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Managing genetic material to protect intellectual property rights
S-C Jong and RH Cypess
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One of the most important policy instruments for the promotion of further biotechnology development is intellectual
property right (IPR) protection. However, one cannot improve upon a biotechnological invention without physical
access to the germplasm, making exchanges of genetic material necessary. A formal transfer agreement, which
addresses the key issues of ownership, access, use, and equitable benefit-sharing, is a powerful legal instrument
for intellectual property. Other restrictions are generally imposed as a result of national and international safety
regulations. Forming strategic alliances, such as joint ventures, collaborative research agreements, joint research
and development agreements, and manufacturing and distribution alliances to exploit the economic value of genetic
material, provides scientists with the mechanisms they need to bring their research material and products to the mar-
ketplace.
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Introduction enting the invention, recoup investments, establish market

Genetic resources include recombinant DNA plasmidspOSition’ preserve the. ‘def‘t“y' and generate revenues
gene constructs, chimeras, probes, microorganisms an.r_1rough forming strategic alliances, such as joint ventures,

mals, plants, and all associated information. Genetic'Ohaporative research agreem?nts, joint reseaarcg_an% devel-
material was once in the public domain and accessible t ﬁir:r?(?és 2%?%:2@2{3’(:6;2;”ua"’:fg;'q”r;?ner?g Istribution
the entire scientific community, but in the last few decades One of,the most im ortantgolic ir?strumen.ts for the pro-
major changes have taken place. Advances in biotechnokq P policy P

the isolation and characterization of valuable traits with 9 : 9 ’

enommous. economc potental. Techmiaues. ave beefle 198 AUsalied countris began nlernatonl o
devised for transferring genetic material between com- 9

pletely dissimilar organisms and for using living organismszed d'zmbuft'g? of g?net(ljc mallt_(larlals Ia_nd_ne_w teﬁhnolggles.
to produce chemicals, drugs, and metabolic products. number of bilateral and multilatera) initiatives have been
Thus, the use or application of that same material rna>%.aken orlgr(?:-dbeﬂg mplt_amgnte? to harmpfmze IFI>IR protec-
' - . .. tlon worldwide. Harmonization for most, If not all, coun-
now be judged an intellectual property right (IPR) with tries will mean introducing much stricter IPR protection

Ir?gr‘?tl Eg?éiigotg gerﬁEfndcgytﬁgveéﬁlgt?carlﬁggr'gl' LF;anS aﬂg\év at can have far-reaching consequences for discovery of,
g 9 9 ccess to, and use of genetic material and knowledge.

and technology being developed, prevent others from pat Some countries, led by the United States, have initiated

bilateral negotiations to secure stronger protection for the

intellectual property of their nationals. The United States

gorlr(?Spongence:R DrkS_C” JOIUI% g\(%%gci%TGypSSCAulture Collection, 1230has granted favored-trading status only to those nations that
arklawn Drive, Rockville, - , . ; ;

Abbreviations used: APHIS, Animal and Plant Health Inspection Service;hmeet glgld I,[F;]R prOteCtgn tsk'iand?hrds.hEu(SOQﬁan gountrlesf

CBD, Convention on Biological Diversity; CDC, Centers for Disease Con- ave done tnhe Sa_me' n the other _an , the a S_ence 0

trol (and Prevention); CLIA, Clinical Laboratory Improvement Amend- Strong IPR protection acts as an effective trade barrier [6].

ment; DMM, Domestic Mail Manual; DOC, (United States) Department

of Commerce; DOT, (United States) Department of Transportation; EC, . . . . .

European Community; ECCN, Export Control Classification Number; Ownership/sovereign rights to genetic material

EP(_:, European Ffate'nt Convention; FAO, (United Nations) Eood and,l_h fi . . | . .
Agriculture Organization; GATT, General Agreement on Tariffs and 1 N€ fIrSt international agreement to recognize countries

