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I am the beneficiary of a June 16, 1980 US Supreme 
Court decision in Diamond v. Chakrabarty (447 
U.S. 303, 1980) that granted patent protection of 

a genetically-modified life form — in this case an oil-
digesting bacterium harboring multiple hydrocarbon-
degradative plasmids. It is generally accepted that this 
5-4 decision significantly encouraged the development 
of commercial biotechnology in the United States, as 
demonstrated by a thriving economy, by allowing patent 
protection to inventions related to live microorganisms, 
plants, animals, cells, genes, etc, including patenting of 
human embryonic stem cells and human genes isolated 
and purified from the chromosome with demonstrated 
utility. 33 years later, on June 13, 2013, a very different 
U.S. Supreme Court in a unanimous decision held that a) 
isolation and purification of a naturally occurring DNA 
segment is not eligible for patent protection because the 
‘invention’ is fundamentally a product of nature and b) 
complementary DNA (cDNA) is eligible for patent pro-
tection because it is not naturally occurring. This deci-
sion reversed a 2-1 decision by the Court of Appeals 
for the Federal Circuit (CAFC) that two human genes 
BRCA1 and BRCA2, where certain mutations and gene 
rearrangements promote the onset of breast and ovarian 
cancers, are eligible for patent protection, but deciphering 
the mutations was a mental exercise and therefore ineli-
gible for patenting. The Supreme Court did not address 
the issue of patenting of mutations in these genes.

In contemplating these rulings, it is important to 
understand what the patent laws in the US represent. 
The patent laws are in the US Constitution (35 USC 
section 101) framed in 1790 with basically two goals: 

(i) to promote the progress of ‘any new and useful art, 
machine, manufacture, or composition of matter, or any 
new or useful improvement thereof ‘ and (ii) to ensure 
that ‘ingenuity should receive a liberal encouragement’, 
as articulated by Thomas Jefferson. Indeed, the first US 
patent was issued on July 31, 1790, to Samuel Hopkins 
of the City of Philadelphia and the patent was signed by 
President George Washington, Secretary of State Thomas 
Jefferson and the Attorney General of the United States 
Edm. Randolph to signify and demonstrate the deep com-
mitment of the newly-independent country to encourage 
innovations in science and technology, and the protec-
tion of such innovations. Further, in 1980 when the U.S. 
Supreme Court found my engineered life forms to be 
patentable, it declared boldly that ‘anything under the 
sun that is made by man’ is patent eligible in the United 
States (447 US 303, 1980), provided such invention meets 
the statutory requirements of novelty (35 USC section 
102), non-obviousness (section 103), detailed description 
for enablement (section 112) and utility (section 101 and 
112), and according to the 2001 January affirmation of 
the US Patent & Trademark Office (US PTO), the utility 
should be specific, substantial and credible.

The fact that the early patents, including the first pat-
ent granted on July 31, 1790, were signed by the President 
of the United States, the Secretary of State and the 
Attorney General, demonstrates the deep commitment 
the framers of the US Constitution had in promoting and 
protecting through the patent system innovations in new 
and useful process, machine, manufacture or composi-
tion of matter. The two key words were that such innova-
tions must be new and useful. While the Supreme Court 
dealt with the novelty issue in Association for Molecular 
Pathology, et al., v. Myriad Genetics, Inc., et al (No. 
12-398), finding that simple isolation and purification 
of the BRCA genes from their neighboring sequences on 
the two chromosomes did not constitute patent-eligible 
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Patenting human genes and 
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invention, it did not address the issue of the utility of such 
genes. Since thousands of isolated and purified genes 
from various sources have been patented, it is hard to 
revoke all such patents by simply saying that such pro-
cedures do not involve any inventive steps. Much efforts 
over the years were spent just to localize the two genes that 
were believed to be tumor suppressor genes and where 
specific mutations led to a loss of this tumor suppress-
ing activity of breast and ovarian cancer. A much better 
scientific rationale would have been to reject patent eligi-
bility because of a lack of demonstrated utility of the iso-
lated and purified BRCA1 and BRCA2 genes, as we have 
argued recently (1, 2). Myriad Genetics’ patent claims on 
these two genes center on the use of such genes as wild 
type reference genes against which mutant genes from 
various sources can be compared to locate the mutations. 
While locating and identifying the mutations, which are 
central to the determination of cancer susceptibility, are 
the essence of seeking patent protection, it is hard to see 
how a reference gene can have such protection. A simple 
example will illustrate this. Imagine that an agricultural 
biotechnology company developed a new variety of roses 
by introducing a bacterial gene that improves both color 
and the fragrance of the rose, and that they seek patent 
not only for the genetically modified rose but also for pat-
ent protection of garden-variety roses against which the 
genetically modified rose was compared to determine 
its improved color and fragrance. It would obviously be 
unacceptable to allow patenting of the reference garden 
variety roses along with the genetically modified roses, 
indicating why a reference wild type BRCA gene should 
not be patent eligible. On the other hand, isolation and 
purification of a gene such as the human insulin gene, 
which was patented in the 1980s, is of great utility since 
such a gene can be expressed in Escherichia coli under 
appropriate promoters to bulk-produce human insulin 
for the treatment of diabetes. Bacterial expression of a 
purified human gene, which can be expressed to produce 
a product of great medical importance that was not pre-
viously available, makes an exceptionally strong case for 
patent eligibility of such a gene.

An important question not addressed by the Court 
was the question of the patent eligibility of BRCA1 and 
BRCA2 gene mutations. The importance of these muta-
tions is that women with family history of breast or ovar-
ian cancer can seek genetic testing to identify if they have 
mutations in these genes, and if they test positive for the 
mutations, they can take measures to prevent the onset 
of breast cancer. Thus a combination of isolation, purifi-
cation and sequence comparison of BRCA1 and BRCA2 
genes for the delineation of cancer-inducing mutations 
should be patent eligible, even though the CAFC ruled 
against the patent eligibility of such mutations as sheer 
mental exercises. It is important to note that there is 

Supreme Court precedent for allowing patentability of 
mental exercises when such exercises are tied to a useful 
invention, as follows from Diamond v. Diehr, 450 US 175 
(1981), holding that application of the Arrhenius equa-
tion to a process of the determination of optimum curing 
of rubber as patent eligible under 35 USC 101.

The immediate impact of the Supreme Court deci-
sion on AMP et al., v. Myriad Genetics, Inc. et al., coupled 
to the Court’s March, 2012 unanimous decision on Mayo 
Collaborative Services v. Prometheus Laboratories deny-
ing patent protection of diagnostic dosing of drugs, will 
likely be in the arena of diagnostic test development and 
personalized medicine. A significant segment of bio-
technology industry that relies on deciphering genetic 
changes and modifications in the DNA isolated from the 
chromosomes and not involving cDNA will be affected. 
An interesting outcome of this decision may also involve 
patent eligibility considerations of many natural prod-
ucts such as antibiotics or drugs developed from medici-
nal plants with great usefulness in combating disease. 
Since such patented products simply represent isolation 
and purification of the same naturally-occurring prod-
uct, will their patent protection be in jeopardy because 
of this ruling?

Finally, the question of the patent eligibility of 
BRCA1 and BRCA2 mutations aside, an important ques-
tion is what does a woman, particularly a young woman 
of child-bearing age but with a family history of breast or 
ovarian cancer, do when tested positive for mutations in 
these genes? One option is to remain vigilant, looking for 
early signs of cancer (2). An increasingly common, but 
a dreaded and traumatic option, is to surgically remove 
the breasts and the ovary. Unfortunately, current anti-
cancer drugs have not only significant toxicity but they 
are also amenable to resistance development and have 
limited cancer preventive ability. What is sorely needed 
is a drug that not only exhibits very little toxicity but 
should have cancer therapeutic activity to interfere in 
multiple pathways through which cancer cells grow so 
as to minimize resistance development. Ideally, if such 
a drug exhibits cancer preventive activity, then the drug 
can be taken on a long term basis to evaluate its ability to 
prevent the onset of breast/ovarian cancer in vulnerable 
women. While no such drug currently exists because of 
the pharmaceutical industry’s dependence on rationally-
designed small molecule compounds, there appears to be 
on the horizon the emergence of protein/peptide drugs 
with low toxicity and both cancer therapeutic and pre-
ventive activities (1, 3). These protein/peptide drugs are 
of bacterial origin and certain pathogenic bacteria have 
been known for over hundred years to combat cancers. 
Some accelerated efforts to develop the new kinds of 
drugs with no toxicity but significant therapeutic and 
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cancer preventive activity are urgently needed now to 
help eradicate cancer in our lifetime.
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In most countries, the PhD is a prerequisite for 
an academic career. Although upon completion, all 
PhDs are considered equivalent regardless of subject 

area and where it was obtained, not all PhD holders have 
the same body of knowledge in terms of curriculum or 
experience in terms of communication skills in present-
ing their work. 

