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I. Introduction

Before 1981, neither scientists nor universities owned the rights to any inventions created with the aid of federal money. This
position reflected the belief, widely held by scientists from all disciplines, that publicly funded research belongs to the public.
Federal policy echoed the belief that research must be publicized, rather *212 than be kept secret until its commercial import
is realized.1 Therefore, government funded inventions were federally owned and rarely patented.
A generally hostile attitude toward the United States patent system also contributed to this state of affairs. The courts and
many commentators were biased against granting a “monopoly” to a patent owner. Patents were considered to be a necessary
evil that must be kept under tight control to prevent dangerous monopolies from stifling competition and hurting the
American public.2
However, in 1982, with the creation of a special court3 to handle patent appeals from the district courts, there came an
increased judicial tolerance and respect for the patent system.4 Moreover, some commentators hypothesized that the
commercialization of certain technologies would never occur without the benefits of patent protection.5 Further, no savvy
company wanted to risk a large investment without some period of market protection to recoup its development costs.6
Consequently, the public was deprived of the benefits of much potential research, especially biomedical research that can be
very expensive to commercialize.7
*213 Over time these views evolved into a new belief: allowing private ownership of patents for inventions resulting from
government sponsored research may benefit the public by stimulating the commercial development of important inventions.
Congress recognized that many new discoveries are made in universities and federal laboratories but that commercial
development of these innovations generally requires the action of business and labor.8 With this awareness, Congress
declared a policy of increasing cooperation between academia, federal laboratories, industry, and labor.9 Ultimately, scientists
began to realize that cooperation with commercial interests might prove beneficial, particularly as government funding
dwindled.
This article explores policies and procedures of the Bayh-Dole University and Small Business Patent Procedures Act (“the
Act” or “the Bayh-Dole Act”),10 which allows for private ownership of inventions funded by the taxpayer. Government
funding, while an important source of funding for research, is not without certain strings. Among some of the restrictions of
the Bayh-Dole Act are march-in rights, a type of compulsory licensing; a requirement for substantial manufacture in the
United States; and certain restrictions on the use of royalties. The controversy in Hopkins v. CellPro provided the
circumstances for the first attempt, and failure, to employ the compulsory license provisions of the Bayh-Dole Act.
II. The Bayh-Dole University and Small Business Patent Procedures Act
This new attitude in Congress led to a legislative change in 1981 with the passing of the Bayh-Dole Act. The general purpose
of the Act is to increase American innovation, and the specific objectives include encouraging the participation of small
business firms and promoting the public availability of inventions, yet ensuring that the government obtains sufficient rights
in federally supported inventions to meet the needs of the government and the public.11
*214 A. Applicability of the Act
In keeping with its stated objectives, the Act provides that inventors who receive federal funding may elect to retain rights in
the invention. Although originally only inventors employed at small business firms and nonprofit organizations were subject
to the Act,12 in 1987 the coverage was expanded to include businesses of any size.13 Today the Act benefits virtually everyone
receiving federal funding for research.
The Act applies to “subject inventions,” which are inventions “conceived or reduced to practice in the performance of work
under a funding agreement.”14 Further, funding agreements must contain a number of provisions to effect certain
requirements of the Act,15 one of which is that any patent application must state that “the invention was made with
government support and that the government has certain rights in the invention.”16
The Act does not apply to closely related activities that fall outside the planned and committed activities of the
government-funded project, as long as those activities do not detract from the performance of the funded activities. For
example, an industry-sponsored application of basic, government funded research, would not be covered by the Act.17 In

addition, the use of instruments purchased with government funds, a common occurrence in university laboratories, is not
fatal to an inventor’s *215 claim of private ownership.18 Finally, since 1982 the Act has specifically excluded scholarships,
fellowships, training grants, and other funding given primarily for educational purposes.19 Even with these exceptions,
however, much biomedical research is covered by the Bayh-Dole Act because this research is largely supported by
government funds.20 This fact has profound implications for patent rights and licensing policies as demonstrated below.
B. Procedural Requirements of the Act
Funding agreements must contain provisions to effectuate certain requirements of the Act.21 Researchers covered by the Act
are called “contractors,”22 and they must fulfill several requirements to comply with the law and retain property rights. After a
contractor discloses the invention to administrative personnel responsible for patent matters, the contractor must also disclose
the invention to the federal government within a reasonable period of time.23 If the contractor fails to notify the federal
government, title to the invention “may” pass to the government,24 although the government rarely claims title.25
The contractor must also make a written election within two years after disclosure to the federal government, if the contractor
wants to retain title to a subject invention.26 However, if an event triggers a statutory bar period, the period for making this
election will be shortened to not more than sixty days prior to the statutory bar date.27 Further, the contractor must agree to
file a patent application prior to any *216 statutory bar dates,28 and the application must include the statement that “the
invention was made with government support and that the government has certain rights in the invention.”29
Another implication for government sponsored research is that grant proposals for the research could be considered prior art.
