or laws requiring
prior approval of expert committees {or
safety review. Such reviews are carried
out at public expenditure and would
not be possible without the very large
expenditure on basic research, dis-
cussions by academies, and publica-
tions. It 1s therefore entirely reasonable
to regard any specific innovation by an
individual or company made as a
corollary or derivative of basic research
or after approval for large-scale use for
commercial purposes as not qualifying
for protection by patent. This would
eliminate monopoly over new techni-
ques for commercial gains. Even if any
rnights are to be granted, such patent
rights could be the property of national
academies or international agencies.

Actions required for international
agreements

It has been proposed above that
genetically engineered organisms and
new techniques of genetic engineering

should not qualify for patent protection.
It is, however, recogmized that these
concepts are counter to the beliefs of
many scientists and tndusinal commer-
ctal compantes. Therefore substantial
debate and discussions are necessary to
evolve guidelines and principles and to
obtain International agreements that
would ensure rapid progress and wide
apphication for the benefit of all man-
kind. There should also be adequate
Incentives for such research and evo-
lution of technologies. Some actions for
attaining these objectives are suggested
below.

(1} Biotechnology and genetic-engineer-
ing advances that have a major poten-
t1al for increasing agricultural produc-
hon and anmimal productivity will con-
tribute to reduction of hunger, mal-
nutritton, 1l health and disease, and
such advances of large benefit to
mankind should be regarded as simlar
to new techniques in surgery or therapy.
All attempts should be made to make
them available freely without the restri-
ctions of patent nights. Professional
scientists, technologists and engineers
should evolve codes of conduct similar
to those 1in medical practice and surgery.
(n) These concepts should be drafied as
documents for circulation to national
scientific academies and societies for
comments and debate.

(i) Governments and research funding
agencies should increase publicly funded
support for basic studies and for
application of results in agriculture and
animal  husbandry.  Opportunities
should be created for free exchange of
information, genetic sources, new varie-
ties and organisms as in the past
Training, particularly for those from
developing  countries, should be
tncreased.

(iv) Academies and governments should
provide high-level public recognition of
contributions by scientist groups and
companies in biotechnology applications
through awards.

(v) Funding by international agencies
for cooperative research, and techno-
logy evaluation, tranafer and widespread

use should be substantially increased.
Investments in efflicient and increased
food production using biotechnology
all countries is prefcrable to constant
atd and donation of lood in conditions
of famine.

{vi} Companies evolving new techno-
logies of value should be encouraged in
their efforts by grants and support to
the extent necessary. The nights of use of
technology, at least after a short inttial
period, should be purchased by inter-
national agenctes, with due compensa-
tion to the companies, and then made
avarlable widely against modest pay-
ments, taking note of overall benefit and
capacity to pay.

{vi1) Substantial efforts should be made
by a body of international experts
promoted preferably by UN organiza-
tions to famihanze leaders in govern-
ment and apex c¢lected-representative
organtzations such as national parha-
ments in developing countries regarding
the potentials, limitations and safety
aspects of biotechnology and genetic
engineering, and systems for the wide
application of advances, with particular
emphasis on agriculture and animal
productivity. Technologies have to be
modified {0 meet national and regional
needs in developing countries.

(vitr) Special coordinated research efforts
should be promoted and supported for
evolving varieties of primary crops with
drought and pest resistance in tromcal
conditions, taking note of local climate,
natural resources and types of pests,
and using techniques of biotechnology.
Similar action 1s required for develop-
ment of animal breeds, animal vaccines
and fodder in developing countnes.
Critical viable groups of expertise with
factlities should be available natonally
and in regions for meeting these obje-
ctives. Biotechnology applications (or
post-harvest preservation and process-
ing and in fisheries should also be
promoted similarly.
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