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Introduction.


Society invests in biomedical research because it wants results, such as new medications and new medical devices, not research for its own sake.  While untargeted research is often essential for the knowledge base that leads to these results, investigators working in a hospital setting have unique opportunities and arguably a responsibility to look for ways to tap the knowledge pool so it flows down the path to disease prevention and patient care. I define this flow as “technology transfer.”


Most clinical applications of discovery are and will continue to be made by the pharmaceutical and device industries.  Partnering with these industries not only affords academic institutions research funding through grants and contracts but also a share of the market value of new discoveries.  Whereas large returns are unusual, the net value of research contributions that become products is high, and Partners Healthcare System (PHS) hospitals have generated inventions that have been very useful as well as financially successful. Examples include contributions to the development of laser technologies used in dermatology, discoveries instrumental in the introduction of an inhibitor of the potent inflammatory mediator, tumor necrosis factor, and the use of angiotensin converting enzyme inhibitors for the treatment of renal disease and of congestive heart failure. The rapid rate at which industry is discovering and processing biological materials and information and seeking academic partners with appropriate expertise to help ascertain the clinical relevance of what they discover makes it likely that most academic researchers will interface with industry to obtain valuable materials or research support.


Technology transfer has changed radically over the past 30 years and continues to evolve.  As a result, a constant reflective and educational process must take place for all participants in this process.  This manual is designed as a vehicle to raise awareness of investigators as well as to explore some topics that might bear further discussion.  The manual principally deals with issues regarding discovery research rather than the performance of clinical trials.


The Institution (PHS – PHS Hospitals) Owns Your Intellectual Property.

Read your employment agreement. It makes this point very clear.  As long as this principle is understood, much misunderstanding and confusion can be avoided when dealing with other parties, especially businesses, when consulting, licensing or collaborating in research.  Possible exceptions to Hospital ownership of intellectual property include situations in which the employee-inventor received no financial support from the Hospital, made no use of facilities, materials or other Hospital resources. Another potential exception is when the Hospital formally declines to pursue commercial development of such activities.


What claims do the sponsors of your research at the Hospital have? Most likely the sponsor will be the federal government.  Since the 1980s, government policy has been directed by the Bayh-Dole Act and subsequent legislation designed to promote academic licensing of inventions to industry for commercial development.  According to the Act the government does not retain rights to inventions developed under its sponsorship, although such sponsorship is disclosed in patent applications.  Most voluntary and other research sponsors do not demand any commercial rights.  But it is worth looking at the fine print of grant awards for any deviation from this policy!


Research and Materials Transfer Agreements (MTAs). 

When a researcher requests reagents such as cDNAs or antibodies that are not being routinely sold from a company or vice versa, the company and the PHS Offices for Corporate Sponsored Research and Licensing (CSRL) will put together a MTA that delimits the uses of the requested materials.  It is reasonable for such an agreement to be done quickly and for the terms to be flexible when a company is accommodating a researcher's investigative pursuits.  However, some companies have attempted to get investigators receiving research materials or research funds to sign contracts that make unreasonable ownership demands on the academic researchers’ work.  While this behavior understandably arises from the company's zeal to gain proprietary control over discoveries leading to potential products, the academic institution attempts to modulate this control by negotiating contracts that assure proper rights to the investigator.  Delays incurred by the completion of such agreements can be frustrating to researchers wishing immediate access to materials or funds, but some extreme examples of abuse in which investigators were prevented from publishing results or else sued for entering into projects with other companies are sobering.  Research and materials transfer agreements are presently among the most difficult contractual issues in industry-academic relations. Since by far most material transfers do not lead to commercial products, the time spent on MTAs probably wastes more human capital than it saves in preventing abuses, but in the absence of empiric data to support this contention, the MTA paper shuffle goes on. 


Boundaries. 