Under the Freedom of Information Act (FOIA),30 the National Science Foundation (NSF) makes all government records,
including awarded grant proposals, available to the public on request. This issue was addressed in E.I. du Pont de Nemours &
Co. v. Cetus Corp.31
In E.I. du Pont, the plaintiff du Pont asserted a NSF grant proposal as prior art, seeking a declaration of invalidity of two
patents owned by Cetus encompassing the process of polymerase chain reaction.32 Cetus argued that this grant proposal was
not sufficiently accessible to the interested public to constitute a “printed publication” under 35 U.S.C. § 102(b); Cetus
contended that the grant proposal was not adequately stored and indexed and that the proposal had a vague title.33 The court
rejected this argument, noting that the submitter of the grant proposal was a preeminent researcher in the field of the
invention, thereby alerting anyone interested in the field to publications under his name.34 This researcher had also cited his
NSF grant proposal in an article in The Journal of Biological Chemistry.35 Thus, the court concluded that the grant proposal
was accessible to the relevant public and constituted prior art within the meaning of section 102(b).36
Given the possibility of a grant proposal surfacing as damaging prior art, inventors must take precautionary steps to protect
potentially important research. For example, researchers may designate grant proposals as relating to trade secrets or other
*217 confidential information,37 thus preventing the disclosure of these portions of the proposal to the public without prior
notice.38 However, these designations must be made in good faith by appropriately marking the proposal, either at the time of
submission or within a reasonable time thereafter.39 As a result, researchers must be aware of and act on their aspirations of
invention before such inventions are actually realized.
Although a contractor may elect to retain title in the invention,40 the funding agency by law retains a nonexclusive,
nontransferable, irrevocable, paid-up, worldwide license.41 Thus, the government retains the right to use any invention it
funds. In addition, the funding agreement itself may provide for additional federal rights.42
The Act also provides for “march-in rights,”43 whereby the federal government can require the contractor to grant reasonable
licenses to third parties under a specific set of circumstances. For example, when the patentee fails to take effective steps in a
reasonable amount of time to achieve practical application of the invention, or the action is necessary for public health and
safety reasons, or is required by public use *218 regulations,44 the federal government can require a contractor to grant a
license or can even grant a license itself.45
In addition to march-in or compulsory licensing provisions, the Act requires that products that are produced by the use of the
invention must be substantially manufactured in the United States.46 The purpose of the U.S. manufacture and march-in
provisions is to ensure that the American public and industry benefit from government-sponsored research.

The Act imposes additional requirements on nonprofit organizations. For example, any future assignment of patent rights
must be approved by the funding agency, and a portion of any royalty fees must be paid to the inventor,47 with the balance
being used for scientific research or education.48 Further, unless it is not feasible, licenses must be granted to small business
firms.49
The Act also has exceptions that constrain the contractor’s property rights. For research involving Department of Energy
operations, national security, or foreign contractors, the federal government may restrict a contractor’s right to retain title in
the invention.50 Election of title may also be restricted under “exceptional circumstances,” where the restriction promotes the
policies of the Act.51 Examples of exceptional circumstances would be where the patentee’s licensing policy is unreasonable
or the patentee fails to utilize the invention.52
C. March-in Rights
One important policy consideration supporting the Bayh-Dole Act is the balancing of public versus private benefit.53 Because
inventions subject to the Act are made with public tax dollars, it is important to accommodate the public interest in these
inventions. Thus, the Act provides for public interest measures such as substantial manufacture of patented inventions in the
United States, preferences for *219 small business firms, and compulsory licensing when necessary to protect the public
welfare.54 One mechanism for evaluating the success of the Bayh-Dole Act is to examine how successful the compulsory
licensing or “march-in rights” have been in protecting the public welfare.
An opportunity to employ the march-in provisions under the Act occurred recently in Johns Hopkins University v. CellPro.55
The Hopkins v. CellPro story is long and complicated, but can be summarized as follows. Scientists from Johns Hopkins
University (Hopkins) invented a technology useful in the treatment of cancer. A second company, CellPro, began marketing a
competing technology. Hopkins sued CellPro for patent infringement, and CellPro responded by applying to the federal
government for a compulsory license to Hopkins’ invention.
CellPro argued that it should be granted a compulsory license for three reasons: 1) the license terms offered by Hopkins were
unreasonable; 2) contrary to the requirements of the Act, Hopkins failed to give preference to small businesses and instead
licensed the invention to a large pharmaceutical company; and 3) CellPro had the only FDA-approved technology on the
market. Therefore, if CellPro were enjoined from further manufacture, sale, or use of its technology, cancer patients using the
technology would be deprived of its benefits. This harm to the public welfare could be prevented only if CellPro were
granted a compulsory license on reasonable terms.
This capsule description of the CellPro march-in controversy inadequately elucidates the application of CellPro’s arguments
to the Bayh-Dole Act. Thus, the following sections discuss the technologies in question, the extensive litigation between the
parties, the march-in petition itself, and the results of CellPro’s petition. An additional section will describe the ultimate
results of the six-year litigation and provide editorial comment about the positions of each party.
III. Hopkins v. CellPro
A. The Technology
The technology in Hopkins v. CellPro involved the discovery of antibodies specific for bone marrow stem cells (BMSC).
