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Abstract:  This article discusses the shifting focus of genomics and platform technology companies from concentrating solely on licensing tool technologies towards becoming true drug and product developers.  The article examines this issue in the context of public policy, the licensing of research tools, and shifting paradigms in drug development as a result of genomics.   

Introduction and Summary

The current paradigm for tool companies is evolving from the practicable use of genomics now toward the anticipated practical applications of genomics in the future.  The consensus of both scientists and investors is that owing to the lead time and costs entailed, integration of technology platforms, focused targets and ultimately therapeutic drugs that have been through clinical trials and are approved for commercial marketing remains years away.  The process is highly capital intensive.
  The lifecycles of technologies are limited so only companies with constant innovation can survive.
  Tool companies have to react to political and business considerations by cultivating favorable public opinion as regards providing reasonable access to platform technology for research while building an enterprise that attracts investors.

The business considerations include the need for consolidation of tool companies (because critical mass is necessary to reach efficient manufacturing and distribution scales) and for a pipeline of potential products in development (because of the limited lifecycles of tools) for without those two things, there will be little meaningful access to the capital markets.

The political considerations include the need to balance reasonable commercial restrictions on access to platform technologies against the broad dissemination of new technologies so as not unreasonably to limit future R&D.

For example, the bar to patenting gene-based inventions is rising as a result of increased legal requirements to demonstrate real world utility.
  The legal framework is always subject to change in the context of changing public policy changes.  Lawmakers and the courts make and interpret the law based on input from many sources including:  opinion leaders in the biotech and pharmaceutical industries, and in the research, academic, scientific, and public health communities.  Because enabling platform genomic technologies are becoming the basic starting point for research, lawmakers are having to weigh patent owners’ rights to exclude others from using patented research tools against governments’ policies encouraging innovation and to provide for the health and welfare of people within their borders and around the world.

Platform providers seeking to become true drug developers employ a different modus operandi.
  Platform companies form horizontal alliances to achieve greater critical mass.  Vertical alliances between platform providers and others with drug targets or products in development are presently de rigueur.  By industrializing drug discovery and development platforms, value is maximized based on the perceived future value of new products introduced into the clinical trial process as a result of enhanced understanding of biological function and the disease context of drug targets. 

There is an  overabundance of strikingly similar genomic discovery platforms.  The dependence upon such platforms by drug developers provides further impetus for genomic companies to accelerate the discovery of expanding numbers of high value drug targets or product candidates in order to compete for collaborations and investment.
  Concomitantly, there are related public policy issues to which the biopharmaceutical industry must respond if it does not want to risk changes in the law that could adversely effect valuations and the biotech industry’s ability to attract finance.  These issues are examined below.

I. Collaborations

Licensing transactions, strategic alliances and collaborations amongst research foundations funded either by governments or private sources, pharmaceutical companies, biotechnology companies, universities, play a fundamental role in the discovery and development of new drugs and biological products.  Increasingly, negotiation of these agreements involves access to “tool technologies” that identify drug targets with enhanced predictability.  Access is obtained in many ways, and as tools become more exquisite the owners of tools will reap larger rewards.  Obtaining access to tools that are protected intellectual property is generally achieved through one or more of the following transactions:  buying or licensing the tool technology, payment of fees for services, payment of sales royalties on the product developed with the technology (reach-through royalties), buying the tool company to obtain exclusivity, or licensing the tool exclusively for a particular target and/or field of use.  Often, those seeking tool technologies must make a choice whether to “buy the cow or the milk.”
  Companies that rely on those tools continue to grapple with the question, whether to pay not only for the research tool, but also (in the form of reach-through royalty) for the end product obtained from using the tool.