The PhD became more prevalent as a result of the 
expansion of higher education demands following 
World  War II. American universities were the first to 
respond to these needs and by 1970 half of the world’s 
science and technology PhDs were educated in the US, 
a number that has doubled since then1. The number of 
PhDs awarded is increasing worldwide with 40% more 
PhDs accorded by OECD (Organization for Economic 
Co-operation and Development) countries between 
1998 and 2006, whereas in Japan, there is an increase of 
46% in awarded PhDs despite a shrinking youth popula-
tion1. It can be argued that an increase in the number of 
PhD holders will lead to increased innovation, with the 
counterargument being that unchecked growth will lead 

to dilution of the quality of the PhD degree. While the 
debate is unresolved, it is undeniable that PhD students 
and postdocs are serving a function. Most of the research 
that takes place in universities is carried out by pre- and 
post-docs, thus boosting the research capabilities of uni-
versities and by extension, of countries. 

More importantly, the increase in the number of 
PhD holders does not correspond to the needs of the 
job market. Although the PhD is a prerequisite for an 
 academic career, recruitment of students does not match 
the academic job market. At the same time, business 
leaders are complaining that there is a shortage of high-
level skills, suggesting that there is a void that could be 
indeed be filled with PhDs — if only they were taught the 
right skills.

It cannot be denied that PhDs are having trouble 
translating their skills to the job market, and the fund-
ing agencies behind the explosion in PhD conferment, 
are beginning to take notice. As a result, training in 
soft skills  such as communication and teamwork is 
beginning to be offered as part of the curriculum in 
some universities1. In addition, government agencies 
such as the National Science Foundation are begin-
ning to fund  interdisciplinary programs such as the 
IGERT (Integrative Graduate Education and Research 
Traineeship) which are aimed at helping students gain 
career skills and tackle real world problems2.

Commentary

The polyvalent scientist: The added 
value of management training
Received: February 6, 2013

maria theodosiou
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Is the PhD in crisis? Or is the crisis still to come? 
One thing that is for certain is that the demands of the 
labor market are not being considered in this issue. 
Increased governmental spending is driving the increas-
ing numbers of doctoral and postdoctoral students 
without any consideration as to how the labor market 
will accommodate the growing supply of PhDs. Case in 
point:  55% of US doctorates in the biological sciences 
secured a tenure track position within six years of PhD 
conferment in 1973, with only 2% in postdoctoral or 
other untenured positions3. In contrast, in 2006, only 
15% were able to secure a tenure track position within 
six years with 18% in untenured positions3. This suggests 
that more and more PhDs are occupied in non-academic 
positions that may not require a PhD.

What lies at the source of the PhD glut? The aca-
demic job market collapsed in the 1970s, yet the rate of 
graduate school admissions has not changed to reflect 
this4. In the late 1980s, the notion that a wave of retire-
ment of Korea vets was about to sweep through academia 
leading to bright prospects for young PhDs was spread5. 
Newly minted PhDs in the 2000s faced similar bright 
prospects with the expected retirement wave of baby 
boomers. In reality, these retirement waves were not 
observed and therefore had no impact on the academic 
job market. Adding to the problem is that PhDs enter  
the job market with no guidance as to how to find employ-
ment outside academia. Universities are producing 
more and more PhDs that cannot be absorbed in tenure 
 positions. Fortunately, academia is not the only employer 
for PhDs who can be gainfully employed in industry, 
banks, government or non-profit organizations5. Most 
scientists find out the hard way that the years spent at the 
bench performing blotting, mini-preps or microscopy, is 
not the most appropriate way to become an investment 
banker, a market researcher, business developer or any 
other of the wealth of career options that exist for PhDs 
outside academia. Young scientists need to be aware 
of these career opportunities and to have the ability to 
acquire the necessary skills to be competitive for alter-
nate careers.

While it can be argued that the mission of academic 
institutions is to provide knowledge and key skills and 
that it is up to the individual student to apply them as 
they see fit, what cannot be argued with is the current 
need for broader training. There are skills beyond the 
bench that scientists today need to develop in order to 
be successful. In science PhD programs, there is cur-
rently an overemphasis on the academic track, while 
at the same time alternate career paths are devalued5. 
Providing PhDs with tools for a wide range of careers 
would not necessitate a program overhaul while at the 
same time it can serve to alert students to alternate career 
options early on and prevent the disillusionment that a 

lot of graduate students feel at some point in their career 
to set in.

Why do governments continue to pour money 
into financing advanced science education when the 
job  market is saturated? There are motives behind this 
spending. While all professionals can create jobs, sci-
ence and engineering PhDs have the potential to  create 
entire industries thus having a significant impact on 
the economy, and thereby justifying the investment 
of government funds into education. Biotechnology is 
such an industry where scientific advances and discov-
eries are poised to impact the business world. Some of 
the early biotechnology companies have benefitted from 
having science leaders with business vision. Before the 
emergence of biotechnology, scientists did not do busi-
ness and businessmen did not do science. The ability to 
understand both is vital for the success of this sector. 
The capacity to innovate in an industry such as biotech-
nology, hinges not only on scientific discovery but also 
on the ability to translate new knowledge into prod-
ucts and services6. Success in the biotechnology sector 
is dependent on the effective information flow between 
scientists and non-scientists, in order to maximally capi-
talize the potential of the science7. 

Current PhD curricula are ill suited for industry 
careers, where the majority of employment opportu-
nities are. The needs of industry and academia are not 
comparable-while both require scientific literacy, indus-
try wants employees with business acumen7. In today’s 
technology enhanced marketplace, venture capital 
firms, investment banks and consulting firms are des-
perately seeking candidates with dual expertise. They 
judge candidates on their scientific, as well as their busi-
ness skills. Moreover, business skills are also an asset 
in the public sector, as decreased government funding 
requires scientists to secure external funding for their 
research. Management skills allow scientists to properly 
value R&D projects, identify licensing opportunities 
and negotiate partnerships with prospective industrial 
partners.

The specificity and complexity of the life sciences envi-
ronment requires both scientific and management skills. 
To fill this need, advanced (professional) master degrees  
have been established. The foundation of this degree is 
being compared to the creation of the MBA degree in 
19088. Advanced master’s degrees are specifically tai-
lored to scientists, providing them with multidisciplinary 
training in areas such as management, finance, market-
ing, intellectual property, competitive intelligence, and 
business development to name but a few, in order to give 
scientists a working knowledge of the business aspects of 
science. In addition, skills such as communication which 
are essential for any career are also cultivated as part of  
such programs. Industry experts are quite supportive of 
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such professional programs that are driven by the needs 
of the market and prepare students for nonacademic 
work8. Advanced master’s degrees are interdisciplin-
ary and provide hands-on learning through case stud-
ies, team projects and internships, the goal being, to 
adequately prepare students to be competitive in today’s 
labor market6. Thus, a niche market exists for profes-
sional master’s graduates who thanks to their training 
can wear multiple hats within the same company fill-
ing various roles, something that is especially important 
in the context of start-ups and small companies where 
 capital is lacking but need is overabundant.

Helping the trend for such advanced master’s 
degrees are industry demands for dual skills. While the 
original idea behind the advanced master’s degree was 
to provide an alternative to the PhD by being specifically 
tailored towards careers in business and industry, the 
two degrees are not incompatible. Academic programs 
aimed to create individuals with skills in both business 
and science are of the utmost importance as this new 
generation of professionals can grow and manage sci-
ence and technology based industries contributing to 
the global economy. Dual degree graduates are able to 
analyze and appreciate relationships between technology 
and productivity along the value chain of an organiza-
tion within the context of a dynamic and uncertain envi-
ronment while at the same time mastering the complex 
interactions of organizational purpose, scientific process 
and people leadership that generates competitive advan-
tage for the company. The advanced master curriculum 
encompasses essential skills for the successful manager 
and an overview of the vast body of knowledge that is 
unique to the life sciences industry. This, combined with 
the scientific knowledge acquired during the PhD, allows 
for a deeper understanding of the complexities of tech-
nology management.

In light of the advantages presented by having skills 
in science and in management, and given the current 
marketability of PhD graduates that do not wish to stay 
in academia, there is an inherent advantage in pursuing 
the advanced master and PhD degrees concurrently. The 
primary appeal in pursuing the degrees concurrently 
would be in the interest of time, as well as being a cost 
saver. In the dual degree program, the required courses 
for the advanced master are taken concurrently with the 
required courses for the biological sciences PhD. In such 
case, the courses for the advanced master can be spread 
over the same time period as for the PhD (three years 
in Europe), while the professional thesis required for the 
advanced master degree can be completed either before 
or at the same time as the PhD thesis. The students can 
take advantage of online learning platforms, managing 
their own time and learning pace while simultaneously 
striving for their PhD. The curriculum is designed to 

 provide students in the life sciences with a strong foun-
dation in business concepts where students not only 
develop the necessary skills to become effective manag-
ers but also the vision to become leaders in their fields.