Trade; GMO, genetically modified organism; IATA, International Air sovereign rights with respect to genetic resources was the
Transport As_sociation; IQAO, Interne_ltional Civil Aviatipn Orga_nization; 1983 United Nations Food and Agricu|ture organization
IDA, International Depository Authority; IMM, International Mail Man- (FAO) International Undertaking on Plant Genetic
ual; IMO, International Maritime Organization; IPR, intellectual property R It adopted th . that f | ibl
right; MAA, material acquisition agreement; MTA, material transfer eSOl_,IrceS. _a opte € premise a reely access_l e
agreement; PCT, Paris Convention Treaty; PPQ, Protection and Quara§€netic materials are the common heritage of humankind
tine Program; TRIPS, Trade Related Aspects of Intellectual Propertyto be conserved and used for the benefit of all. In 1989 a
Siates Publc Health Senice: ISP, United States Postal Sewvioe: Ugprg Oiication of the Undertaking clarified that free access
United States Patent and Traydemarlé Office; WIPO, World Intellectﬁal Pro—0 those materials no Ionger m_eant free. of charge_. A j._991
perty Organization: WTO, World Trade Organization FAO conference endorsed nations having sovereign rights
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farmers’ breeding material, which are made available at theesources will be made under material acquisition agree-
discretion of their developers during the period of developments (MAAs) and material transfer agreements (MTAS)
ment [11]. designed to protect source nations’ interests in any resulting
profits [5].

The CBD guarantees protection of IPR under existing
international laws and does not intend to restrict the avail-
Under the General Agreement on Tariffs and Tradeability of genetic resources. However, the Convention does
(GATT) bilateral actions were extended to multilateral reject the free flow of resources, that is, the ‘common heri-
negotiation of trade-related intellectual property issuestage’ concept. This implies that any future collector of gen-
Protection of biological innovations was introduced in theetic materials will have to sign the equivalent of a MTA,
GATT talks in 1990 and became the subject of specificand presumably agree to track the uses of the material, and
provisions in the final agreement. To become a membeto ensure that the donor nation receives a share of any pro-
of the World Trade Organization (WTO), according to thefits that may be realized from the material. By terms of the
Uruguay Round of GATT, a country must adopt the agree-Convention the national sovereign right concept applies
ment on Trade-Related Aspects of Intellectual Propertyonly to material collected in the future and not to material
Rights (TRIPS) which requires that patents be available foalready housed in culture collections. There are proposals
any invention in all fields of technology. TRIPS is the mostfor efforts to define source nation rights over those
comprehensive international mechanism ever negotiated amaterials already conserved [2,3].

IPR. Its provisions constitute minimum standards for the
protection of IPRs for biotechnological inventions.

Several articles in the TRIPS agreement deal with paten
ability. According to article 27.3, parties may exclude from Germplasm protection is a form of recognition and reward
patentability: (1) plants and animals, other than micro-for conducting quality research and product and process
organisms; and (2) essentially biological processes for thdevelopment [1]. For a biotechnological invention involv-
production of plants or animals, other than non-biologicaling genetic material to receive a patent, it must be ‘useful’,
and microbiological processes. This article will be reviewed'novel,” and ‘non-obvious’ to one of ordinary skill in that
4 years after the entry into force of the WTO agreementart. The utility requirement can generally be met by demon-
indicating the difficulties inherent to biotechnological strating a particular use, such as an isolated and purified
issues. Two other provisions in the TRIPS agreemenDNA that can be used to make a therapeutic protein or act
include: (1) protection of a process is extended to the proas an intermediate in the manufacture of an encoded protein
ducts directly made with said process (article 28.1.b); andvith an established function. An invention is considered
(2) in civil proceedings related to process patents, the reveovel if it has not been placed in the public domain, that
sal of the burden of proof is established (article 34) [12]. is, not described in a publication or available in commerce.

In most developing countries, lack of a competitive mar-A non-obvious invention is one that could not have been
ket, limited research facilities, and lack of participation of made with a reasonable expectation of success by a person
industrial sectors in innovative activities represent seriou®f ‘ordinary skill’ in the relevant scientific field from pub-
obstacles to capitalize on the benefits of a modern systeilicly available information.
of IPR protection. Despite the progress made by many It should be emphasized that the patent system applies
developing countries to adapt their regulations to TRIPSto technology, not science. ‘Useful arts’ is an outdated term
it still will be difficult to enforce them. Most countries lack for technology, the downstream useful product of science.
the institutions and personnel for safeguarding IPR. It isThus, the original donor of cells used to develop a cell line
also unclear to what extent developing countries, where aannot claim to be an inventor under patent law, since he
significant part of biodiversity is found, will be able to pro- or she usually has no conception of the potential of those
fit from sovereign rights envisioned in the Convention oncells and will play no technical part in the development of
Biological Diversity (CBD). a useful product.