BMSC are pluripotent cells56 that can grow and differentiate into blood cells, including red blood cells, white blood cells,
*220 and a variety of specialized immune cells.57 The discovery of antibodies specific for BMSC allows these rare cells to be
purified from the other cells in the bone marrow.58 Therefore, this technology makes it possible to purify a patient’s BMSC,
irradiate the patient to kill most of the patient’s bone marrow and blood cells, including cancerous cells therein, and then
replace the original stem cells with the purified BMSC, which repopulate the bone marrow and blood with healthy cells.59
Dr. Civens at Hopkins originally discovered a single antigen60--CD34 (or My10)--that is specifically expressed by BMSC.61
Thus, when an antibody that specifically binds to CD34 is attached to a solid surface and cells are passed over the surface,
BMSC bind to the antibody, which purifies these cells from all other cell types found in bone marrow. CellPro scientists
discovered a different antibody that also binds to the CD34 antigen, which they called 12.8.62 However, unlike the Hopkins’
antibody, the 12.8 antibody binds to both biotin63 and monkey stem cells.64 These significant differences allowed CellPro to

quickly obtain FDA approval for a 12.8 antibody-based stem cell separator because the antibody binds to biotin, enabling
CellPro to develop a device that could be tested on monkeys.65 CellPro received FDA approval to market a stem cell
purifying device called ““Ceprate SC” in December of 1996.66
*221 B. The Litigation
Hopkins owns a series of four patents, called the Civens patents, pertaining to CD34 antibodies and their use.67 Hopkins
licensed these patents to Becton Dickinson (Becton), which then licensed certain aspects of the patents to Baxter Healthcare
(Baxter). CellPro was aware of these patents and although it obtained non-infringement and invalidity opinions on these
patents, CellPro was still concerned about possible infringement litigation.68 Therefore, CellPro filed suit in the U.S. District
Court for the Western District of Washington in April 1992 against Baxter and Becton, seeking a declaratory judgment of
invalidity and non-infringement of three of the Civins patents.69 In September 1993, the court dismissed CellPro’s action on
the ground that Hopkins was an indispensable party beyond the court’s jurisdiction.
In March of 1994 Hopkins sued CellPro for willful infringement of the ‘204 patent, which claims monoclonal antibodies that
bind the CD34 antigen on immature human bone marrow cells.70 CellPro denied any infringement and counterclaimed for a
declaratory judgment that all Civins patents were invalid, unenforceable, and not infringed. Hopkins denied invalidity and
unenforceability of the patents in its answer and alleged that CellPro was infringing, contributorily infringing, and inducing
infringement of all four Civens patents.71
The case was tried to a jury, which decided all issues in favor of CellPro. The jury held that all claims of the patents were
invalid as obvious in view of the prior art and that most claims were invalid as not enabled.72 Further, the jury found that
CellPro was not liable for direct or contributory infringement, nor guilty of inducement.73 In response to the jury decision,
Hopkins moved for a judgment as a matter of law or alternatively for a new trial.74 In reconsidering the case, the court
decided that its initial construction of claim 175 of the ‘204 patent was flawed.76 Although a thorough discussion of claim
construction is outside the scope of this article, the court reinterpreted the claim as *222 having a considerably broader
scope, consequently trapping CellPro’s Ceprate SC and 12.8 antibody in its net.77
CellPro then petitioned the Federal Circuit for a writ of mandamus requesting the court to direct the district court to vacate its
order for a new trial and enter judgment based on the jury verdict.78 However, the Federal Circuit denied CellPro’s petition.79
The district court subsequently granted judgment as a matter of law for Hopkins on the infringement of certain claims and a
new trial on others, turning a complete CellPro victory in front of the jury into a total loss before the judge.80 The court also
prevented CellPro from introducing additional evidence pertaining to patent invalidity--evidence arguably required by the
reinterpretation of the claims-- because the evidence had not been introduced during the first trial.81
Thereafter, a new jury found that CellPro had willfully infringed the Civens patents. The court trebled the damages because
of the willful infringement, awarding Hopkins almost seven million dollars.82 Further, the court ordered CellPro to repatriate
cells that had been created before the patents issued and had been shipped to Canada after the patents issued.83
*223 C. CellPro March-in Petition
Eight days before the second jury’s verdict, CellPro petitioned the Secretary of the Department of Health and Human
Services (DHHS) on March 3, 1997 to exercise “march-in” rights on behalf of CellPro and the public.84 The petition was
signed by former White House counsel Lloyd N. Cutler and former Senator Birch Bayh of Indiana, cosponsor of the
Bayh-Dole Act. In the petition, CellPro argued that Hopkins, or its licensee Baxter, had “not taken … effective steps to
achieve practical application of the subject invention.”85 CellPro repeatedly claimed that Baxter “sat on the sidelines” while
CellPro developed the technology.86 In fact, Baxter had not filed for PMA for its system until the week before trial--thirteen
years after filing the patent application.87 CellPro stated that it believed that Baxter and Becton had effectively abandoned the
My-10 antibody and that Baxter might never gain FDA approval for its new antibody.88 In contrast, CellPro’s Ceprate SC
system had already been approved by the FDA in December of 1996.89
CellPro emphasized that Ceprate SC was already used in over 200 medical facilities in the world90 for the treatment of breast
cancer, lymphoma, multiple myeloma, leukemia, and various other diseases.91 Therefore, CellPro argued that removal of the
system from the market “threatens a life-saving treatment option for thousands of children and adults … who will die unless

the … research is allowed to continue.”92 As a result, “action [is] necessary to alleviate health … needs.”93
In addition, CellPro argued that Hopkins should have given a licensing preference to CellPro over Baxter under 35 U.S.C. §
202(c)(7)(D), because CellPro was a small business firm.94 This statute provides that, “except where it proves *224 infeasible
after a reasonable inquiry, the licensing of subject inventions shall be given to small business firms.”95 It is unclear from the
available record whether Hopkins ever addressed this issue or whether CellPro was willing and able to license the technology
from Hopkins or Becton at the time of the initial license negotiations. However, this provision applies to licenses and
sub-licenses of a patent.96 Therefore, a plain reading of the statute suggests that Becton, as well as Hopkins, was required to
give a licensing preference to CellPro.