A concurrent dual degree program offers the fast-
est way to gain a professional and scientific qualification, 
bringing together academic knowledge and practical 
skills, which are highly valued in the business world. 
Students with this unique qualification will be able to 
“speak” the same language as senior managers, bankers, 
investors and consultants. As far as career opportuni-
ties are concerned, the dual degree affords the possibility 
to embrace novel career options through the ability to 
understand the relationships between science, technol-
ogy, financial resources and customer value. As future 
leaders, dual degree graduates should be prepared to 
challenge the conventional assumptions and paradigms 
while actively seeking new technologies and strategies to 
strengthen the value creating and competitive processes 
within their organizations. 

The industry focused curriculum and practical 
teaching approaches of basic management principles and 
business disciplines are some of the merits of a dual 
degree. In addition the students learn to think analyti-
cally, be proactive decision makers and efficient problem 
solvers, skills that are necessary in the business world 
where the stakes are high and the room for error is small.

Undeniably the mushrooming of professional mas-
ter’s degrees is an indication of the need of such skills in 
the marketplace. In the current economic environment 
skills must be continuously acquired and developed in 
order to remain competitive. Pursuing an advanced 
 master/PhD degree is the ultimate way to equip students 
for multidisciplinary careers in either industry or aca-
demia and cultivate both their scientific curiosity and 
entrepreneurial spirit. There is no denying that a niche 
market exists for dual skilled scientists, who, thanks 
to their management training can wear multiple hats 
within the same company filling various roles, which 
is especially important for start-ups and small compa-
nies where capital is lacking but need is overabundant. 
Dual skills are also important in the context of project 
management and bringing a product to market. When 
businessmen lead science-based companies there is often 
a misunderstanding of expectations and timetables, 
resulting in the abandonment of promising projects. 
Scientists with business knowledge are able to bridge 
the communication gap and thereby promote common 
understanding and communication. Dual degree hold-
ers are able to see the big picture of a project; thanks to 
their science knowledge they can evaluate a project for 
scientific merit while thanks to their business skills they 
are able to assess the market potential of the technology/
product.
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IntROduCtIOn

The drug discovery and development industry 
sector has the laudable goal of developing new 
market-viable therapeutics to alleviate human 

suffering caused by ill-health. Challenges encountered 
by participants in this sector on the road to market are 
many and varied, and include: 

•	 the duration and expense of the clinical 
trials that are required to be undertaken 
to satisfy regulatory obligations, together 
with the need to secure long-term funding; 

•	 the cumulative nature of innovation in 
the field and the need for deep and broad 
expertise; and 

•	 the competing intellectual property claims 
at all stages of the innovation cycle. 

For many years, the pharmaceutical sector successfully 
used the vertical integration model for drug discovery 
and development.2 However, since the emergence of the 
biotechnology industry in the 1970s many large phar-
maceutical firms have moved away from full integration, 
preferring instead to source many drug candidates only 
after small to medium sized biotechnology companies 
have taken them through pre-clinical and/or early-stage 
clinical trials.2,3 

The virtual model for drug discovery and devel-
opment is a further step away from vertical integra-
tion. The hallmark of the virtual model in life sciences 
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is that both research and development are outsourced 
using “fee-for-service” arrangements, at times using 
overseas contractors to increase capital efficiency. Use 
of these  fee-for-service arrangements results in a situ-
ation where no “wet science” is conducted by company 
employees. The use of contract research organisations 
(CROs) for human clinical trials has been a standard 
mode since the 1980s.14 Pre-clinical research and devel-
opment has been reported to be a rapidly expanding 
business, and for some CROs it has become their pri-
mary focus.8 What is less clear is the level of the adop-
tion of the virtual business model by drug discovery and 
development companies. 

The broad economic viability of the virtual busi-
ness model has been subject to some analysis.10 There is 
also  some limited evidence to suggest that this model 
is gaining in popularity in biotechnology,6,8 although 
no quantitative measures have yet been developed. 
Commentary to date predominantly focuses on the 
organisational structure and success of individual com-
panies,13 rather than sector or policy level analysis. 

The rationale for the study reported in this arti-
cle is  to measure the extent to which the virtual busi-
ness model is being adopted across the drug discovery 
and development sector. This article reports on a novel 
method to measure the relative proportions of vir-
tual and  non-virtual biotechnology companies in drug 
 discovery and development in Australia. It argues that 
the methodology described below may have broader 
application in segregating virtual and non-virtual firms 
involved in drug discovery and development and in other 
life  science sectors in Australia and elsewhere. 

An understanding of the types of business mod-
els being adopted in the life sciences assists in further 
 analysis of the factors that influence successful develop-
ment of innovative new drugs and questions relating to 
the long-term viability of the industry. Together, analy-
ses of this nature can provide indicators of success and 
impediments to success in the drug discovery and devel-
opment sector for input into evidence-based business 
decisions and regulatory reform.

The study reported in this article is part of a 
broader analysis of the intellectual property and prod-
uct development landscape in the Australian biotech-
nology industry. To give some context, although many 
large international pharmaceutical companies operate 
in Australia, none are Australian. Rather, Australian 
drug discovery and development companies are almost 
exclusively small to medium in size. The sector includes 
 private, public unlisted and public listed companies. 
Many, but not all originated as spin outs from public sec-
tor organisations.20 

Given that biotechnology industry participants in 
Australia and elsewhere are required to operate within 

an environment of diverse knowledge sources and 
 complex intellectual property landscapes, this research 
project is aimed at testing whether they are generally 
able to work around impediments, take advantage of 
opportunities for collaboration and access the necessary 
intellectual property and other information and materi-
als to innovate. The project as a whole includes analysis 
of: patent law; patent and company databases; inventor 
surveys; stock exchange disclosures and product-related 
data; and interviews with industry participants. Twenty-
three interviews have been conducted during the course 
of the project with senior management personnel from 
companies that were operational between 2010-2011 
and had originated clinical trials for new human drugs 
in the  past 10 years. Three interviews were conducted 
 face-to-face, the rest were via telephone. Interviews were 
carried out between 24 November 2010 and 16 June 2011. 
All were of around one hour duration.

Relevant companies were identified for interview 
using Pharmaprojects, Informa UK Ltd’s proprietary 
database of drug discovery and development companies 
in Australia. An assessment of each of the companies 
was subsequently undertaken using publicly available 
information to ensure they still operated and confirm 
that they had originated clinical trials for new human 
drugs. In total, 44 companies were identified that fitted 
the criteria. All were contacted and 23 agreed to be inter-
viewed, giving a success rate of 52%. There were no obvi-
ous differences in terms of firm type, size (by research 
and development expenditure over 5 years, where avail-
able), age or research focus between the interviewed and 
non-interviewed cohorts (Table 1). Drug discovery and 
development companies in Australia have diverse pipe-
lines. Indications vary from the flu and immune disor-
ders to pain management. However, cancer therapies are 
the most common, featuring in 13 of the 23 companies 
interviewed.

Business developers, CEOs, in-house counsel and/
or intellectual property managers were interviewed. 
Before each interview, a detailed analysis was under-
taken of publicly available information about the com-
pany, including annual reports, news releases and other 
documentation provided on company websites, stock 
exchanges, patent data and reports in trade journals. 
The interviews were primarily focused on relationships 
that are formed between firms and other organisations 
during drug discovery and development; referred to 
elsewhere as exploration and exploitation alliances.16 The 
particular focus for inquiry centred on the influence of 
intellectual property in these relationships. 

There were seven key points for discussion during 
the interviews:
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1. the company’s approach to product 
development; 

2. the role of patents in product development; 
3. the role of collaboration in product development; 
4. the relationship between patents and more 

complex forms of collaboration (beyond bare 
IP licensing); 

5. the challenges involved in establishing and 
maintaining patents and collaborations; 

6. the causes of product success and failure; and
7. attitudes towards more formalized collaborations 

(e.g. patent pools).

The virtual business model became interesting to 
investigate further because 11 of the 23 interviewees vol-
untarily identified it as the preferred management strat-
egy for their firm, with another three describing their 
company as “moving in that direction”. Recognising 
that there is already a small body of literature report-
ing uptake of the virtual model in biotechnology,6,8,13 it 
was not expected that the model might be utilised by 
such a large percentage of the interview cohort (close to 
50  percent). Consequently, it became interesting to fur-
ther explore the uptake of the virtual model.

Interviews are a time consuming way to elucidate 
the business models utilised by companies, and are 
dependent on willingness to participate. There are a 
number of other methods that might be utilised to deter-
mine whether drug discovery companies are virtual. 
These include: analysis of disclosures in annual reports 
or other publicly accessible information that relates to 
business models, number of employees and/or external 
and internal research budgets. However, in Australia 
and  many other countries such specific disclosures are 
often ambiguous and not necessarily mandatory, par-
ticularly for smaller companies. By contrast, the method 
relied upon in the present study is designed to be gen-
erally applicable, irrespective of type of company or the 
jurisdiction in which it primarily operates.