Every patent is an exposition of a problem, the solution
to the problem, and the many opportunities seen by the
inventor for elaboration and practical use of his findings.
In 1993 the CBD became a legally binding framework for Physically, a patent includes a printed specification and one
conserving and utilizing global biological diversity. It or more appended patent claims. The specification contains
recognizes national sovereign rights over all geneticaa written description that describes to a person of ordinary
resources, as well as the need to compensate developisgill in the art how to practice the invention over the full
countries for the resources they have provided to the indudength and breadth of the claims. Patentability depends not
trialized world. The CBD grants access to those resourcesnly on the breadth of the individual claims but also on the
in exchange for compensation and technology transferisclosure of what the inventor regards as the best way of
Authority to determine access to genetic resources resyzracticing the invention. Full disclosure of an invention
within the national governments and is subject to nationalncludes: (1) a written description; (2) enablement; and (3)
legislation. Access is subject to prior informed consent andhe best mode known to the inventor at the time of the
based on mutally agreed terms. The CBD provides for thénvention [9].
sharing of benefits from genetic resources with the country Certain elements are included in a patent application,
of origin. This implies that future transfers of genetic usually in the following order:

Effects of GATT on patent laws

lj_Datenting in biotechnology

Convention on Biological Diversity (CBD)
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(1) A statement of the field of technology, that is, the sub-separately patentable. Therefore, a deposit of the living
ject. material in a public depository is not only allowed, but
(2) A discussion of the prior art, that is, background infor- mandated by patent offices to provide reference material.
mation, and a statement of the problem to be solved.More importantly, a deposit enables samples to be made
(3) Statements of the ‘objects’ of the invention, that is, theavailable to the public. Access to the deposited material is
benefits provided by the inventor’s discovery. regulated by the particular patent system under which the
(4) A summary or ‘definition’ of the invention, that is, the application was filed. As part of the patent specification,
solution to the problem that the invention provides, patent deposits can be used in providing evidence or proof

stated in technical terms. of patent invalidity or infringement after the relevant patent
(5) Detailed elaboration of all aspects of the invention ass granted.
summarized in the definition. The current regulations under which the United States
(6) A description of the usefulness or ‘utility’ of the inven- patent and Trademark Office (USPTO) will accept a
tion. deposit to satisfy full disclosure are found in th& Fed-
(7) Working examples. eral Registerof August 22, 1989, and became effective
(8) Claims, the legal description of what has been grantedanuary 1, 1990 (37 CFR 1.801-1.809). These rules are not
as an exclusive right to the inventor. primarily concerned with the substantive issue of whether

] a deposit is needed, although they state that the issue typi-
~ The claims are the heart of a patent and must be read igg|ly arises under the enablement requirement. Instead, they
light of the specification. They are the legal description ofset forth the examining procedures and conditions that must
the grant of rights to the composition, process, or produche satisfied in the event a deposit is required by the patent
that the owner may exclude others from using for the lifegyaminer. The rules emphasize the need for the permanency
of the patent. If an inventor claims less than what is dis-of the deposit during the life of the patent and of its avail-
closed in the specifications, he will only gain the scopeypijity 10 persons having access to the pending application
of what is in the claims. The focus of patentability and 54 6 the public without restriction after the patent issues.
infringement analysis is therefore on the particular claimsrpg ¢ rrent United States deposit regulations do not require
and claim formats that are used to describe the limits that a deposit be made prior to the filing date of the appli-

patent protection. Patent property differs from real Property. tion. However, in many foreign countries the deposit

in the sense that_ others can obtain claims to improvementr'T:,]ust be made before the filing date of the priority appli-
onLt.h_e broad c!a|m. d thei ducts h . inal cation in order to obtain foreign priority rights under the
beclc\)lmg ci)rrs/iwzglsir?nmo dzlrrnprtgcﬁﬁc;qlo avce[;]ncnias}ggyparis Convention Treaty (PCT). This consideration makes