II. Platform Technologies

Platform technologies can best be described as materials, know-how or information that provide a basis for the evaluation or creation of biotechnology products.
  This definition encompasses a broad range of items, including cell lines, monoclonal antibodies, reagents, animal models, growth factors, combinatorial chemistry and DNA libraries, clones and cloning tools, methods, laboratory equipment, machines, databases, receptors and binding molecules involved in disease pathways and laboratory techniques.
  Genomics business models include the use of genomics to aid technology providers, information providers and research providers, as well as product developers.
  It is also possible for a material to act as both a research tool used in drug discovery for a particular target or disease, as well as a stand-alone therapeutic product for the same indication.

III. The Impact of Genomics on Drug Discovery and Development

Prior to the development of genomic technology, a new drug used to cost a pharmaceutical company on average $880 million to develop from initial research and development through final commercialization, the process took approximately 15 years.
  The bulk of those costs were incurred as a result of failed research and development.
  By introducing genomic technology into the drug development process, pharmaceutical companies can now realize savings of nearly $300 million per drug.
  Moreover, the use of genomic technologies in the research and development of new drugs is predicted to shorten the development process from 15 years to 13 years.
  The occurrence of fewer failures during the development process will result in reduced costs and development time.

In addition to increasing efficiency, genomic technologies are expected to significantly increase the number of targets available to develop drugs.  It has been estimated that as a result of mapping the genetic code, the number of molecular “targets” that may develop over the next ten years will increase from its current number of 500 to 10,000.
 With these new targets, scientists expect to develop a new generation of therapies that will attack diseases such as cancer at the level of genes and cells.
  There will be “an industrialized discovery platform with the power to provide a broad and deep understanding of an entire disease mechanism or pathway.”
  Nevertheless, the relevance and potential of each target will need to be evaluated to determine which targets will reap the most rewards in the drug development process.

Some industry executives, however, believe genomic technology will lead to increases in research and development costs, reduced productivity as the biopharmaceutical industry continues its progress on the learning curve, and a lengthening of the development process in the short term. 
  Nevertheless, there seems to be a consensus that the long-term upside of genomics should far outweigh any initial setbacks. 

IV. Licensing Transactions in the Era of Genomics

Collaborations and strategic alliances between universities, biotechnology companies and pharmaceutical companies have been on the rise since the mid 1980’s. 
  Undoubtedly, this rise was in part due to the Bayh-Dole Act.
  As the frequency and size of collaboration agreements between universities and private industry have increased, universities have increasingly relied on revenues obtained from licensing and collaboration agreements to fund their research programs.  In addition, universities have become increasingly sophisticated in negotiating collaboration and licensing agreements involving genomic research tools.
  In many instances, this increased sophistication has shifted their focus from basic research to applied research, and attendant financial benefits.  License and collaboration agreements with pharmaceutical and biotechnology companies can be lucrative for universities and research foundations, while providing biotechnology companies and pharmaceutical companies with resources and research that they would not otherwise have the ability to develop.  One such example is an October 2001 collaboration between Tranzyme, Inc. and the University of Utah in the field of bioinformatics and applied genomics.  This collaboration provides for both parties to jointly develop gene libraries using the university’s sequencing database.
  Both the biotech company and the university are benefiting from this collaboration; the university by receiving funding, the biotech company by gaining access to a database that it cannot develop independently.  An overriding point of contention in many university/industry collaborations is the argument put forth by academia that, university and government-funded scientists as not-for-profit researchers ought to be entitled to free access to research tools, particularly basic platform technologies.

V. How Genomics has Changed Financial Terms in Licensing Transactions

Licensors of research tools may seek to include several financial models when negotiating license agreements, including flat fees, service fees, milestone payments and royalty payments.

The payment of a flat fee upon execution of a license agreement represents the riskiest financial term for licensees.  Often these fees are nonrefundable and are a requirement to gain access to the platform technology.