The central hypothesis around which this study is 
built is that, since virtual companies do not have their 
own laboratory scientists or facilities but rather rely 
upon external services, employees of virtual compa-
nies do not conduct the wet-lab work included in scien-
tific papers. If this hypothesis is correct, and employees 
from virtual companies do not conduct wet-lab work, 
and employees of non-virtual companies do continue to 
publish, a search for company names in the bylines of 
authors listed in scientific publications should enable the 
identification of virtual companies. 
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MEtHOdS 

To test the hypothesis that employees of virtual compa-
nies do not publish, Thomson Reuters’ Web of Science 
was searched for company names (including previ-
ous company names listed by the Australian Securities 
and Investments Commission) for each of the cohort of  
23 companies that were interviewed in this study and 
each of the cohort of 21 companies that were not inter-
viewed. Peer-reviewed publications were searched 
within the five-year period 2006-2010. This period was 
chosen because interviewees reported that some compa-
nies identified as virtual in interviews had moved to a 
virtual model within the last five years and this  analysis 
is designed to capture companies that are currently 
 virtual. Web of Science was chosen over other publi-
cation  databases because it is comprehensive, allows 
author affiliations to be specifically searched, and is easy  
to use.

Taking into account long-accepted norms for 
order of authorship in scientific publications,15 peer-
reviewed publications with five or more authors were 
not ascribed to the company unless at least one of the 
first two authors was identified as being associated with 
the company. In  the case of four authors or less, pub-
lications were credited to the company when the first 
author’s byline included the company. The rationale for 
using only the first author when there were four or less 
authors, and the first two authors when there were five 
or more authors is based on anecdotes and empirical 
observations. Scientific papers generally feature multiple 
authors, with the authors listed first having completed 
the bulk of the laboratory experimentation. The authors 
that are listed last on biomedical publications are gen-
erally the laboratory/institution heads who oversee the 
project.18 These last author bylines were not included in 
the analysis because the focus was on the conduct of the 
wet-lab itself, not research management. Indeed, dur-
ing data collection, six companies that were identified as 
virtual through interviews had authors in peer-reviewed 
papers listed later than those counted for the purposes 
of this hypothesis. Moreover, it is not unusual for a lab 
head to have a position in a private organisation and to 
continue academic research.

Presentations were not included, nor were publica-
tions that were not peer-reviewed. The rationale for this 
decision to focus solely on peer-reviewed publications 
was that until research results have been subjected to the 
level of scrutiny that is accepted by the research com-
munity they remain non-validated. Although non-peer 
reviewed publications including government reports and 
books are recognised as useful research outputs in other 
areas of research, they do not carry the same weight in 
this context as peer-reviewed publications.

RESuLtS 

Using the publication-based assessment of virtual/ 
non-virtual companies it was found that 20 of the 23 
companies in the interview dataset (87%) were correctly 
identified from publications as virtual or non-virtual.  
Of the 11 companies identified as virtual in interviews, 
10 had no publications and of the 12 companies identi-
fied as non-virtual, 2 had no publications (see Table 2). 

To account for the small sample size, a number 
of non-parametric tests were calculated using SPSS 
Version  19 to compare publication status across com-
pany type (i.e., virtual, non-virtual). Specifically, exact 
and Monte Carlo (with a 99% confidence limit and 
10,000 samples) significance tests were used to adjust for 
the small sample size, with all p value consistently less 
than .001 (see Table 3). This demonstrates a significant 
and strong association between a company’s publications 
and their business model (i.e, virtual or non-virtual). The 
magnitude (i.e., –.742) of the Kappa statistic indicates 
strong agreement between adoption of a virtual business 
model and an absence of publications (and vice-versa). 
The data therefore suggests that there are good grounds 
for using publications as a proxy for identification of a 
company’s business model.

Of the cohort of 21 companies that were not inter-
viewed, it was found that 9 of these were included in 
 relevant author bylines in peer-reviewed publications 
in the relevant timeframe, and 12 were not. For ease 
of  explanation these two cohorts are reported as hav-
ing  virtual by proxy and non-virtual by proxy business 
 models, respectively. Taken together, this means that 
by applying the methodology as a predictor of busi-
ness model type, 23 out of the entire population of 44 
 companies (52%) have adopted the virtual business 
model. 

It is plausible that other firm characteristics such 
as age or whether the company is publicly listed will also be 
associated with a firm’s choice of business model. The first 
of these two propositions were examined by  comparing 

table 2: Frequencies and expected frequencies 
(in brackets) for actual business model and 
publications in interviewed sample

type of 
company Publications total

No yes

Not Virtual 2 (6.3) 10 (5.7) 12

Virtual 10 (5.7) 1 (5.3) 11

Total 12 11 23
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median ages of the virtual and non- virtual cohorts in the 
interview sample (n = 23), the virtual by proxy and non-
virtual by proxy cohorts in the non- interviewed sample 
(n  =  21), and the whole sample (n  =  44) using Mann-
Whitney U Tests. The results of these analyses show that 
while the median age of  non-virtual companies in each 
sample was slightly older than virtual companies, this 
was not significantly so (Table 4). Whether public listing 
was associated with a company’s actual (from the inter-
viewed sample) and predicted (based on publications as 
proxies in the non-interviewed sample) business model 
was also explored through chi-square tests and symme-
try tests. Again, no statistically significant relationships 
were found (Table 5). The  relationship between business 
model and R&D expenditure was not analysed because 
it is not possible to get a complete dataset as there is no 
requirement that non-listed companies disclose such 
information.

dISCuSSIOn

The methodology adopted in this study of using author 
bylines in peer-reviewed journal articles as proxies for 
companies that conduct research in-house suggests that 
that over half of Australian biotechnology companies 
involved in drug discovery and development use the 
 virtual business model. 

Measuring propensity to adopt the virtual 
Model

The observation that some companies operating in the 
drug discovery and development sector have adopted 
a virtual model is not of itself novel. Genentech, Inc, 
which is one of the world’s most successful biomedi-
cal drug discovery and development companies, was 
virtual from its inception in 1976 through to 1978. 
Professor Herbert Boyer, one of the company’s found-
ers, initially consulted from his university position, only 
later joining the company and establishing in-house wet 
labs.1 Moreover, it has been known for some time that 
companies involved in drug discovery and development 
can exist anywhere along a spectrum from fully inte-
grated at one end to virtual at the other.2 As noted previ-
ously, what was unexpected here was the sheer number 
of companies located at the virtual end of the spectrum. 
There is only one other study that provides a similar 
estimate of virtual companies in this sector, Kamuriwo 
reported that 40% of UK drug discovery and develop-
ment companies were virtual, but this was from a non-
random sample.13 
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It is recognised that the method of using bylines 
of authors as a proxy for business models will need to 
be further tested. While it seems logical that age and 
 public  listing could also be associated with choice of 
business model, no statistically significant relationship 
was observed. However, there is some suggestion in 
Table 4 that the non-virtual cohort as a whole is slightly 
older than the virtual cohort, and in Table 5 that more 
of the non- virtual cohort than the virtual cohort tend to 
be publicly listed. It is possible that a relationship may be 
observed between choice of business model and age and/
or public listing in a larger population. However, the data 
suggest that the association is unlikely to be as strong as 
that between business model and publications.

A simple reason why one might expect to see more 
virtual companies in the younger, private cohort and 
more non-virtual companies in the older, public cohort 
is the prediction that the virtual model has only recently 
been adopted. Three interviewees from virtual com-
panies stated that their company began with an active 
 in-house R&D program but due to financial vicissitudes 
of the industry the virtual model turned out to be the 
most cash efficient structure for the company to adopt; 
this finding has been reported elsewhere in the litera-
ture.8,21 Two interviewees, as well as other literature also 
suggest that high uptake of the virtual model by drug 
discovery and development companies is quite a recent 
phenomenon.6,8 However, further empirical analysis is 
needed to evaluate whether this is true or not. 