. . i gy L7l .=~ a prefiling deposit virtually mandatory in many biotechnol-
biotechnology is defined as the application of living ogy applications

material to obtain useful products or services. It is now well . .
established that biotechnological subject matter is patent; The European Patent Convention (EPC) provided for the
eposit of a new microorganism in its original Rule 28 but

able, and the focus is the scope of the claims. In the United. o S e . ;
States not only new products and processes that involv id not restrict its availability during the time between the
publication of the application and the granting of the Euro-

biological material, but also the biological material itself,

if it is the result of an invention, may receive patent protec-pean patent. Ir) June 198(.) Rule 28 was amended SO that

tion. Therefore, for an invention involving biological during this period the strain is available only to an inde-
_pendent expert at the discretion of the inventor and not to

material, both the prosecution history, which is the ‘undis hi . i ing th f e
puted public record’ of proceedings in the patent office, and"i"d parties. Details concerning the need for deposit, tim-

the biological material, which is deposited in the culture!Nd Of deposit, release of deposit, jurisdiction of third par-

collection, are of primary significance in understandingt'es’ and availability during the patenting process vary from
the claims. country to country.

The Budapest Treaty on the International Recognition of
. ] the Deposit of Microorganisms for the Purposes of Patent
Deposit requirements Procedure drafted by the World Intellectual Property

The requirement that the technology behind the claimedrganization (WIPO) eliminates the need for multiple
invention be reproducible and available to the public is thedeposits when patent protection for inventions is sought in
basicquid pro quo(equally reciprocal exchange) of the pat- more than one country. Under the Budapest Treaty, which
ent system. Because of the complexity of living systemscame into force in 1980, a single deposit of a micro-
and the difficulty of repeating certain experiments, wordsorganism with a recognized depository (an International
alone, or even words coupled with a reasonable amount dpepository Authority or IDA approved by WIPO) satisfies
experimentation, may be inadequate to reproduce a biotectihe requirement of all the countries under the PCT or the
nological invention. Under patent practice, an applicantEPC. Such a deposit is also recognized by the USPTO. The
may deposit a sample of the relevant living material to sup-Treaty requires that the deposit be tested for viability. The
plement the description in the patent specification [8]. Theterm of the deposit is 30 years from the date of deposit and
description and deposit together constitute an enabling disat least 5 years after the most recent request for a sample.
closure. For example, a claim to a fermentation methodt does not address the timing of deposit or release, which
using a specific yeast strain might well require the deposiare determined by the relevant national laws. For purely
of the living material even though it is neither claimed nor national purposes, deposit under the Treaty is often not
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necessary. However, it provides the best system for theish to transfer or receive the select agents will be required
international recognition of a single deposit [8,9]. to register their facilities with CDC. Facilities will be sub-
ject to inspection to verify the information provided at the
time of registration. Only registered facilities will be able
to transfer or receive select agents, and documentation of
each transfer will be required. Clinical laboratories certified
Restrictions on the handling, storage, distribution,under the Clinical Laboratory Improvement Amendment
importing and exporting of genetic materials are generally(CLIA) of 1988 that intend to use and transfer select agents
imposed as a result of national and international safetynly for diagnostic, reference, verification, or proficiency-
regulations. Existing regulations primarily relate to hazardgsesting purposes are exempt from the requirements of the
to human health and the environment, the transport ofegulation.
materials, and quarantine laws [10]. The DOC regulates the export of biological material
Because some biological material is pathogenic or of ahrough the Bureau of Export Administration. Any organ-
hazardous nature, regulations for packaging and shippingm or toxin that appears under Export Control Classi-
are well defined by several United States federal agenciefication Number (ECCN) 1C61B requires a validated export
including the US Public Health Service (USPHS), the USjicense for all foreign destinations except Canada. The
Department of Agriculture (USDA), and the US Depart- pOC was recently requested by Congress to identify organ-
ment of Transportation (DOT). International shipments argsms that might be involved in biological warfare and to
also governed by the rules and regulations of the U$yace export controls on them. A new ruling, effective
Department of Treasury (Customs Service) and the USgust 8, 1996, minimally increases the number of vali-
Department of Commerce (DOC). _ _ dated export licenses required for certain viruses, ricketts-
_ Plant pathogens are organisms which can directly of5e pacteria, fungi, certain toxins or subunits, and geneti-
indirectly injure, or cause disease, or damage in any planta|ly modified organisms or genetic elements that contain
or plant part, or any processed, manufactured, or other prycieic acid sequences associated with pathogenicity and