Approximately 90% of all compounds in the drug development pipeline never reach the point of filing a New Drug Application (“NDA”) with the FDA.  Therefore, risk allocation is an important part of any licensing transaction.
  To minimize expenses in the likely event that a compound is never commercialized, pharmaceutical companies, as licensees, often seek to limit remuneration for research tools and will negotiate the lowest flat fees possible.  Conversely, tool company licensors seek to maximize the amount of upfront fees because the majority of compounds never generate royalty payments based upon commercialization.  Initial fees are especially important to the tool companies because for many tool companies, the sole sources of revenue are licensing and service fees paid by biotechnology companies, pharmaceutical companies and research institutions for the use of their platform technologies.
  As these tool companies have proliferated and the technology has come into wide acceptance, there has been an increase in the use of flat fees in amounts commensurate with the market.
Milestone payments consist of payments by the licensee at certain stages in the research and development process.
  These payments should reflect the diminishing risk associated with the project as development advances and ultimately the product is commercialized.
  Parties using milestone payments are sharing the risks of development. 

VI. Reach-Through Royalties

Traditionally, royalty obligations are determined as a percentage of net sales and are not earned unless the licensed technology is necessary to make, use, sell, offer to sell or import commercial drugs.
  Royalty percentages have traditionally been highest for therapeutic compounds, lower for devices and lowest for reagents.
  As research tools have become increasingly necessary to develop commercial drugs, however, the licensors are negotiating agreements to ensure they are paid for their technology.  Licensors of research tools often find themselves having to value their technology, which requires them to determine what role the licensed technology will play in the end product.  As with all assets, it is the anticipated value of the research tool that drives the financial arrangements.

A reach-through royalty on a licensed research tool is a royalty payment is earned on the sale of a product that was in part developed through use of a licensed research tool, even if the research tool itself is not incorporated into the final product.
  This royalty payment ensures that the tool company will share in the commercial benefits of a drug developed through the use of its tool.  Whether a licensee agrees to pay a reach-through royalty will in large part depend upon the scope of the patent protection of the research tool technology.
  Moreover, licensees often will need to license multiple research tools.  Each additional reach-through royalty obligation becomes an additional burden on the eventual commercialization of the product.  As these royalty obligations accumulate (commonly referred to as “royalty stacking”), a licensee might lose all economic incentive for product development.

Research tool licensors argue that the increasing importance of genomic technologies requires new methods beyond traditionally defined royalty payments for compensating tool companies.  Imagine a biotechnology company whose sole technology is genomic data necessary to research diabetes, but which never becomes part of an end-product diabetes drug.  Moreover, the manufacture and sale of any commercial drug would not infringe intellectual property embodied in the tool.  Under the traditional model and recent case law, as a matter of law, the tool company is not entitled to royalties for sales of such a drug.
  For just that reason, tool companies now increasingly seek contractual reach-through royalties so as to share in the profits that, but for their technology, would not exist.

Some of the controversy surrounding reach-through royalties stems from the fact that the royalty is only paid if the product is commercialized.
  The price paid is not based on the use of the technology, but on the results of its use.  In effect, the initial price is low, but the eventual price can be quite high.  Some contend that the reach-through royalty payment structure in a way discourages innovation by placing a financial burden on the successful developer.

In a recent commentary, the United States Patent and Trademark Office (“PTO”) took a position against royalty claims based upon compounds identified by a novel (and patentable) assay, absent a direct showing and description of such compounds.
  Under the PTO’s commentary, the patent holder of a tool such as a receptor does have substantial patent rights in its use in an assay.
  This patent holder can preclude others from using the receptor or the assay in the United States without a license. However, companies may choose to “design around” the assay, or develop new assays to identify useful compounds to avoid licensing assays and other such tools.