Another reason why the virtual and non-virtual 
cohorts might differ is to do with the expected long-
evity  of virtual companies: several of the interviewees 
reported that the exit strategy of some virtual compa-
nies is to be taken over within a ten-year timeframe. 
Interviewees from a number of virtual companies 
reported that if they were able to exit projects by sale, 
take over or out-license, they would simply identify a 

new project and start again. Others said that their com-
pany structure was virtual from the beginning, and, for 
some, that they had no intention to establish an  in-house 
research and development program at any stage of the 
company’s development. While each of these firms con-
tinues to develop their own leads, they do so with a skele-
ton management structure and a very tight and regulated 
development plan with clearly defined exit points. In 
contrast, it is suggested that non-virtual firms with sig-
nificant investment in infrastructure and employees are 
less likely to have a takeover in mind as their main exit 
strategy. Whether the combination of age and other firm 
characteristics is a better proxy for business model than 
publications alone remains to be explored.

policy considerations

What is possibly the most significant policy consider-
ation is whether, from a broader industry perspective, 
virtual companies facilitate more efficient and effica-
cious development of new drugs. Questions are already 
being asked about the sustainability of the business 
model of research-intensive biotechnology firms, which, 
more often than not, involves licensing-out core patented 
technology.2,11 The primary role played by small biotech-
nology firms might be described broadly as: identifying 
new technologies and new leads in the public sector; 
value adding; on-licensing or on-selling; and moving 
on to develop new discoveries. From the interviews, this  
“value adding and moving on” role seems to be a realistic 
appraisal of the part played by small to medium sized 
biotechnology firms in the Australian drug discovery 
and development sector. In some instances, where the 
company is taken over, “moving on” will involve the 
entire management moving on to a new company. In 
other instances, where the company remains viable, it 

table 4: mann-Whitney u-Test for median company age in years and actual business models (from the 
interviewed sample) and proxy business models (from the non-interviewed sample)

n median mann-whitney u-test

Virtual Non-virtual Virtual Non-virtual
mann-whitney u 

Value z-value
exact Sig. 
(2-tailed)

Interviewed sample (n=23) 11 12 10 14 52 6.82 .384

Non-interviewed sample 
(using business model proxy; 
n=21)

12 9 9.5 12 44.5 –.679 .508

Whole population (using 
actual business model and 
proxy; n=44)

23 21 10 12.5 178 –1.499 .134

Note. None of the t-values were significant at p < .05.
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will involve moving on to develop new lead products. 
Anecdotal communications with other researchers in 
this area suggested that these approaches are not unique 
to Australia but universal for small to medium drug dis-
covery and development companies around the world.

Other empirical research indicates that in the con-
text of drug discovery and development, compounds 
taken through clinical trials by biotechnology compa-
nies are more likely to fail than those developed by large 
pharmaceutical companies.7,19 These studies also suggest 
that compounds developed by small, research-intensive 
firms have a high likelihood of failure at some stage, 
whether before or after successful dissemination of their 
core technology to larger pharmaceutical firms. 

Quite how the virtual biotechnology firm fits into 
the equation is presently unclear. In the study reported 
in this article, many of the interviewees from virtual 
 companies expressed optimism about the potential for 
their firm to make a genuine contribution to the devel-
opment of innovative new drugs. However, interviewees 
from non-virtual companies were less confident about 
the success of the virtual model on the basis that sci-
entific expertise is needed in-house to make informed 
decisions about strategies for product development. The 
sanguine responses from virtual company executives 
seems to imply that, at least for the virtual companies 
interviewed, the virtual model is currently working, in 
that they have been able to attract interest from large 
pharmaceutical companies, engage in out-licensing 
and progress their lead candidates. It is anticipated that 
application of the methodology presented in this article 
may assist further quantitative analysis of various met-
rics for successful product development within a larger 
population.

While it seems that the virtual model has been 
adopted by over half of the small Australian biotech-
nology companies in Australia, it remains to be seen 
whether it is sustainable in the long term. One challenge 
that has been identified in the literature is the need to 
recruit proficient project leaders,8 which may be a par-
ticular problem in Australia given the shortage of exper-
tise reported by interviewees. Nevertheless, it has been 
asserted that the virtual model will remain a feature of 
the biotechnology sector because it “cannot afford to 
 continue with capital-inefficient, vertically integrated 
structures”.8 It is tempting to suggest that business inno-
vations of this nature have answered the call for new 
drug discovery and development business models,12 but 
time will tell whether they are ultimately successful in 
increasing the flow of innovative new drugs and thera-
pies into the healthcare market. 

The scale of adoption of the virtual model tends 
to suggest that standardisation of some aspects of drug 
discovery and development may have occurred. It is ta
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 suggested that it would be difficult for many virtual 
companies to confidently out-source drug development 
 without some expectation of the types of experiments 
that can technically be undertaken and the likely results. 
Some level of standardisation is expected to occur in any 
evolving industry as technologies diffuse and become 
routine.5 However, it is not suggested here that standardi-
sation is always a necessary prerequisite to outsourcing. 
Whilst some standardisation has clearly occurred in 
some fields of drug discovery and development, such 
as monoclonal antibody technology and various types 
of small molecular inhibitor technologies, it does not 
always appear to be required. It has been recorded by 
Chakma et al. that some companies may actually avoid a 
virtual model because it is difficult to outsource research 
related to cutting-edge discoveries.8

Various virtual firms included within the interview 
subset use unique, cutting-edge technology and describe 
themselves as being in intellectual property and techno-
logical “white spaces”, meaning that they encounter no 
competing intellectual property or technology. Thus, 
it seems highly unlikely that they will be operating in 
a field where standards have already emerged. Rather, 
they  are more likely to rely on out-sourcing of their  
discovery research to the highly skilled public sec-
tor scientists who originally developed the technology. 
However, it is expected that standardisation may still 
have some relevance, particularly at the delivery phase. 

One of the virtual model’s most attractive aspects 
is that it obviates the need to establish expensive labo-
ratory facilities or skilled scientists, which may rapidly 
become obsolete or unnecessary. In this regard, the 
considerations for non-virtual companies in deciding 
whether or not to transition into a more virtual business 
model are expected to be more complex than for new 
companies, given that they will already have invested 
in establishing laboratories and hiring science teams 
on staff. It is likely that a significant focus for decision-
making will be the question of whether moving to a 
virtual model will enable the company to capture more 
value through more rapid adoption of new candidate 
drugs or realising an end point such as out-licensing, 
merger or sale.9,13

The virtual model is by no means the only strategy 
being utilised by small biotechnology firms in the drug 
discovery and development sector. In the Australian 
sample companies with active research laboratories, 
with employee scientists embedded in public sector 
laboratories and with mixed arrangements were all 
observed. Indeed, the sample illustrates more gener-
ally the diversity of business models and strategies that 
are being adopted by small biotechnology companies in 
the drug discovery and development sector. A variety 
of  collaborative agreements were observed, from bare 

licences to joint ventures, a mixture of revenue raising 
strategies, from lines of credit to sales of research tools 
and non- pharmaceutical products, and a mix of aims, 
from takeover to out-licensing to product delivery. 
Marked changes in the business models of some indi-
vidual companies were also observed over time. Three 
 interviewees commented that they are working in a very 
new and young area and that best practice business mod-
els are still evolving. As such, it would be wrong at this 
stage to talk about a single drug discovery and develop-
ment business model. 

Might it be the case that the virtual model is the 
most  appropriate approach for certain technologies 
or indications, but not others? If so, which technolo-
gies are most suited, those with standards or those in 
white spaces? Or is it perhaps more appropriate at cer-
tain stages of the drug pipeline, for example discovery 
(exploration) rather than development (exploitation)?16 
By corollary, from the point of view of large pharmaceu-
tical companies, is the virtual model more (or less) desir-
able in markets for know-how?17 Use of author bylines 
to identify virtual and non-virtual companies provides a 
basis to answer these and related questions.

Another important policy consideration is whether 
the fee-for-service approach adopted by virtual compa-
nies could lead to a broader stifling of publication of sci-
entific advancements in academic journals. It would be 
useful to test whether the purported link between adop-
tion of the virtual model and lack of publication under 
a company’s name is representative of a more systemic 
reduction in the quantum of publication of the results 
of research contracted out by virtual companies. As 
described in Robert Merton’s seminal work,4 a commu-
nal conception of science is imperative to ensure open 
communication of findings; accordingly publication is 
rewarded by esteem measures for public sector  scientists. 
While the norm of open publication would appear to 
continue to be a feature of public research, businesses 
value secrecy and are more apt to support a closed model 
of limited disclosure. Whether disclosure in patents 
compensates for potential lack of disclosure in publi-
cation is another complex policy issue that needs to be 
explored in assessing relationships between patents and 
virtual companies.

study liMitations

One limitation of this study is that there may be some 
imprecision in relying on the position of authors in sci-
entific publications to indicate whether a company is 
 virtual or not. However, based on observations made 
during data collection, it appears that if the situation 
arises where a company does have wet-lab employees 
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whose contributions to certain papers are not recorded 
because they are not first or second authors, there are 
invariably other papers published by company employ-
ees that do count for the purpose of this assessment.

Other potential study limitations include the 
 following: of the companies that do publish, not all pub-
lish every year, and therefore the selection of a 5 year 
period for publications may overlap with time peri-
ods in which companies change business structure; no 
companies that had gone out of business or were taken 
over were interviewed, potentially biasing interviewees 
responses; it is not always expected that scientists in 
 private organisations will feel the same imperative to 
publish as public sector scientists even though they may 
be actively involved in wet-lab research; companies that 
had not been in existence for the full 5 year period were 
not analysed, and hence newly emerged companies or 
companies that cease to exist may alter the proportion of 
virtual companies. 