ducts of plants. The USDA regulates the movement of all,re gerived from organisms, plant pathogens, or toxins on

plant pathogens across interstate or international boundan@ﬁe list. Immunotoxins, which are therapeutics with no bio-
and requires a permit from the Plant Protection and Q”arar]bgical ‘warfare applicz;tion are now excluded

tine Program (PPQ) for doing so (7 CFR Part 330). An “Jpq yransnort of biological material between countries is
organism that has been genetically engineered via recomb

nant DNA techni from a donor oraanism. vector rt'égulated by the International Postal Union, the Inter-
a echniques rom a donor organism, VEClor, Of,a4q04| Civil Aviation Organization (ICAO), and the Inter-

ggfﬁognagnﬁgtréhﬁréss 2Pﬂ?gt|:2$:1t z%rogo(gtfégz gZHIB%‘;ﬂational Maritime Organization (IMO). Recommendations
Thpe Animalq and Plant Health Inspection Servicedraﬁed by the United Nations Committee on Transport of
. ) Dangerous Goods are enforced by ICAO and IMO. The

i(rﬁgoHrlt?io?]f é?epatir?o%énrse%lfﬂ[i?/?aslt:gcrlr(no\r/?mtflstryg/ Iﬁ;ttgfelnternatio_nal Air Transport Association (IATA), a trade
organization of airlines, publishes a manual of air transport

gggg;n (e:(l)ynt\;g:ﬂ;rr‘;tg(r);r:lor which there is a national eradi- procedures in agreement with the ICAO regulations, which

The USPHS requires a permit (CDC 0.753) for import- are accepted by freight carriers worldwide. Because most

ation of any viable organism or its toxin that causes, ofnaterial is sent by air, IATA regulations must be followed
may cause, human disease. The regulation is administerdfl€ther the flight is by Postal Service or freight carrier.
by the Centers for Disease Control and Prevention (CDC) |N€ré has been some attempt at harmonization between
through its Foreign Quarantine Program. The CDC als he United States federal agencies and their European

regulates the packaging and shipping of human pathoge,{é)unterparts. For example, the DOT ha_s accepted the UN
for interstate transport (42 CFR 72.3). and IATA requirements for transportation of hazardous

After recent terrorist incidents, stricter controls on theMaterials and the Food and Drug Administration is working

possession, transfer, and use of biological agents werdith the European Community (EC). _
developed to ensure protection of public safety without Hazardous cultures must be packaged to contain all con-
encumbering legitimate scientific and medical research. Aents in the event of damage to the package or breakage of
final ruling was published in thEederal RegisteOctober ~ Vials. Proper packaging includes placing the primary con-
24, 1996. It (1) includes a list of infectious agents and tox-tainer (culture vessel) into a leak-proof secondary container
ins (‘select agents’) that are regarded as possible agents ¥ith sufficient absorbent material to contain all liquid in
interest to terrorists and establishes a process for changirije event of breakage. The package must be marked appro-
that list when new information becomes available; (2)priately with the required labels.
establishes a system of safeguards to be followed when In the United States biological material may be shipped
these agents are transported; (3) establishes a system fay the Postal Service or private freight carrier. Shippers are
tracking the acquisition and transfer of select agentgesponsible for the safety of those handling and receiving
between laboratories; and (4) establishes a process for aletbe material. The US Postal Service (USPS) in the Dom-
ing appropriate law enforcement authorities if an unauthorestic Mail Manual (DMM) and International Mail Manual
ized attempt is made to acquire one of these agents. (IMM) and the DOT in 49 CFR Part 173 all require that
Public and private laboratories, commercial companiesgtiological agents be packaged in accordance with the
academic and research institutions, and other facilities thatd SPHS guidelines in 42 CFR Part 72. The DOT describes

Regulatory compliance on acquisition and
distribution of materials
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requirements for packages containing infectious substancas Are there any existing agreements or understandings,
in 49 CFR Part 178.609. written or verbal, involving the material?