VII. How Genomics Has Shifted the Paradigm for Drug Development

In the late 1970s and early 1980s the primary relationship between the pharmaceutical industry and the biotechnology industry consisted of partnerships based on significant biotechnological products.
  Following the rise in genomic technology, however, it has become increasingly clear, to the investment community and to many genomic tool companies, that in order to survive, genomic tool companies need both to create tools used in the drug-discovery process and to discover and develop new drugs.
  Concurrently, these companies are seeking to develop pipelines for both therapeutics and diagnostics.  Human Genome Sciences (“HGS”) is an example of a biotechnology company that has lately entered into the drug development industry.
  Rather than license its technology to a large number of entities on a non-exclusive basis, HGS seeks to enter into exclusive collaborations with single pharmaceutical partners.  For example, under an agreement between HGS and GlaxoSmithKline plc, HGS gets a co-promotion right, reach-through royalty payments for products in a defined field developed on the basis of HGS technology, and the right to develop drugs in competition to GlaxoSmithKline.  Similar collaborative arrangements are becoming prevalent.
  In part, this is because genomics offers an enhanced likelihood of success in developing compounds into new drugs by virtue of increasing the number of apparent prophetic targets for early-stage screening.  Accordingly, some biotechnology companies will leverage their proprietary rights to certain human genes in ways that were rarely even attempted in the past.

Not every biotechnology company follows the same business model as HGS.  Some companies prefer to license their technology non-exclusively to multiple partners so as to obtain royalties from multiple products as a result of multiple licenses of enabling technology.  In addition, the traditional model of pharmaceutical companies licensing late-stage commercial product opportunities from either universities or biotechnology companies is still used.
  

In this age of genomics, potential licensees often seek to obtain the right to use and evaluate databases, genes, screening systems, or compound libraries.  This is causing a shift in the scope and nature of the licenses being granted.  Companies owning proprietary technology to genomic research tools are not willing to part with such technology without being compensated, nor do such companies want to limit the value of their patents and other proprietary intellectual property by granting an exclusive license when, in most cases, their business model is focused on obtaining license fees and royalties from as many sources, and at as many stages of the drug development process, as possible.  The result is that the primary goal of the majority of the tool companies is to retain upstream benefits derived from licensees’ use of their tools.
  To accomplish this goal, those licensors either require grant-back rights or an assignment of ownership of all improvements made to a research tool, as well as of any discoveries made by using the research tool.
  It is not surprising in this situation, that the goals of licensors are usually in direct conflict with their licensees’ goals.  Whenever possible, licensees usually want an exclusive license.  Generally, the licensee also wants to limit the licensors’ claims to share in the innovations and discoveries made through the use of the tool in question.  Highly valued tools bestow the leverage upon the licensor; conversely the licensee’s leverage is inversely proportional to the value of the tool in question.

VIII. Is the Licensing of Research Tools a Bane or a Boon?

In the United States and the European Union, inventors have had the right to exclude non-licensed parties from using patented technology for more than 100 years.
  The United States Constitution is generally viewed by those who traditionally support the patent process as providing vital incentives for further research, discovery and innovation.
  United States patent laws also provide incentives for the commercialization of government-supported research and development.
  Predicated on the U.S. government’s policy and objectives embodied in the Bayh-Dole Act, the National Institutes of Health (“NIH”) attempted to secure patents on several thousand gene fragments of unknown function which were sequenced at the NIH. 
  Patents, once viewed as a violation of scientific ethos in the public and academic research communities, are used today as a matrix of achievement and a tool for further development and commercialization of technology.

However, some commentators suggest that providing patent protection to a research tool hinders innovation and discovery
  In consideration of these views and in the wake of the PTO’s rejection of the NIH patent applications on gene sequences,
 the NIH moved away from its previous attempts to license those fragments; indeed since then it has on numerous occasions objected to restrictions on access to research tools.
  The present policy of the NIH is:

“Reasonable restrictions on the use and dissemination of research tools are sometimes necessary to protect the legitimate proprietary interests of institutions in the tools that they have developed and to preserve incentives for commercial development.  At the same time however, these restrictions can stifle the broad dissemination of new discoveries and limit future avenues of research and product development to the immediate detriment of science and the long-term detriment of product development and public health.”

The convergence of these issues juxtaposed against an ever-changing economic, political and legal climate, is the predicate for the further development of public policy and the enactment of laws and regulations that further government objectives, balancing public health and welfare and scientific innovation. 
IX. Developing Public Policy Issues Surrounding Genomic Research Tools

There are concerns that granting broad patent rights to basic platform technologies, particularly if they include upstream research results and products, is a major threat to competition and innovation.  Critics maintain that patent holders, by limiting access to platform technologies only to licensees who agree to pay reach-through royalties or grant-back rights in future innovations, discourage further research and competition. 
  These same critics hold that such a patent holder could deny access to those espousing different theoretical perspectives or presenting a commercial threat to the patent holder.