 Investigators of an entrepreneurial persuasion will more likely than not find themselves in a position to work with more than one company.  The researcher must understand that such interactions cannot be as freewheeling as academic collaborations (although these collaborations require boundaries too).  Careful monitoring of what projects are in progress, what materials are being used for what and, most importantly, ample disclosure to the Institution and sponsoring companies about exactly where the boundaries lie can permit involvement with more than one company.  However, in some cases clear incompatibilities will exist, either because the danger of boundary violations is too great or else the stakes are too high.  Careful documentation of the sponsored research is extremely important. Most important of all, the investigator needs to keep the CSRL informed.   The failure of investigators to honor contractual arrangements with industry sponsors and other boundary violations have actually led to litigation which costs time and money.  Settling such disputes diverts the CSRL’s attention from other more constructive activities and can result in reduced returns to the investigator.  

Patenting: I. Patent Protection.

Academic and industrial investigators share many aspects of discovery. But we assume that federal or private agencies supporting academic research raise funds and invest in discovery irrespective of any financial return on that investment.  By contrast, private investors expect that their support of the research and development infrastructure of industry will bring monetary returns.  Accordingly, while many pharmaceutical companies have large basic research programs, the industry requires assurance that it will own enough of the derived knowledge, whether internally or externally obtained, to justify the enormous development costs required to bring a new product to market.  On average, for a company to take a new drug through FDA approval to the market costs the company more than $800 million and takes 13 years.  As a result, any molecule, device, idea or process academic investigators discover and expect a company to develop requires patent protection.


Patentable inventions broadly include new and improved devices, systems, circuits, chemical compounds and mixtures, new uses of compounds, diagnostics, assays, therapeutics and software programs.  The most readily protectable inventions involve entities that are structurally new.  For example, a claim for a newly discovered or synthesized molecule provides broader protection than a claim for a new use of a pre-existing molecule or family of molecules.  The former is called a composition of matter patent; the latter a use patent. 


What can be patented?  At face value the answer is easy.  A patentable item must be new, non-obvious and reducible to practice, namely useful.   Legally, an invention exists when the investigator formulates "a definite idea of the complete and operative concept." As soon as a discovery appears in public it is no longer new and probably not non-obvious. Therefore, the patent application should precede any public disclosures, although US patent law permits filing a patent up to a year following a public disclosure.  However, patent rights outside of the USA disappear with disclosure, potentially compromising commercialization.  Public disclosures include presentations in any public forum as well as publication of research abstracts or papers. They may also include any communication over the Internet. Violation of this principle is a leading cause of missed commercial opportunities.  Avoiding this pitfall requires that the investigator inform the CSRL of appropriate findings as early as possible.  An investigator habituated to evaluating discoveries for development will immediately disclose a relevant discovery to the CSRL.  This Office with consultation with patent attorneys can then recommend any work that is essential to making the application more solid. Advance planning makes less likely that an abstract deadline or appearance of a publication will either subvert or reduce the quality of a patent application.   Advance planning also renders unlikely that filing patent applications will importantly delay presentation or publication of results.  


Patenting II. Participate in the process and understand that you can’t patent everything!


When the CSRL receives a technology disclosure, the Office Staff, often with the help of a patent attorney, weighs the costs of filing, prosecuting and maintaining a patent, which can be high, against the likelihood that the project will lead to licensing fees, a research agreement or royalties.  The decision whether or not to file a patent is not usually easy. The CSRL staff collectively has scientific training, business experience and experience in technology transfer, but it is relatively small and cannot cover in depth the enormous scope of scientific and medical activities represented at PHS. Therefore, the more effort the investigator puts into clarifying the utility and ultimate market for the invention, the greater the chance of prosecution and success, and the researcher should take advantage of the broad expertise available at PHS.  Should the CSRL decide not to file a patent, the investigator is theoretically free to do so at personal expense.  The formal policy requirement is that this decision must be made within 120 days.  Technology originally considered unsuitable for patent filing but sufficiently advanced by subsequent research activity within the Institution to become patentable, however, remains the Hospital’s property!  