Ever since its introduction in the 1970s, the regulatione Was the material developed through funding by a
of rDNA technology has been a matter of concern. How- government agency in whole or in part?
ever, time has shown that the initially perceived hazards of
gene cloning and its potential adverse effects on theAccess restrictions
environment appear to be unfounded. To date the most suc-
cessful approach in regulation has been based on the faet Are fees or compensations, if any, for transfer of the
that biosafety guidelines developed for the containment of material defined?
pathogens are effective regardless of whether or not the Is distribution of substances and/or derivatives created
pathogen is a genetically modified organism (GMO). Once from the transferred material, not within the definition
a risk assessment is made, appropriate containment levels of original material transferred, permitted?
can be prescribed. e |s transfer to third parties limited?

e What is the current system for making the material avail-
able, ie, what is the nature of the industry for the
material?

What is the amount of material available, how is it gener-

Material transfer agreements
Living organisms are difficult to describe verbally and e

impossible to duplicate from a written patent description.
Thus, the availability of living material is more important in

a biotechnology patent than in any other type of intellectuale

property. One cannot improve upon a biotechnology inven-
tion without physical access to the germplasm, making

ated, how would it be made available for commercializa-

tion?

Are there points in the industry or the distribution system

which can be readily accessed or utilized to manage or
control the material?

exchanges of genetic material essential for advancement @f Does the inventor need to or want to have a role in sup-

science and technology.

plying the material?

Agreements to transfer material can range from a verw Is the material transferred to be returned or destroyed

formal written document to an informal exchange with no

upon termination of the transaction?

exceptions or implied limitations on use of the materials.
A ‘free exchange’ is understood to mean an exchange olse restrictions
an unrestricted nature, that is, available to anyone, while
‘exchange for free’ means that there are no cost®s Is the contributor granting exclusive rights or nonexclus-
involved [4]. ive rights?

A material transfer agreement is a powerful legal instru-e Have any warranties or representations been made by
ment for intellectual property. It has the advantage of bind- the contributor?
ing the parties involved and their successors to an agrea What is the scope of use permitted, ie, use for research
ment before a patent issues, after it expires, and even if it purposes only?
never issues. Most often it is the lack of this type of agree-e Are any territorial restrictions or field of use restrictions
ment that results in litigation. Even a simple transfer agree- in existence or sanctioned by sovereign authority?
ment can provide important legal rights. Without it, certaine Are any applicable government statutes, regulations and
statutory and implied obligations may or may not be voluntary guidelines, or product liability insurance
imposed by a court. Therefore, it makes sense to reach at required for utilization?
least a basic agreement before transferring samples of bi@ Are any potential tax implications or potential antitrust
logical material to another researcher, especially if the problems subject to the jurisdiction of sovereign auth-
research has any commercial potential. ority?

All genetic material has the potential to contain pro-e Are there existing standards or accepted norms for this
tectable intellectual property and any limitations on owner- type of material?
ship or commercialization opportunities must be made cleas Are there existing public/private sector relationships per-
by the owner. It is important that the following key issues tinent to this material?
and questions be addressed in negotiating a material trane- Does the user have an existing licensing obligation to a
fer agreement. third party?
Ownership Benefit-sharing
What is the commercial status of the material, ie, does
it need further development, or is it ready to be marketed
or used?
What is the economics of the material? Is it of primary
value or a downstream product?
What capability is required to bring the material to the
marketplace?
Is there other material that is critical or contributes to
the successful use of the material?

e Are there clearly defined ownership/sovereign rights toe
the genetic material, either as intellectual or personal
property?

e Does the contributor have full ownership rights ande
ability to transfer?

e Does the contributor have full title to the material and e
all its parts and products?

e What is the status of any applications for intellectual pro-e
perty rights?
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Do the transferred rights involve any intellectual pro-institutions, and companies are forming strategic alliances,
perty rights owned by the contributor? such as collaborative research agreements, joint research
Who has the rights to any patent, if a patentable invenand development agreements, joint ventures, and manufac-
tion results from the material? Will the contributor or turing and distribution alliances, to exploit the economic

the user file, prosecute, and maintain the patent? value of genetic material, thus providing scientists with the
What is the potential commercial life expectancy of tools they need to bring their research material and products
the material? to the marketplace.

Is an option available to license commercially useful
embodiments or improvements produced by the user o

o eferences
the material?
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