The overwhelming thrust of law and policy in industrialized countries is to encourage innovation.  Even though there may be drawbacks to it, there is a consensus that if patent rights were not respected, vital capital now being invested in biomedical research and drug development would disappear.
  There is plenty of anecdotal evidence that even the mention of significant restrictions on patent rights by government leaders negatively impacts the share value of the biopharmaceutical industry and thereby discourages new investment.
  

Quite apart from patent law and contract obligation, the policy debate surrounding access to patented platform technology affects how the parties behave.

Consider, for example, how the commercial sponsor of the initial research, and the academic owner of the seminal stem cell patent reacted to U.S. government policy changes in 2001.  In August of 2001, President Bush authorized federal funds for research using embryonic stem cells. 
   President Bush’s statement allowed for 60 “genetically diverse” existing cell lines to be used for federally funded stem-cell research, putting a premium on the existing cell lines.
  Accordingly, those who controlled the existing cell lines became the only potential licensors of rights for federally funded stem cell research and development.  

University of Wisconsin scientist Dr. James A. Thomson was the first person to isolate human embryonic stem cells.  The Geron Corporation financed Dr. Thomson’s research.  The Wisconsin Alumni Research Foundation (“WARF”), which owned the patent based on Dr. Thompson’s research, granted Geron exclusive license to commercialize products based on six embryonic cell lines and an option to acquire exclusive rights to six other embryonic cell lines.
  WARF sued Geron, seeking a declaratory judgment as to Geron’s rights and WARF’s obligations under a license agreement they had entered into in 1999.  The suit sought to define Geron’s rights to exercise its option for additional cell lines and more importantly for purposes of this discussion, the scope of Geron’s exclusive license to commercialize research products based on the six cell lines.

In January 2002 the case was settled.  The parties agreed that Geron would have exclusive commercial rights to only three cell lines made from the embryonic stem cells - neural heart and pancreatic islet cells.  The settlement also gives Geron non-exclusive rights to develop bone blood and cartilage cells.  Notwithstanding the contract between the parties, Geron’s option to acquire exclusive rights to additional cell lines was extinguished by the settlement.  In the wake of this settlement, the parties have said that they would both grant research licenses to stem-cell patents free of charge to academic and government scientists (WARF’s policy prior to the settlement).  As a result of the settlement, patents held solely by Geron such as those covering the growth of embryonic cells in culture, are included amongst the patents that may be the subject of research licenses from Geron.
  

Parties on both sides of the debate respecting access to platform technologies have taken issue with President Bush’s policy and the litigation settlement.  However, both the policy and the settlement reflect overwhelming public opinion and are not inconsistent with the present state of the law.
  Research and innovation are not blocked, and the patent system remains intact and continues to reward those who obtain patents with the right to exclude others as a reward for their financial and scientific endeavors.

X. Public Policy Issues Surrounding Genomic Research Tools:  Compulsory Licensing 

In determining the public interest, courts’ elected representatives and patent offices must take into account the negative impact an exclusionary patent system may have for disadvantaged patients.

Compulsory licensing means that a patent holder has his exclusivity in an invention waived for him.  Compulsory licensing often happens in the context of non-utilization, trade abuses and other situations generally perceived to favor the public interest.

Compulsory licensing usually results in the licensor having to enter into a license agreement for below-market consideration.
  For example, a generic pharmaceutical maker would be allowed to enter into the market prior to the expiration of the patent on a brand-name drug by obtaining a below-market license to the proprietary technology.
  Canada, for example, previously allowed generic drug manufacturers to enter the market prior to the expiration of a patent on a brand name drug.
  Most European countries allow compulsory licensing.  The Commission on European Communities for a Council Regulation on the Community Patent’s proposal would harmonize the European member states’ laws on compulsory licensing using the concept of the community patent.
  In Europe, that would provide a basis for compulsorily licensing tools for research presently frustrated by blocking patents.  (As of this writing, such regulation has not been enacted.)  Because genomic tools are now so basic to drug discovery, there are those who would favor compulsory licensing of genomic research tools so that no patent could foreclose any basic research.