Instead, Hopkins licensed its patents to Becton, which in turn granted Baxter an exclusive license in exchange for a
$1,250,000 up-front payment and an 11% royalty on all sales of the CD34 antibodies.97 Baxter subsequently offered CellPro
and two other companies a non-exclusive license to the patents for a $750,000 up-front payment and a 16% royalty on all
antibody sales.98 The other two companies agreed to these terms, but CellPro repeatedly responded that it was unwilling to
pay more money than Baxter for a non-exclusive license because a non-exclusive license was worth less than an exclusive
license.99
CellPro neglected to consider, however, that Baxter was required to pay an 11% royalty to Becton for all antibody sales,
whether directly made by Baxter or indirectly by CellPro. It was unreasonable for CellPro to expect Baxter to sub-license the
invention at a loss. However, CellPro may have been reasonable in requesting a reduction of the up-front payment to
$500,000,100 since Baxter had already recovered its $1,250,000 payment to Becton from the other two sub-licensees. Thus,
even with a reduced up-front payment, Baxter would not be sub-licensing at a loss.
After CellPro rejected Baxter’s terms, Baxter insisted on obtaining an exclusive right to distribute CellPro products in Europe
and Japan.101 CellPro insisted in its petition that Baxter’s terms were per se unreasonable.102
*225 D. Hopkins’ Response
Hopkins replied to CellPro’s petition by pointing out that Baxter had made significant efforts in developing the antibody
technology and had obtained regulatory approval to market its system in Europe.103 Furthermore, Baxter had sub-licensed the
technology to two other parties.104 Hopkins stated that if the federal government exercised march-in rights in this instance, it
would set a “chilling precedent” for future university-industry relationships.105 Hopkins argued that such a precedent would
allow companies to exploit patented technology with impunity under 35 U.S.C. § 271(e)106 while obtaining FDA approval for
their products.107 Then, unless the patent owner grants a license with favorable terms, a company could petition the
government for a march-in license based on the fact that it is the only company with a FDA approved product.108 Hopkins
asserted that this hypothetical was not a parade of horrors but a very plausible scenario.109
Hopkins also noted that CellPro continued to insist that it should only pay Baxter a 4% royalty, despite the fact that 4% is less
than the royalty Baxter must pay to Becton, thus requiring that Baxter take a loss on every antibody sold by CellPro.110 Most
importantly, Hopkins argued that the public health was not threatened by the court’s injunction against CellPro. Hopkins
voluntarily agreed to modify the injunction to allow continued public use of CellPro’s system until Baxter’s own Isolex
system was approved by the FDA,111 which was expected by the end of 1997.112 To ensure that ongoing *226 clinical trials
were not inconvenienced should CellPro stop supplying their system--a distinct possibility given the 50% royalty imposed on
CellPro by the court--Baxter pledged to make its own system available to the trials free of charge and to provide equivalent
support under the same contract terms as CellPro.113 While Baxter did not clarify how it intended to gain FDA approval for a
system switch to a non-approved device mid-trial, it later claimed that obtaining a swift response from the FDA should not be
a problem.114
In addition, Hopkins argued that CellPro’s public health arguments are not persuasive because CellPro’s system has not been
approved as a safe and effective treatment for the myriad of conditions described in CellPro’s petition.115 CellPro’s system has
only been approved for the processing of bone marrow, not peripheral blood cells, which is the approach more commonly
used today.116 Baxter negates the effectiveness of this argument, however, by claiming that its system shares the same benefits
as the CellPro system.117
Finally, Hopkins argued that the Act’s march-in rights are designed to protect against nonuse or unreasonable use by

patentees, allowing only responsible applicants to apply for march-in rights.118 CellPro, a willful infringer, could hardly be
viewed as responsible, asserted Hopkins.119 Additionally, Hopkins claimed that the intent of the Act is to encourage
“exclusive” licenses, and allowing march-in rights every time an *227 infringer wins the race to FDA approval would
undermine the intended exclusive rights.120
E. Both Sides Embellish Their Cases
Hopkins and CellPro embarked on a media blitzkrieg to win approval for their points of view, enlisting the aid of many
senators and congresspersons on both sides.121 CellPro employed a high-price publicity firm, Barston-Marstellar of New
York, to spread heart-tugging tales of distress about the children who would die if the Ceprate system were removed from the
market. CellPro also capitalized on the fact that the Ceprate system had even saved the life of the company’s own president,
Rick Murdock.122
Hopkins responded with an editorial describing CellPro’s media campaign as a “new low in greed-driven manipulation of
citizens at their most vulnerable.”123 In the same article, the author referred to march-in rights as a ““particular loophole,” as