Working with the patent attorney prosecuting the filing, both during the initial filing and after the US patent examiner has made a ruling, is also very helpful. While patent creation involves legal nuances that only the lawyers really understand, the clearer the scientific case for novelty and utility, the better the chance of eventual issuance. But, expect and accept rejection.  Patent examiners reject nearly all filings, many multiple times before the allowance that precedes issuance of a patent.  The patent examiners cannot possibly be familiar with broad areas of technology they address, and they make decisions based on reasoning that often seems infuriatingly obtuse to one versed in the science of the technology.  The applicant tries for the broadest possible protection while the examiner is under pressure not to limit further technology development and strives to narrow the applicant's claims.  Finding the balance can involve a lot of time and negotiation. Working with your patent attorney can truly help your case. 

Once a patent application files, its clock starts ticking toward expiration in 20 years.  Considering the time it takes to get a product to market, this time of protection is not as long as it might seem, and inventors need to be mindful of updating patent portfolios with new observations and ideas.


Patenting: III. Document! 


Accurate, readable and readily available records of the discovery process should be part of scientific inquiry, whether academic or commercial.  But in the realm of technology transfer, documentation is truly crucial.  It's a pretty safe bet that should an invention turn into a serious product prospect, there will be competition.  Moreover, the way technology and science progress these days, chances are that patent filings for the same invention or related inventions to yours will have occurred very close in time to your filing.  If significant amounts of money are at stake, attorneys for the competing interests will dispute about who invented what and when.  Accordingly, the clearer your documentation, the easier it will be for your advocates to prevail or obtain a more favorable settlement.  


Patenting:  IV. Authors aren't necessarily inventors! 

Academicians tend to err on the side of inclusion when writing research papers, naming both cognitive and technical contributors and trainees to the work as authors.  In patent filing only ideas count. It is important to understand this concept, so as to avoid unpleasant conflicts. The patent attorney should carefully examine the application for authorship attribution, because improper authorship can invalidate a patent.  Having an outside party complete this due diligence can reduce some of the emotional strain on colleagues as well.  Nevertheless, researchers must be aware that engaging in commercial technology transfer can result in situations where some investigators working on a project have the potential for financial returns while others do not.  


Licensing: The Universe of Technology Transfer Opportunities.

Once a disclosure has been accepted for patent application, the technology transfer office tries to find a commercial partner to develop your invention.  This matchmaking procedure is extremely difficult. The matching procedure is very much a networking endeavor, and a good deal of randomness and luck comes into play. 

The mechanisms for commercializing discoveries are diverse.  The most straightforward way to develop a discovery is to license the technology to an existing company.  In that case the CSRL negotiates with the licensee for fees, for sponsored research and for royalties on eventual product sales. Major pharmaceutical companies are mainly interested in inventions that promise to contribute to their need for very high volume products to maintain growth rates on top of billion dollar revenues.  By contrast, small companies may be happy to have any technology that promises to lead to a product.  The logical choice of company can depend on whether the invention is a device, an idea, a therapeutic, a diagnostic, a macromolecule, or a small molecule. For an academic institution to develop therapeutics, especially small molecules, that are ready to license to large pharmaceutical companies is highly unlikely, but academic institutions, including PHS hospitals, have filed patents concerning new uses for existing drugs that pharmaceutical companies have licensed.  

In recent years pharmaceutical companies have merged, and product pipelines have declined, causing the large companies to look to smaller companies with products well into development to fill their pipelines.  As a result, the kind of early technology most frequently generated by academic institutions has a harder time finding a commercial home. In all cases, the licensee wants to minimize risk, and the academic inventor and CSRL often wish funding were available to move technologies further into development, in particular to provide evidence in live animals that the technology is relatively effective and safe.  Unfortunately, the NIH and other granting agencies rarely provide funds for such development work, and limited available PHS funds could not come close to serving the needs, which are considerable.  An alternative strategy for an inventor is to persuade academic colleagues with suitable experimental systems to collaborate to obtain the desired results, either offering co-authorship or, even a financial interest should the project be commercially viable. 