In the United States, compulsory licensing has met vigorous opposition.
  It is strongly opposed by industry (including the pharmaceutical industry) and by the patent bar because it degrades the exclusive rights of patentees.
  In the United States, there is no statutory basis for compulsory licensing, other than “march-in rights” under the Bayh-Dole Act;
 the Atomic Energy Act;
 the Clean Air Act;
 and as a remedy for antitrust/patent violations.  Such march-in rights have never been exercised.
  The United States Congress considered (but dropped) the idea of compulsory licensing as part of the 1952 Patent Act.  Even in countries where the law provides for compulsory licensing, it is rarely used, in large part because of the difficulty of quantifying an appropriate royalty.  In general, the mere threat of a royalty-rate determination by a fact finder induces voluntary out-of-court settlements, e.g., the stem cell case.

The United States is party to two multilateral agreements that allow compulsory licensing in certain situations:  North American Free Trade Agreement (“NAFTA”)
 and the Agreement on Trade-Related Aspects of Intellectual Property Rights (“T.R.I.P.S.”).
  As of this writing, all efforts by impoverished nations to initiate compulsory licensing for pharmaceutical medications on the basis of NAFTA or T.R.I.P.S. have met strong resistance and failed.
  Nonetheless, public pressure has been brought to bear upon large pharmaceutical companies, within and outside of the United States, to provide greater access to desperately needed pharmaceuticals to patients in developing countries.
 

The AIDS pandemic
 continues to be a catalyst for extensive economic and political pressure upon pharmaceutical companies’ to agree to compulsory licensing.  In 1997, based upon South Africa’s high percentage of HIV infection,
 the South African government tried to institute compulsory licensing to make HIV therapeutics more freely available.
  The decision met with considerable resistance from the international pharmaceutical community and the United States government.  Eventually, a group of 40 multinational pharmaceutical companies (the South African Pharmaceutical Manufacturers Association) challenged the South African Ministry of Health in the South African courts.
  The case was settled in April of 2001.
  The South African Government agreed to implement any changes so as to comply with T.R.I.P.S. and to consult with the pharmaceutical industry on the regulations implementing any changes.
  The pharmaceutical companies did in fact make AIDS therapeutics available at a lesser cost to many underdeveloped nations suffering from crippling HIV/AIDS infection rates.
  
Since South Africa’s initial action in 1997, public opinion has dictated that there must be economic assistance where there are large indigent infected populations without access to adequate healthcare and economic resources.
  In response to this pressure, on December 1, 1999, President Clinton announced that the United States would begin to consider developing countries’ needs for lifesaving drugs, and would no longer oppose compulsory licensing in healthcare emergencies, particularly in the case of the HIV virus.
 In early October of 2001, GlaxoSmithKline announced that it had granted the rights to its market-leading HIV medications to a South African generic drug company, Aspen Pharmacare, in order to enable Aspen to produce a cheaper alternative to GlaxoSmithKline’s brand-name HIV medications.  This action came hard on the heels of Bristol-Myers Squibb’s decision to sell two AIDS therapeutics below cost in all sub-Sahara countries.
  Under the agreement reached between GlaxoSmithKline and Aspen, GlaxoSmithKline waived its rights to royalties from net sales, and Aspen agreed to pay a net-sales royalty of 30% to one or more non-governmental organizations addressing AIDS in South Africa.