well as a “sore subject for many businesses that have been reluctant to sign licenses to technology sponsored with
government funds.”124 This claim seems tenuous given that no company had ever applied for march-in rights prior to
CellPro’s petition.125 However, even senators joined the fray, describing CellPro’s petition as “an effort to circumvent the
*228 court order,” and claiming that “[t]here are important reasons not to let CellPro misuse the Bayh-Dole Act.”126
Moreover, both sides overstated their cases to NIH. CellPro repeatedly asserted that Hopkins, Becton, and Baxter did nothing
to develop the invention until CellPro’s device was approved by the FDA. However, Baxter’s system was available in the
same number of clinical sites as CellPro’s device.127 Even though Baxter did not file for PMA for U.S. approval of its
products until one week before trial, Baxter obtained European approval of its system and made efforts to sub-license the
technology.128 Therefore, it is difficult to justify CellPro’s argument that Hopkins and Baxter “sat on the sidelines” while
CellPro exclusively developed the technology.129
To be fair, while Hopkins accused CellPro of “inflammatory rhetoric,”130 Hopkins was equally guilty. Hopkins’ accusation
that CellPro was not “responsible” because CellPro willfully infringed Hopkins’ patents ignores the fact that at the first trial
the jury exonerated CellPro of all claims and further found all of Hopkins’ patents invalid.131 Furthermore, Hopkins asserted
that the grant of a march-in license to CellPro would have a ““disastrous effect” on future technology transfer and could even
have “a long term impact on the development of treatments for cancer and other diseases.”132
Thus, both Hopkins and CellPro participated in rooster-strutting displays of bravado. Senator Ford of Kentucky put the
conflict in perspective:
I know that assurances have been given that this technology will continue to be made available. However,
I believe a healthy amount of skepticism is certainly warranted when we are talking about human lives.
These companies must be held accountable and must not deny patients access to life saving treatment.133

*229 F. NIH Decision
After Hopkins voluntarily modified the injunction and pledged to provide Isolex devices free of charge to current clinical
trials, the need for the government to exercise its march-in rights to protect the public became less clear. This factor, coupled
with pending FDA approval of Baxter’s system and Baxter’s sub-licensing activities, led Dr. Harold Varmus, Director of
NIH, to deny CellPro’s petition. Dr. Varmus noted that Hopkins and Baxter had “taken effective steps to achieve a practical
application” of the invention,134 and that neither party had presented evidence that the separation of BMSC improved stem
cell engraftment, disease free survival, or overall survival in patients. Thus, it was premature for either party to claim benefits
other than those recognized in the FDA approval of CellPro’s system, i.e., a decrease in infusional toxicities associated with
the administration of bone marrow.135
Dr. Varmus asserted that it was equally inappropriate for NIH to substitute its judgment for that of clinicians and patients
seeking to use the CellPro system. Dr. Varmus concluded that because CellPro can continue to make, use, and sell disposable
products for the Ceprate system until such time as Baxter’s alternative device is approved, there is no need for the

government to assert its march-in rights. The NIH review agreed “that patient needs [will] be met as long as one or the other
cell separation device [is] available to people.”
In response to CellPro’s argument that Baxter will be unable to gain FDA approval to substitute its system for CellPro’s
system in ongoing clinical trials, Dr. Varmus stated that NIH will continue to monitor the situation and will initiate march-in
proceedings without a new petition if the need arises.136 Besides considering the public welfare, Dr. Varmus was concerned
with the economic consequences of an exercise of march-in rights, remarking:
[W]e are wary … of forced attempts to influence the marketplace for the benefit of a single company,
particularly when such actions may have far reaching repercussions on many companies’ and investors’
future willingness to invest in federally funded technologies. … It would be inappropriate for the NIH, a
public health agency, to exercise its authorities under the Bayh-Dole Act to procure for CellPro more
favorable commercial terms than it can otherwise obtain from the court or from the patent owners.137

G. Aftermath
CellPro argued to NIH and the court that the 50% royalty imposed by the injunction would cause it serious financial strain,
despite its cash reserve of 54 million *230 dollars at the end of the first quarter of 1997.138 The court responded that in the
absence of a definitive statement by CellPro that it would cease operations because of financial strain, the injunction would
stand as the lesser harm when compared to CellPro’s willful infringement. The court, however, reduced the royalty from
100% of the incremental cost as requested by Hopkins to 60% of the incremental cost--about a 50% royalty.