Furthermore, it is recognised that the cohort for this 
study is small and based in one jurisdiction. It would 
be useful to follow up this study by testing the broader 
applicability of this method in other, larger jurisdictions 
in analysing the propensity of biotechnology companies 
involved in drug discovery and development to adopt 
the virtual model. Nevertheless, the results of this study 
indicate that it is timely to begin a discussion of integral 
policy implications resulting from widespread adoption 
of the virtual model.

COnCLuSIOn

This article has put forward a method by which to deter-
mine whether the business model adopted by drug dis-
covery and development companies is virtual or not. 
Based on the data in this study, the use of author bylines 
in publications as a proxy for a company’s business model 
appears to have some merit. Assuming the estimated 
quantum of virtual companies in Australia is accurate, 
various policy considerations do arise. Issues that are 
particularly pertinent and that warrant close scrutiny 
include: whether this model is a more or less efficient 
and efficacious method for producing drugs than other 
models on the fragmentation-integration spectrum; and 
whether the virtual company model might result in lower 
levels of disclosure of the outcomes of drug R&D. It would 
also be of value to compare these results with the situation  
in other countries, to see if there is anything unique 
about the Australian sector. For example, distance from 
major US and European markets might make the virtual 
model more attractive in Australia than elsewhere.
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the level of fund specialization, including investment 
strategies, is trivial when seeking an explanation for dif-
ferences in fund performance,1, 2 this topic is still open 
for debate. Past research suggests that specialty funds in 
particular are better at selecting stocks and, as a result, 
outperform non-specialty mutual funds when control-
ling for style factors and risk measures.3-8 Researchers 
have looked extensively at the performance factors, 
general fund characteristics, and risk measures of spe-
cialty and non-specialty funds. However, little research 
has been done on specific differences in the investment 
 strategies of these funds. 

Investment strategy differences between special-
ized and non-specialized funds may explain why spe-
cialty mutual funds are able to select better-performing 
stocks and, in turn, to generate higher performance 

IntROduCtIOn

This paper aims to examine differences in the 
investment strategies of mutual funds investing 
in the life sciences industry based on whether 

those funds are primarily specialized in the life sciences 
 industry, which we henceforth refer to as “specialty 
funds.”a Although some researchers would argue that 

a  The concept of “specialty funds”, as used in this paper, is similar 
to what other researchers refer to as “concentrated” funds4, 6, 8, or 
“sector” funds.3, 5, 7
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returns than non-specialty funds. Such performance dif-
ferences might suggest that specialty and non-specialty 
funds use different investment approaches. However, 
past research has not directly examined such differ-
ences. Thus, the focus of the present study is to exam-
ine the following research question: which investment 
strategies are positively associated with specialty (ver-
sus non-specialty) funds? This paper adds to our know-
ledge of such differences by analyzing proprietary data 
collected from approximately thirty funds investing in 
the life sciences. We examine several aspects of mutual 
fund investment strategies, including minimum hold-
ing  periods for stocks and whether decisions are event 
driven. We also look at possible links between the spe-
cialization of the fund and the types of technologies  
in which a fund invests (novel or established). Finally,  
we examine whether specialty and non-specialty funds 
differ in the use of specific evaluation methods (financial 
and non-financial) in their investment processes. 

One of the underlying assumptions in this study 
is that given their more narrow focus on life sciences 
companies, specialty funds have a better understand-
ing of the fundamentals of the life sciences industry. 
As a result, they are better equipped to estimate risks 
and uncertainties in this industry and, in turn, can — 
and do — react to market and industry developments 
more quickly and efficiently with respect to stock pur-
chases and sales. However, when it comes to general 
investment knowledge, we would expect specialty and 
non-specialty funds to be similar in the tools they use. 
We also explore whether the types of life sciences sub- 
technologies differ in the companies included in the 
portfolios of specialty and non-specialty funds. 

This paper makes several theoretical and practical 
contributions to the portfolio management literature. 
First, although this is an exploratory study, it provides 
new insights into differences in investment strategies 
between specialty and non-specialty mutual funds, 
which may help to explain the underlying performance 
 difference found in previous research. Second, our 
results  alert life sciences entrepreneurs to the factors 
that mutual fund managers are likely to consider when 
determining their investment strategies. Third, it pro-
vides insights relevant to investors seeking to build bet-
ter investment strategies for life sciences stocks. 

The remainder of the paper is organized as follows. 
The following section presents the framework, hypoth-
eses, and rationale to be tested. The remaining sec-
tions present the method, results, discussion, and our 
conclusions.

RAtIOnALE And HyPOtHESES

This section presents the rationale and specific hypo-
theses to be tested in this research. It also elaborates 
on the overall research premise that certain investment 
strategies of specialty mutual funds in the life sciences 
industry differ from those of non-specialty mutual funds. 

active trading: length of holding period 
and event-driven trading

Duan et al. (2009) note that the stock-picking ability 
of mutual fund managers is more evident among those 
funds in which portfolios hold high levels of idiosyn-
cratic risk; that is, when firm-specific returns are more 
volatile than the aggregate market volatility.9 The life 
 sciences industry is a good example of such conditions.10 
For instance, the high level of innovation and  intensity 
of R&D in the life sciences industry, which affect the 
 uncertainty of expected future returns, mean that 
 companies in this industry bear unusually high levels of 
idiosyncratic risk.11 Furthermore, the average company 
in the life sciences industry, given its highly  technical 
nature, faces a long time horizon in terms of product 
development. For this reason, mutual funds wishing to 
make good investment decisions must collect a great deal 
of company- and industry-specific information.

Based on a recent review of the drug discovery 
 literature, Paul et al. (2010) estimate that drug develop-
ment at a typical life sciences company takes an aver-
age of 10 to 15 years from initial concept to market 
introduction.12 Furthermore, they estimate that only 
7-11% of  candidates in pre-clinical stages ever make it 
to market. Such factors greatly increase the costs, risks, 
and  uncertainty associated with product development 
when compared with companies in other industries, 
and explain much of the volatility in life sciences stocks. 
Drugs showing early promise often disappear before they 
reach the market, and a complicated series of hurdles 
(validation of the drug target, pre-clinical trials on ani-
mals, and preliminary regulatory approval for the first 
phase of human testing on healthy volunteers) must be 
overcome before serious clinical trials on actual patients 
can begin. After these initial steps, the product must first 
be administered to a small group of patients to obtain a 
proof of concept before it can be administered to a large 
group of patients to ensure that the product has clinical 
significance and is safe to use. Only after full comple-
tion of such trials can a product be submitted to the 
 regulatory authorities to be considered for licensing. At 
each step, the product may have to be scrapped due to 
poor results or a failure to obtain intermediate regula-
tory approvals. 



Journal of CommerCial BioteChnology  ht tp://www.CommerCialBioteChnology.Com 22

Clearly, life sciences companies are subject to a 
great deal of uncertainty regarding the products under 
 development. For mutual funds, this uncertainty is 
augmented by a continuous flow of new information 
coming out of companies regarding safety and efficacy 
trials, R&D alliances, quarterly financial statements, and 
industry reports, all of which must be interpreted and 
analyzed. The way a company moves through the dif-
ferent phases of the R&D process is an important factor 
for investors attempting to evaluate the attractiveness of 
a company and its products. As this flow of new infor-
mation — commonly referred to as newsflow — is likely 
to have an effect on the companies’ stock prices,13-15 an 
investment strategy is needed that simultaneously incor-
porates the evaluation of company-specific information 
and industry-specific information about technological 
breakthroughs and failures. In other words, in order 
to make sound investment decisions, investors need to 
 analyze life sciences companies dynamically and they 
must be prepared to quickly adjust their investment 
decisions as new information becomes available. We 
posit that  specialty funds are more capable than non- 
specialty funds of making such adjustments. The former’s 
enhanced ability to analyze company- and industry- 
specific information should translate into more rapid 
and accurate judgments of the potential impact of news-
flow on stock prices. As a result, specialty funds should 
be more likely to trade on such information. Given their 
specialized knowledge, they can more confidently assess 
the right moment to trade (buy or sell) the stocks of life 
sciences companies. 

For these reasons, we expect specialty funds to 
have, on average, shorter holding periods and be more 
 event-driven than non-specialty funds. Therefore, we 
hypothesize as follows:

Hypothesis 1: Specialty mutual funds are more likely 
than non-specialty mutual funds to have a shorter 
holding period, on average, of stocks within their 
portfolio. 

Hypothesis 2: Specialty mutual funds are more likely 
than non-specialty mutual funds to apply event-
driven trading strategies. 

type of technology

Drug development in the life sciences industry as a 
whole  is carried out by firms largely based on novel 
 technologies (including stem cell, gene therapy, and 
RNA-based technologies) as well as others built on 
 platforms of more established technologies (includ-
ing small molecules, antibodies, and protein therapies), 

which have already been proven successful or profitable. 
Novel technologies can serve as interesting new plat-
forms on which to develop potential products to address 
diseases with unmet treatment needs, but they are also 
largely unproven. 