The debate on compulsory licensing was renewed once again in the fall of 2001, following the anthrax attacks in the United States.  Bayer Corporation holds patent rights to Ciprofloxacin (“Cipro”), an antibiotic widely used against anthrax.  Following the attacks, the Canadian government (in an action renounced soon after it was taken) sought to require Bayer to license Bayer’s patent rights to Cipro to a generic drug manufacturer.
  The United States government took no such action, despite pressures from leaders such as Senators Charles Schumer (D-NY).
  Eventually, Bayer entered into an agreement with the United States Department of Health and Human Services to supply 100 million tablets of Cipro at a price of $.95 per tablet, as opposed to a previous price of $1.77 per tablet.  The agreement provided for further price discounts on additional orders of 100 million tablets if requested.
  
In another reaction to the anthrax attacks, biopharmaceutical industry and the government are now cooperating to stockpile and produce appropriate vaccines, pharmaceutical prophylactics and therapeutic antidotes as protections against anthrax and other forms of biological terrorism.

At this time, there is not yet a public clamor to license research tools compulsorily, because tools are an issue more naturally taken up by researchers in government and academia.
  However, the AIDS and CIPRO examples serve as precedents for the types of decisions that may force us to find an appropriate balance between the public’s interest in encouraging the wide availability of research tools for science and public health, and the genomics platform companies’ interest in preserving a system that rewards innovation with capital investment.

XI. Public Policy Issues Surrounding Genomic Research Tools:  The Safe Harbor Exemption

Some argue that the protection of intellectual property rights in research tools will be reduced by the 1984 amendment of the Patent Act, commonly known as the Hatch-Waxman Act.
  The amendment’s purpose was to provide a “safe harbor”, allowing generic drug manufacturers to compare their products with patented drugs so that generic versions can be marketed as early as possible upon expiration of a patent on a brand-name drug.  Historically, courts have interpreted this safe harbor narrowly, and no court has held that use of a patented research tool fits within the safe harbor.
  It appears that the courts will remain reluctant to include a research tool used to conduct further research in the same category as the generic equivalent of a developed and commercialized drug.  It has been argued that the use of a research tool could fall within the safe harbor if a court determined that such use was (in the words of the Hatch-Waxman Act) “reasonably related” to an FDA submission.
  However, a court has yet to expand the safe harbor that way.  Until some such argument prevails in court, safe harbor will probably continue to be narrowly construed with respect to research tools and platform technologies.

XII. Public Policy Issues Surrounding Genomic Research Tools:  Are Blocking Patents Feasible?

A “blocking” patent is a patent written broadly enough to include all subsequent inventions made with such a patent.  In recent years, hundreds of thousands of patent applications have been filed by early-stage genomic companies.  Many of these applications cover gene fragments, SNPs or protein structures of unknown function.  If broad patent rights are granted, the owners could block patenting of subsequent genomic technology which incorporated the patented technology.

The NIH, The Institute for Genomic Research, the federally funded Human Genome Project, the Wellcome Trust, Celera Genomics and others engaged in genomic sequencing have now committed to make basic human genomic sequence data available to the general public.
  The public disclosure of this data was not always agreed upon by the different groups engaged in the research (genomic, pharmaceutical and biotechnology companies, research institutions, academia and government or other publicly-funded agencies, both in the United States and abroad).

This public disclosure of the gene sequence has two important consequences.  First, any part of the raw sequence that was not the previous subject of a patent application is rendered unpatentable.
  Second, all obvious products stemming from the published information similarly are unpatentable.
  The disclosure did not, however, act as a bar to further innovations based upon the raw sequence data.  Patent protection can still be obtained in the case of novel and non-obvious diagnostic and therapeutic products from genetic materials.  As an example, a diagnostic kit that detects aberrant genomic sequences is still patentable where the kit is developed though novel research.
 