Although it has only been a short time since NIH denied CellPro’s petition, it is interesting to examine how the parties have
fared since then. Initially, CellPro’s financial status seemed robust. CellPro reported a net loss of $5.1 million for its first
fiscal quarter ending June 30, 1997, compared with a net loss of $4.6 million the previous year. On June 30, 1997, the
company’s cash reserve totaled $47.8 million. At the end of the second quarter on October 29, 1997, CellPro reported a loss
of $6.1 million, compared with $5.1 million the year before, and its cash reserve was down to $31 million. Yet, according to
Hambrecht and Quist Research Excerpts, CellPro was still considered a “strong buy” in 1997, with revenues for the year up
from $1.9 million to $2.5 million.139
Baxter, on the other hand, had some difficulties with its Isolex PMA in the year following its litigation victory. The FDA
advisory panel withheld approval of Baxter’s Isolex 300 stem cell separating device on July 25, 1997, because of ambiguous
clinical data.140 Despite Baxter’s overwhelming success at trial and with NIH, Hambrecht and Quist suggested in 1997 that
Baxter had “made little progress in the last 12 to 18 months. Recent information suggest[s] that [Baxter] could be scaling
down [its] efforts or even exiting the field.”141
In contrast, CellPro announced the submission of a peripheral blood PMA supplement to the FDA in October 1997.142
Furthermore, pending Federal Circuit review of the case, CellPro won a partial stay of the injunction that required it to phase
*231 out manufacture of the Ceprate system.143 CellPro seemed to have the advantage in the stem cell market.
Meanwhile, CellPro submitted a brief to the Federal Circuit arguing against the findings of the trial court.144 In August of
1998, the Federal Circuit held that the district court’s order for repatriation of cells from Canada was an abuse of discretion.
The court noted that “[m]ere possession of a product which becomes covered by a subsequently issued patent does not
constitute infringement until that product is used, sold, or offered for sale in the United States ….”145 The Federal Circuit also
agreed that the district court should not have excluded newly relevant prior art as asserted by CellPro when the court
reinterpreted the claims at the end of the first trial.146
However, the Federal Circuit did not find in CellPro’s favor on the critical issues of claim interpretation, infringement,
obviousness, and enablement.147 The Federal Circuit upheld the district court’s claim construction as to claim 1 of the ‘204
patent owned by Hopkins. Claim 1 originally read as follows:
A monoclonal antibody which specifically binds to an antigen on non-malignant, immature human
marrow cells, wherein said antigen is stage specific and not lineage dependent, and said antigen is also
specifically bound by the antibody produced by the hydridoma deposited under ATCC Accession No.
HB-8483.148
Deciding that the language after the wherein clause of claim 1 was the only language that attempted to describe the CD34

antigen, the court rewrote claim 1 to read, “Any monoclonal antibody that binds only to the CD34 antigen through an
antigen-antibody interaction.”149

This reconstruction of claim 1 hurt CellPro because although CellPro’s antibody binds to monkey cells and arguably does not
“specifically bind to … human marrow cells,” the district court found that there was “no testimony, however, to establish that
the antigen to which [the antibody] binds in primates is not CD34.”150 The court also found that the term “specifically binds”
only meant a specific antigen-antibody *232 binding and not an antibody that only binds to human cells.151 Hence, by limiting
the inquiry to the antigen-antibody interaction, the court held that CellPro’s use of the antibody infringed upon claim 1 as
rewritten.
Further, CellPro argued that its antibody does not “specifically bind to immature … human marrow cells” because of
evidence that the antibody binds both to immature human marrow cells and to more mature cells.”152 The district court
rejected this argument as well, citing CellPro’s failure to provide testimony that the antibody is not binding to the CD34
antigen on the mature cells.153
CellPro did not pursue these two arguments on appeal to the Federal Circuit.154 Instead, CellPro argued that construing the
wherein clause of claim 1 to include any antibody that binds to CD34 was overly broad because CD34 is a cluster designation
of cell surface markers and not all CD34 antigens are identical.155 Thus, CellPro asserted, CD34 represents a genus of
antigens, not a single antigen, and the test should be whether the antibody binds to My-10, not to CD34.156
The Federal Circuit rejected this argument, reasoning that CD34 is not a genus of antigens but rather a protein with at least
three epitopes. To understand these esoteric distinctions, one must understand that “antigen” describes the entire molecule to
which an antibody binds. However, antibodies do not typically bind to the entire antigen, but instead bind to small portions of
the antigen called an “epitope.”157 Thus, epitope is a narrower term than antigen.
While CellPro erroneously asserted that CD34 was a genus of antigens, it is likely that CellPro meant to argue that the
Hopkins’ ‘204 patent only claims and/or enables antibodies to the particular epitope described as My-10 and does not
describe antibodies directed to other possible epitopes of CD34. The issue thus framed is really one of claim scope and
enablement--does the description of an antibody directed against a single epitope on an antigen enable every antibody
directed against the same antigen?