In some cases, to address the need to incubate early technologies the technology transfer office may recommend raising private money to start a company. This approach requires not only locating suitable financiers to fund the enterprise but also hiring managers and employees of the incipient business. The success of this endeavor is subject to the vagaries of the financial markets.  The inventor usually participates in the venture by becoming a member or even chair of a scientific advisory board.  Many of these companies simply fold due to lack of funding or failure of the technology to demonstrate convincing prospects.  In more favorable circumstances a company brings the technology to the point where it is sufficiently attractive to be purchased by a pharmaceutical company or else is able to capitalize itself in public markets.


Licensing: Participate in the process.


The more information an inventor can provide regarding specific companies or at least the spectrum of companies as potential licensees the better. Companies vary enormously in their mechanisms for dealing with new technologies, and the chronic instability of corporate structures and changes in personnel complicate further the matching process.  As a result, the perseverance of a licensing effort can determine the difference between success and failure.  Since no licensing office is staffed for constant pursuit of your licensing project, the more effort taken by the inventor to identify potential licensees and follow up in pursuing them, the better. The failure of companies to respond or follow up on your overtures may have much more to do with internal company politics than with the value of your invention to that company.  A thick skin is worth cultivating!  And sometimes inventions are scientifically wonderful and meet the criteria for patenting -- but simply are not commercializable.


Negotiating. "Nothing personal, it's strictly business."


Companies want maximal proprietary control of a potential product and want to pay as little as possible up-front and in royalties later. Academic researchers, on the other hand, want as little restriction on their freedom to publish and to seek out other commercial relationships and want as much compensation for their inventions as possible.  Reasonable people disagree about what is "right" in such conflicts, but common sense dictates that the market will determine more or less adequately what is fair.  The academic researcher, represented by the Hospital, can shop for the best deal, and the company cannot concede more than necessary to make the investment economically viable.  The CSRL wants to recover patent costs and generate as much income as possible for the institution and for the inventors, but it has to negotiate under the influences of the perceived promise of the technology, the size and financial assets of the potential licensee, and the presence or absence of competing companies wanting to license.  Ultimately, the process is a poker game where all parties must remain aware that a large percentage of nothing is nothing and be willing to make concessions.  

The structuring of payments for technology is fairly standard and includes, in addition to research grants, up-front licensing fees, annual maintenance fees, payments for milestones such as patent issuance and filing of key documents with the FDA. The Hospital also obligates the licensee to reimburse for or at least assume future obligations for patenting costs.   The total dollar amounts divided up among these payment mechanisms that an invention can command will vary depending on the nature of the invention.  The price varies directly with the size of the potential market, the wealth of the company, and the strength of the invention as a product candidate. The need for extensive additional research to bring the invention to a state of development or to determine its true potential as a product candidate tends to lower the price.  


The Hospital will, in addition to negotiating a price, build a due-diligence obligation into the agreement wherein the company agrees to meet certain milestones for development of the invention.  Failure to make the required progress gives the Hospital the opportunity to find a new corporate partner.  Since the completion of the agreement involves satisfying the bureaucracies of both the Hospital and a company, negotiations can often appear long and arduous and frustrating to the inventor who wants to see the project move along. 


Returns to the Investigator.


A research grant from the licensee is a frequent benefit to the inventor.  Such grants are generally subject to full indirect cost recovery requirements.  Licensing fees, milestone payments and royalties divide up according to a standard formula: a quarter to the inventors, a quarter to the inventors' research program, a quarter to the inventors’ department and a quarter to the Hospital. If an investigator leaves Hospital employment, the personal fraction continues to the former employee, whereas the institutional returns remain at the PHS hospital. 


Conclusion. Technology Transfer isn't Easy but it's Important!


Working with industry to obtain research funding in payment for inventions is unlikely to provide easy relief from the frustration of competing through peer review for research grants.  But participating in translational research is the only way to direct academic discovery toward practical ends.  Industrial support is a way for an investigator to diversify one’s research funding portfolio.  And since some of the most exciting and important biomedical research is happening in industry, the interaction is an opportunity to stay abreast of cutting edge technologies and developments. 


But is it "Ethical?"