The authors of a recently published study report 
of alarming findings that, until recently, many publicly 
traded life sciences companies, especially those based on 
unproven or novel technologies, were funded by  excessive 
capital from venture capital (VC) funds and became 
public in buoyant initial public offerings (IPO).16 During 
that period, abundant capital flowed to the life sciences 
industry, and the intense scrutiny of proposed products 
that faces many of today’s IPO  candidates was lacking. 
As a result, many of these  companies were unlikely to 
ever become profitable because they were unlikely to 
develop a marketable product based on the  technol-
ogy platform for which the company was founded and 
financed.17,18 Indeed, most life sciences products devel-
oped on novel technology platforms find themselves 
stranded somewhere along the path to product intro-
duction — during safety or efficacy trials, or in the final 
approval process. This has been previously  elucidated by 
Pisano19. In his study of the biotechnology industry, he 
concludes that, given the typical combination of a long 
time frame for product development and low likelihood 
of ever achieving profits, the boom of US biotech com-
panies based on novel technologies was probably noth-
ing more than an investment bubble.19 Furthermore, as 
a result of the flawed business model adopted by many 
these firms, an enormous  backlog of potential products 
under development is based on new and unproven tech-
nological platforms. 

In this regard, we explore, first, whether specialty 
mutual funds are more or less likely than non-specialty 
funds to invest in established technologies. We predict 
that specialty funds should be more likely to invest 
in  established technologies than non-specialty funds 
based on the argument that specialty funds have a better 
understanding of the fundamentals of the life sciences 
industry. We posit that specialty funds can more eas-
ily identify the products under development that have a 
higher chance of success. Consequently, we expect spe-
cialty funds to more readily recognize the potential of 
established technologies and thus have more interest in 
such technologies, as these technologies have the best 
chance of success. As a result, we suggest that a  specialty 
fund should be more likely to balance the risk in its 
 portfolio towards stocks based on established technolo-
gies. Therefore, we hypothesize as follows:

Hypothesis 3: Specialty mutual funds are more likely 
than non-specialty funds to invest in established 
technologies.
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Furthermore, we expect specialty funds, which are 
more knowledgeable of the risks and failure probabili-
ties inherent in companies built on novel technologies, 
to be more reluctant to invest in such areas. For instance, 
over the last two decades, many company and indus-
try reports have indicated that technological break-
throughs  associated with such novel technologies as  
gene therapy, cell therapy and RNA-based technologies 
were on the horizon. Unfortunately, however, only a lim-
ited number of such breakthroughs have as of yet come to 
fruition.20, 21 For example, it took more than twenty years 
after gene therapy drugs were introduced in clinical set-
tings before a gene therapy drug was finally approved in 
the Western world.22-23 We propose that specialty funds 
are more aware of the relationship between technologi-
cal  innovation (novel technologies) and the probability 
of success. As a result, we expect specialty funds to be less 
tempted to invest in these novel technologies. Therefore, 
we hypothesize as follows:

Hypothesis 4: Specialty mutual funds are less likely than 
non-specialty funds to invest in novel technologies.

evaluation Methods

Conventional financial valuation methods (including 
discounted cash flow (DCF), and financial multiples or 
ratios) are the methods most widely used to estimate the 
value of life sciences companies, regardless of a com-
pany’s stage of development.24 Given the widespread 
 adoption of these methods, we would not expect dif-
ferences in the  use of the various valuation methods 
between specialty and non-specialty funds. Both types 
of funds probably employ equally sophisticated institu-
tional investment managers and thus would probably 
use similar financial valuation methods. Therefore, we 
hypothesize as follows:

Hypothesis 5: Specialty mutual funds are not more  
likely than non-specialty mutual funds to use con-
ventional valuation methods. 

Although conventional valuation methods are 
widely used regardless of a company’s stage of devel-
opment, some authors argue that more sophisticated 
( non-conventional) valuation methods should be 
used to value life sciences companies, especially as 
those  companies have a high level of uncertainty of 
expected future returns. These authors argue that non- 
conventional valuation methods (including real options 
valuation, the dividend discount model, and economic 
value added) are important tools for valuing life sciences 
companies.24-26

Furthermore, especially when these companies are 
in the relatively early development stages, investors have 
been found to focus heavily on newsflow. In such situ-
ations, non-financial criteria (including examinations 
of upcoming milestones and trigger events, quality of 
 management, company track record, and commercial 
partnerships) may be more important than financial 
 criteria for judging the likely success of life sciences 
companies.15,16 However, to make use of both non- 
conventional valuation methods and non-financial cri-
teria requires a solid understanding of the company 
and the industry in order to estimate the expected level 
of future returns and assess whether the stock of a life 
sciences company is trading at an attractive price. We 
expect specialty funds to be better equipped to evaluate 
the effect of newly published information on the prob-
ability that a product will make it through the devel-
opment phases and eventually be approved for market 
registration. Therefore, we expect specialty funds, on 
average, to be more likely to use both non-conventional 
valuation methods and non-financial criteria in their 
investment process. We hypothesize as follows:

Hypothesis 6: Specialty mutual funds are more likely 
than non-specialty mutual funds to use non-con-
ventional valuation methods. 

Hypothesis 7: Specialty mutual funds are more likely 
than non-specialty mutual funds to use non-finan-
cial criteria. 

MEtHOd

saMple and data collection

The survey was conducted on a convenience sample of 
actively managed mutual funds.b All of the included 
funds  met two initial criteria: 1) they were custom-
ers of the life sciences securities division of a large 
 investment bank based in the Netherlands; and 2) they 
traded stocks in life sciences companies on a regular 
basis. As we are particularly interested in how invest-
ment characteristics differ among the specialty and 
non-specialty funds, we chose only funds that did not 
mention any of the dependent variables that we evaluate 
in our analysis as predetermined investment character-
istics in their prospectuses. 

b For this study, we define a “mutual fund” as an investment 
company that buys a portfolio of securities, which are selected 
by a professional investment manager, and where the selection 
process is subject to a certain mandate to meet specific, 
predetermined goals 27.
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In the spring of 2010, an introductory e-mail 
was sent  to an initial list of fifty funds. A key infor-
mant approach was used, such that only one fund 
 manager was  surveyed in each participating company. 
A UK-based  research firm was contracted to collect 
information through telephone interviews. This ensured 
the confidentiality of the data, as it was provided in 
 anonymous form to the investment bank commission-
ing the study, thereby enhancing the expected accuracy 
of the data.c One month was planned for data collec-
tion, and thirty of the fifty funds agreed to participate, 
providing a response rate of 60%. Respondents included 
representatives from mutual funds located in one of the 
following nine countries in Europe: Belgium, Denmark, 
Finland, France, the Netherlands, Norway, Sweden, 
Switzerland, and the United Kingdom. 

Eleven of the thirty mutual funds in the sample 
(36.7%) described themselves as generalists, with the 
remainder (63.3%) describing themselves as specialist 
investors in the life sciences. 75% of the specialty funds 
held more than 50% of their assets under management 
(AUM) in life sciences stocks. 

Approximately 33% (10) managed a fund with 
up to €100 million in assets. The remaining 19 inves-
tors  managed funds with between €100 million and 
more than €1 billion in assets. The mean fund size 
was between €100 million and €200 million, and the 
median fund size range was €200 million to €500 mil-
lion. 30% (9) of the funds had no limitations regarding 
the market capitalization of their portfolio compa-
nies. Approximately 36% (11) invested in companies 
with a minimal market  capitalization of €100 million. 
Another approximately 33% (10) invested in companies 
with a minimal market capitalization of €150 million to 
more than €1 billion. 

The data analyzed for the current study are based 
on  responses from 28 of the firms. Two firms were 
excluded from statistical analyses due to missing data 
for one or more items. 

variaBles

This section describes the measurement of each of the 
variables in more detail. A detailed description of each 
variable is also provided in Appendix A. To create scales 
for the dependent variables, items in similar catego-
ries (that is, technologies and evaluation methods) are 
examined in two separate exploratory factor analyses, 

c Note that this precaution, which was put in place because highly 
confidential information was being requested, also prevented the 
researchers from matching firms to publicly accessible financial 
performance information. 

using principal components analysis with orthogonal 
(Varimax) rotation (see Table 1). Cronbach alpha reli-
ability coefficients were then computed for each scale. 
Given the small sample size, a confirmatory factor analy-
sis was not carried out.