*233 CellPro did not present this argument though, and the Federal Circuit held that the ‘204 patent sufficiently enabled158 a
broad reading of claim 1. Although the Federal Circuit noted that CellPro presented evidence that the two antibodies at issue
do not bind to the same epitope, the court still affirmed the finding of infringement because the antibodies nevertheless bind
to the same antigen.159
In light of CellPro’s failure on appeal to the Federal Circuit, the Hambrecht and Quist predictions about CellPro’s rosy future
were premature. As of the writing of this article, CellPro has filed for Chapter 11 bankruptcy, and its stock has plunged from
$35 to a few cents a share.160 CellPro has agreed to pay 15.6 million dollars to settle this case, and in September of 1998,
CellPro sold all of its assets to Nexell, a company partly owned by Baxter.161 CellPro has laid-off ninety-three employees and
its lab space is now leased to another biotech company.162
Baxter has agreed to continue distributing CellPro’s CEPRATE kits for a limited time to ensure that patients and clinicians
will continue to have access to cell selection technology until the FDA approves Baxter’s Isolex Stem Cell Selection System.
The Isolex system has not yet received premarket approval by the FDA, although this process is in the final stages.163 After a
six-year battle, Baxter still does not have its own stem cell separator on the market; however, it does have the exclusive right
to market the remaining CellPro devices, and CellPro no longer exists.164
*234 IV. Other Measures of Bayh-Dole Success
By most accounts, the Bayh-Dole Act has been a success,165 at least in terms of stimulating technology transfer and patent
applications. Although university research is still largely funded by the federal government, industry funding of this research
has increased five-fold since Congress passed the Act.166 In addition, the number of licenses granted by universities has

increased at least ten-fold.167 Royalties paid to universities almost quadrupled from 1981 to 1992,168 and more than doubled
between 1991 and 1995.169
Although these numbers indicate the success of the Bayh-Dole Act, there is no appropriate control data available, and thus it
is not clear how much of the growth is due to the Bayh-Dole Act and how much can be attributed to other factors. For
example, the number of university-issued patents increased from 220 in 1979 to 1148 *235 in 1989 to 3024 in 1998.170 This
represents more than a ten-fold increase in patents issued to universities since the enactment of the Bayh-Dole Act. In
contrast, the number of patents issued to any “incorporated” entity--a substitute measure of industry totals--rose about
three-fold over the same period of time.171 This comparison suggests that the Bayh-Dole Act gave university technology a
welcome boost.
However, more than half of university-issued patents are in the field of life sciences or biotechnology,172 a field exhibiting
tremendous growth over the past two decades. Rather than compare the biotechnology field to industry as a whole, it is
probably more instructive to compare the number of university-issued biotechnology patents to the number of such patents
issued in other rapidly developing nascent fields such as the computer industry. A similar search of IBM-owned patents also
shows an almost ten-fold increase in the number of patents issued over the same period.173 Thus, patents issued for inventions
in biotechnology and computer science have proceeded at a comparable pace. This growth may indicate the general increase
in the importance of intellectual property combined with an actively growing field of technology rather than the effect of the
Bayh-Dole Act.174
Additionally, although surveys have shown a great increase in royalties generated by university inventions, usually gross
revenues are reported, rather than net royalties, and total profits are unavailable. Indeed, some commentators have *236
suggested that after subtracting office space, salaries, benefits, and the like from net royalties, often no profit is recovered.175
Although industry partnerships benefit basic and applied research by supplementing a decrease in federal funding, some data
indicate that industry affiliations have biased research. For example, a recent study shows that while 3% of the authors of
calcium channel blocking papers revealed their financial interest in the outcome of the research, as many as 96% should
have.176 Further, at least two studies have shown that financial interests correlate strongly with favorable research
conclusions.177
In addition, at least one research institution has stumbled along the perilous path towards commercial success. In 1992,
Scripps Research Clinic, a well-known and respected research institution, came to an agreement with the foreign owned
Sandoz Pharmaceutical Corporation. The agreement stipulated that Scripps receive some $300 million in funding over ten
years in exchange for the right of first refusal to all of Scripps’ research work.178 Congress was appalled by the idea of
wholesale *237 exportation of federally funded inventions and quickly pressured Scripps into revising the deal.179 The new
deal limited Sandoz’ access and control over Scripps’ research and provided for additional licensing preferences and
assistance to small businesses.
The Scripps’ controversy also piqued Congressional interest in the reporting of federally funded inventions. A subsequent
investigation revealed that Scripps had failed to acknowledge federal funding in forty-three patent applications.180 This
finding prompted the government to extend the investigation to other institutions, whereupon investigators concluded that
federal funding of patented inventions is generally under-reported.181 These results have prompted a general review of the
ability of federal agencies to monitor the reporting requirements of the Bayh-Dole Act and may lead to the increased
enforcement of these procedural requirements in the future.182 This trend makes compliance with the procedural requirements
of the Act even more important.
V. Conclusions
Although industry participation in basic research has increased in the last twenty years, most academic research is still funded
by the federal government.183 The Bayh- *238 Dole Act allows the university or inventor to retain title to any inventions made
with federal funding, as long as a number of procedural requirements are met. To retain title, the inventor must report the
invention to the federal government and elect to retain title before a bar to patentability arises. In addition, the patent
application must contain a statement that the invention was made with the aid of government funds.