The contrary arguments of those who oppose the grant of broad patents on sequences that have been filed by early stage genomic research companies, and by those who argue that all tools should be made available to the public, appear to have influenced the courts and the PTO in shaping recent court decisions and guidelines.
  The PTO has narrowed the amount of patent protection it will grant to genomic research tools and concomitantly has limited the proliferation of blocking patents.
  PTO guidelines issued in January, 2001, provide that gene fragments, SNPs, genes and protein structures of unknown function lack utility and thus are not patentable.
  Thus, the PTO will not provide patent protection to gene sequences prior to any other EST or SNP research.
  Furthermore, the PTO examiners’ training guides suggest that the scope of patents on gene fragments will continue to be narrowed and will not have blocking power with respect to full genes.  This narrow view of patentability will have the effect of limiting the blocking power of genomic research tools in the future because it will be impossible to obtain broad patent protection for tools with an unspecified purpose that lack utility.

XIII. CONCLUSION

Genomic companies have arrived at an “inflection point” where effective models of therapeutic drug product development are made workable by genomic platform technologies. 
  Upfront payments or fees for service, investments in the genomic company short of merger or acquisition, milestone payments and upstream royalties are all parts of the financial model(s) that fuel the growth of platform companies.  Fully integrated drug product companies resist reach-through royalty payments, if possible, preferring to pay access fees or fees for service.

There are always other models for special situations, particularly where the product development is to be a result of a combination of platform technologies.  For example, tool companies developing products enter into “50-50” collaborations where one partner brings in an antibody development system to generate antibodies against targets identified by the other party’s proteomic screening technology.
  

In one variation, an antibody tool company gets research fees for the use of its technology, and, if there is commercialization, the antibody tool company gets milestone payments and reach-through royalties on product sales.

In another variation, a tool company seeks to generate fully human monoclonal antibodies to target antigens provided by a partner to evaluate them for possible drug development.  The antibody tool company gets research fees for use of its technology and, if there is a commercialization stage, the antibody tool company gets milestone payments and reach-through royalties on product sales.
  The drug development company can keep the tool company at its mercy by determining the timeline and whether and when to develop a product.  Eventually, the platform technologies promise to better the odds for drug developers, but right now, the odds are still heavily against a drug actually reaching commercialization. 

As the odds of success increase, there will be more acquisitions or mergers between tool and product companies because the investment community, while recognizing the importance of discovery platforms, views this technology as developing too fast for tool companies to sustain themselves. 
  Therefore, a pipeline becomes a condition precedent to investment.

The future viability of tool companies depends on whether public opinion will tolerate excluding researchers, by the operation of patent law from broad platform technologies.  The biopharmaceutical industry ought to oppose shortsighted approaches, such as compulsory licensing, that may provide greater access to research tools, but would impede the investment which is the lifeblood for new and more efficacious products for better public health.
  As a matter of political reality, when products are developed the biopharmaceutical industry cannot rely absolutely on the law of patents to exclude disadvantaged diseased populations whose only hope for survival may be the patented product.  Thus, in times of crisis, the biopharmaceutical industry must be part of pragmatic solutions—as with AIDS in South Africa and Brazil and with anthrax in the United States and Canada.
  Similarly, reasonable approaches to permitting access to genomic platforms must be found, as was the case in the settlement of the stem cell dispute between Geron and WARF.

Jawboning by watch-dog government regulators and elected officials, in creative tension with the biotech industry’s strategic proactive industry-government communications and coalition building with affected patient groups is continuing to be an effective model for achieving homeostasis between the inter-dependent goals of government, the research community and the biopharmaceutical industry, i.e.,  providing for the public health and welfare and favorable conditions for fostering and funding industry innovation and the commercialization of new, safe and efficacious products.
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� One such example is the recent deal between Xenerex and Schering-Plough, in which Xenerex receives research fees for the use of its technology (monoclonal antibodies), and the possibility to receive additional payments based on royalties if the resulting products are commercialized.  Osborne, Randall, Xenerex Enters Antibody Deal with Schering-Plough’s DNAX, BioWorld Today, January 24, 2002.


� See Floe, supra, note 5.


� Feisee, Sticks or Carrots?  Compulsory Licensing Could Undermine Incentives, BioNews, December 2001/January 2002 at 2.


�  See notes 72-100, supra, and accompanying discussion.  


� See notes 68-70, supra, and accompanying discussion.
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