Most leading academic biomedical researchers no longer believe, as they once did, that “pure” academic investigation is intellectually or morally superior to industry research. Researchers in a position to contribute important results to the public routinely interact with industry, as consultants or as inventors, and the academic research and education programs and the industry relations of the investigators benefit. Indeed, we may have come to a place where it is unethical not to facilitate practical applications of research results. Nevertheless, the evolution in attitudes concerning academic-industrial relations passed through a period of grave concerns about sacrifices in academic values, some of which have waned, but we live with the policies generated by debate about those worries.  

The ideal goal is to promote maximal scientific inquiry by the investigator while protecting the proprietary interests of a commercial sponsor.  For example, allowing a sponsor to review a paper submitted for publication in a timely fashion for issues that require patent protection is reasonable and mandated by the agreements between academic institutions and the commercial entity.  Suppressing publication of results that report findings unfavorable to a company's product is unreasonable, if the results are clearcut.  Such suppression occurred when investigators signed sponsorship agreements that did not provide for freedom of publication. PHS will not enter into such contracts.  Unexpected and unpleasant conflicts, nevertheless, inevitably arise.  Research is an activity performed by human beings, and as in all other endeavors, participants on both the academic and the industry side will exhibit a broad spectrum of behavior.  These extremes lead to difficulties.  Some people with very clear opinions of what is right and wrong believe that a strict and detailed code can address these problems.  Others more enamored with the ultimate value of free markets would prefer to deal with them flexibly on a case-by-case basis. Academics tend to assume that in such disputes companies are always in the wrong, although this conclusion is unproven. 



Investigators at PHS are subject to the conflict of interest guidelines of the Harvard Medical School formulated in response to a scandal in the 1980s involving commercially-sponsored research at a Harvard-affiliated hospital. PHS faculty must submit a Harvard Medical School conflict of interest disclosure form annually to the CSRL. Briefly, the rules require full disclosure of all commercial activities aside from clinical practice and educational activities.  Rather than address issues following disclosure, the rules preemptively define categories of conflict that are unacceptable.  At the top of the unacceptable list is receipt of research support or consulting fees or having equity in any company for which an investigator is performing clinical research (usually clinical trials).  The rules, as worded, also discourage equity in or research support from a company by an investigator performing non-clinical research related to product development by that company.  In addition, faculty researchers must disclose their company involvements to students working with them, and they cannot be authors on publications describing clinical research concerning their technologies licensed to companies. 


Investigators should be familiar with rules, not only to avoid breaking them but also to engage in constructive dialogue with PHS and Harvard Medical School leaders concerning appropriate adjustments in these rules, which, as currently formulated, are more confining than policies of many other universities.  Some product development by the early biotechnology industry with academic collaboration would not have been possible under these rules!


Can We Do it Better?


Indeed, much of the energy that currently gets devoted to policing the ethics of academic-industry interactions might be better applied to learning how to facilitate such relationships, both from the industry and from the academic sides.  It seems obvious that the more investment PHS makes in this activity, the more likely it is to recruit and retain technology transfer personnel with ability and experience.  The best technology transfer offices have much autonomy, working with faculty on the basis of the quality of their technologies, their track records in this area and on their willingness to work in cooperation with the CSRL – not on the basis of institutional politics or power. The academic faculty can help by educating the PHS administration as to the importance of these concepts that lead to successful technology transfer.  Ideally, the technology transfer offices would also have their own research functions, obtaining empiric information that helps to establish best practices in this area. 


Where to Go for Help.

BWH. Office of Corporate Sponsored Research (http://www.brighamandwomens.org/research/researchframe.asp?id=2)

 Brian Hicks, Director. Telephone 617 525-6031; Fax 617 525-6011. E-mail: bhicks@partners.org



MGH. Office of Corporate Sponsored Research (http://techtransfer.massgeneral.org/csrl/.) 

Frances Toneguzzo, Director. Telephone 617 726-8608; Fax 617 726-1668. E-mail: ftoneguzzo@partners.org


Partners Healthcare System. Christopher Colecchi, Vice President for Corporate-Sponsored Research.  Telephone, 617 278-1088; Fax 617 236-4906.  E-mail: ccolecchi@partners.org
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