Although the institution may elect to retain title, the federal government also retains a royalty free, non-exclusive worldwide

license to practice the invention. Additionally, the Act provides that the patentee should give small businesses a licensing
preference, and all patented products must be substantially manufactured in the U.S. Further, the government may
theoretically issue a compulsory license if a patentee fails to commercialize an important invention or if more reasonable
licensing terms are required to protect the public welfare.
Another important consequence of federal funding is that grant proposals, which are made public once a grant is awarded
(unless steps are taken to protect any confidential information in the grant), may be used as prior art against patentees.
Therefore, the savvy inventor or patent attorney should take precautions in advance and include grant proposals by the
inventor in the art submitted to the patent office. Likewise, accused infringers should not overlook this important source of
potentially anticipatory prior art.
Although it is important for federally funded inventors to recognize and follow the Bayh-Dole Act’s procedural requirements,
to date no infringer has successfully escaped the consequences of infringement by alleging that the patentee failed to comply
with these requirements. However, in at least one case, allegations by the infringer sufficiently peaked the funding agency’s
interest in a subject invention to begin an investigation of whether or not the government should take title to the invention.
During the investigation, the cloud on the patent’s title effectively precluded enforcement of the patent. Further, because
evidence suggests that universities have been grossly under-reporting subject inventions to the government, it may become
easier in the future to provoke a government investigation of a patent’s title, thus effectively preventing enforcement of the
patent during the investigation period.
It is unclear whether the Bayh-Dole Act crafts the appropriate balance between public and private interests or is enforced
sufficiently to effect the theoretical balance created by the Act. The Hopkins v. CellPro controversy is not the best case to use
for an evaluation of the Act’s ability to balance private versus public sector needs. During this case, both parties exaggerated
their positions. Moreover, Hopkins took the bite out of CellPro’s public health argument by requesting that the injunction be
delayed pending the approval of another product and by pledging to fill in the gap should onerous royalties inhibit CellPro’s
Ceprate sales or support activities. However, *239 notwithstanding CellPro’s failure to obtain a compulsory license, the
government’s response to the Scripps-Sandoz controversy effectively demonstrates that the government has not abandoned
the public interest and that large corporations and institutions can be pressured into protecting the public interest even without
the issuing of a compulsory license.
In conclusion, it is unclear how much, if any, the Bayh-Dole Act has contributed to the successful commercialization of
government funded inventions. While the number of patent applications has increased dramatically, as have licensing and
royalties, this growth parallels that seen in other growth industries that are generally independent of government funding.
Further, there is evidence that industry partnerships may bias research results and that researchers underreport these conflicts
of interest. Nonetheless, in spite of all these caveats, industry, universities, and patent lawyers alike all seem to favor the
increase in university-industry partnerships created by the Act. The new industry of technology transfer was created by the
Bayh-Dole Act and has provided positions for about 180,000 tech-transfer personnel.184 In addition, the increase in the
number of patent applications certainly benefits patent lawyers.
As for the general public, it is difficult to determine if the Bayh-Dole Act brings additional inventions to the market that
would otherwise not have been commercialized. Even assuming that some inventions are commercialized that would not
have been otherwise, the public pays the price for the short-term monopoly given to patentees. However, in the long run, it
may be that the price is right.
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*240 APPENDIX
Chronology of Events
• Baxter takes an exclusive license from Becton for $1,250,000 and an 11% royalty in August 1990.

• Baxter sub-licenses the invention again for $750,000 and a 16% royalty in December 1992.
• Baxter offers CellPro a sub-license for $750,000 plus a 16% royalty in early 1992.
• CellPro counteroffers $500,000 to be credited against future 16% royalties.
• Baxter files for an exclusive distribution license in Europe and Japan and nonexclusive license in the U.S.
• CellPro files DJ action in Washington in April 1992.
• Sales of CellPro’s Ceprate SC begin in Europe.
• CellPro’s DJ action is dismissed in September 1993.
• Baxter sub-licenses again for $750,000 and a 16% royalty in November 1993.
• Baxter obtains European approval for the Isolex 300A.
• CellPro seeks to accept Baxter’s original $750,000 and 16% royalty offer in March 1994 and Baxter responds that a greater
royalty is now required.
• A jury finds for CellPro on virtually all issues in August 1995.
• Court finds for Hopkins on JMOL on some issues and orders a new trial on others in June 1995.
• Federal Circuit denies CellPro’s petition for mandamus in October 1996.
• CellPro obtains FDA approval for Ceprate SC in December 1996.
• Baxter submits PMA for Isolex 300I in February 1997.
• CellPro files a petition for march-in rights in March 1997.
• Court orders CellPro to pay treble damages of $7 million in July 1997; the injunction is partially stayed until Baxter’s
system obtains FDA approval.
• CellPro’s petition is denied by NIH.
• CellPro loses claim interpretation, enablement, and obviousness appeal to the Federal Circuit in August 1998. CellPro wins
on the issues of repatriation and introduction of prior art.
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