Specialization is a two-item scale (Cronbach-alpha 
(α) reliability coefficient =.86). In the introduction to the 
survey, respondents were told that the life sciencesd sec-
tor encompasses companies in the fields of biotechnol-
ogy, pharmaceuticals, medical devices and technologies, 
nutraceuticals, and cosmeceuticals, which devote the 
majority of their efforts to the various stages of research, 
development, technology transfer, and commercializa-
tion. Respondents were then asked whether they consid-
ered themselves generalist or specialist investors in the 
life sciences. For the item, % in life sciences, they were 
asked to estimate the percentage of their fund invested in 
life sciences companies. The original scale ranged from 
1=less than 1% to 5=more than 50%, but was recoded as 
a dummy variable where 2 = more than 50%; 1 = 50% or 
less. 

Holding Period is measured by asking respondents 
to describe their typical holding period for life sciences 
stocks or investments. Possible answers included: 1 = no 
typical holding period, 2 = up to six months, 3 = between 
six months and one year, 4 = between one year and three 
years, and 5 = more than three years.

Event Driven is measured as part of a broader ques-
tion that asked fund managers about several possible 
investment strategies they might apply to their fund 
(including event driven). If the respondent mentioned 
that their strategy was event driven, this item was coded 
one, and zero otherwise.

Novel Technologies is a three-item scale (reliability 
coefficient (α=.83)) reflecting a fund’s interest in certain 
therapeutic technologies, including cell therapy, gene 
therapy, and RNA-based technologies. These technologies 
are currently at the forefront of medical technologi-
cal innovation. Responses to these items loaded on the 

d Athough the life sciences industry encompasses numerous 
subsectors, the largest part of the industry consists of companies 
engaged in bio/pharmaceutical research and development. 
This subsector can be further divided into two sectors. The 
first is biopharmaceuticals, which are pharmaceuticals that are 
biological in nature and are developed using biotechnology 
(involving the use of live organisms or their active components). 
These companies are more generally referred to as biotechnology 
companies. Drugs comprise the second major subset of 
pharmaceuticals and are chemical (non-biological) in nature. To 
date, the most established technologies in this sector are small 
molecules (pharmaceuticals), antibodies, and proteins drugs 
(biologicals). Novel (non-established) technologies include stem 
cells, gene therapy, and RNA-based technologies (biologicals).
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first of two technology factors in the exploratory factor 
analysis (see Table 1). Companies in these subsectors are 
extremely R&D intensive and are typically unsuccessful 
in  developing new products. Moreover, these technolo-
gies, although initially viewed as promising, have not 
shown positive performance results.20-24 The novel tech-
nologies scale was computed by taking an average of the 
responses to these three items (with 2 = mentioned and 
1 = not mentioned). 

Established Technologies is a three-item scale 
(α=.83) reflecting a fund’s interest in more established 
therapeutic technologies – technologies already proven 
successful or profitable. Such technologies include small 
molecules, antibodies, and protein therapies. Responses 
to these items loaded on the second of two technology 
factors in the exploratory factor analysis (see Table 1). 

The established technologies scale was computed by tak-
ing an average of the responses to these three items (with 
2 = mentioned and 1 = not mentioned). 

Conventional Valuation is a two-item scale (α=.68) 
based on a survey question regarding the importance of 
two valuation approaches – discounted cash flow analy-
sis (DCF), and financial multiples or ratios. The conven-
tional valuation scale was computed by taking an average 
of the responses to these two items (with 1 = not at all 
important; 2 = not very important; 3 = somewhat impor-
tant, 4 = very important, and 5 = extremely important). 
(See Table 1 for factor loadings). 

Non-conventional Valuation is a three item scale 
(α=.73) which measures the use of less common valua-
tion methodologies in investment decisions. On the basis  
of the same scale as in the previous valuation variable, 

table 1: results of exploratory factor analysis for the dependent variablesa

established 
technologies

Novel 
technologies

Non-
conventional 

valuation
Non-financial 

criteria 
Conventional 

valuation

Small molecules .82 .40

Antibodies .84 .23

Protein drugs .82 .11

Cell therapy .13 .90

Gene therapy .21 .83

rNA-based technologies .40 .74

DCF valuation  .11  .08  .81

Financial multiples  .06 –.07  .87

real options valuation  .78  .28 –.12

Dividend discount model  .76  .00  .35

economic value added  .76 -.03  .06

upcoming milestones  .07  .75  .00

Quality of management  .19  .72 –.41

Track record –.40  .69  .23

Commercial partnerships  .39  .58  .08

eigenvalue 3.46 1.07 2.44 1.96 1.50

Percentage variance explained 57.73 17.83 27.08 21.82 16.68

Cronbach alpha reliability 
coefficient

.83 .83 .73 .65 .68

a: Due to the small sample size, factor analysis to develop scales were carried out separately for technology and evaluation items. 
The first two columns report factor loadings for the technology items, for a Varimax rotated principal components factor analysis. 
The third, fourth and fifth columns report factor loadings for the evaluation items. Items in bold are included for the variable in each 
column, with the Cronbach alpha reliability coefficient reported in the last row. 
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this variable is measured by averaging responses regard-
ing the importance of three valuation methods for 
investment decisions: real options analysis, economic 
value added, and the dividend discount model.

Non-financial criteria is a four-item scale (α=.65), 
which measures the importance of certain other 
( non-financial) criteria in the fund’s decisions to invest 
in life sciences. On the basis of the same scale as in the 
two  valuation variables, this variable is measured by 
averaging responses regarding the importance given to 
each of four factors: evaluation of upcoming milestones/
triggers/news events, quality of management, track 
record of company/ability to deliver, and the company’s 
commercial partnerships.

Fund Size is widely viewed as an important factor 
in terms of fund performance. As fund size has been 
found to negatively correlate with fund performance,28-30  
we control for this variable. Respondents were asked 
to  indicate fund size according to five possible catego-
ries: 1) up to €100 million, 2) €100 million to €200 mil-
lion, 3) €200 million to €500 million, 4) €500 million to 
€1  billion, and 5) more than €1 billion. 

Minimal Market Capitalization refers to the small-
est market capitalization a company must have to be 
included in a fund’s portfolio. Past research suggests that 
specialty (versus non-specialty) funds are more likely 
to invest in small cap stocks.4 To measure this variable, 
respondents were asked to indicate their requirements 
regarding the minimum market capitalization of port-
folio companies using seven possible categories:e 1) no 
(minimum) limitation, 2) €100 million, 3) €150 million, 
4) €250 million, 5) €500 million, 6) €1 billion, and 7) 
more than €1 billion. 

data analysis

Each hypothesis is tested using hierarchical regression 
analysis. Effects of fund specialization are calculated 
with respect to each dependent variable, when specializa-
tion is added alone in a second block after the controls, 
using two-tailed significance levels for the significance 
of Delta (∆) R2. 

e Small cap stocks are typically defined as companies with a market 
capitalization of less than €1 billion. Only one of the interviewed 
funds reported a minimum market capitalization of more than €1 
billion. For the reported analyses, the seven-point scale was used. 
However, other analyses (available from the authors) show no 
differences when dummy variables were substituted (no minimum 
versus a minimum of €100 million; a minimum of €100 million or 
less versus a minimum of more than €100 million).

RESuLtS

descriptive statistics and Bivariate 
relationships 

Table 2 reports the bivariate correlation coeffi-
cients between all variables used in the study as well 
as the mean and standard deviation for each vari-
able. Although they are not used to test the hypoth-
eses, bivariate correlations are significant for holding 
period, event-driven, and established technology,  
consistent with the predictions of Hypotheses 1, 2, 
and 3. However, the non-effect for novel technologies 
and the positive effect for conventional valuation are 
counter to the predictions made in Hypotheses 4 and 
5, respectively. Furthermore, the bivariate statistics  
do not support the predictions made in Hypotheses 6 
and 7.

tests of hypotheses

The results of the multiple regression analysis (control-
ling for fund size and minimal market capitalization) 
lead to conclusions similar to those found in the bivariate 
analyses. The results of the multiple regression analyses 
are reported in Table 3. 

As shown in Table 3, fund specialization has a 
 significant, negative effect on the dependent variable, 
holding period (β  =  –.62, p  <  .001). Furthermore, the 
results suggest that fund specialization, when entered 
after the controls, explains 39% of the variation in hold-
ing periods among mutual funds in the life sciences 
industry (∆R2 specialization  =  .39; p  <  .001). Thus, we 
accept Hypothesis 1.

Fund specialization also has a significant, positive 
effect on the second dependent variable, event driven 
(β  =  .51, p  <  .01) Furthermore, when entered after the 
controls, the results suggest that specialization explains 
26% of the variation in event driven strategies among 
mutual funds in the life sciences industry (p  <  .01).  
We therefore accept Hypothesis 2.

Third, fund specialization has a significant, positive 
effect on the dependent variable, established technologies 
(β =  .54, p <  .01) Furthermore, the results suggest that 
specialization, when entered after the controls, explains 
30% of the variation in established technologies among 
mutual funds in the life sciences industry (p  <  .01). 
Consequently, we accept Hypothesis 3.

Counter to predictions, fund specialization, when 
entered after controls, has no significant effect on the 
dependent variable, novel technologies (β  =  .31, ns). 
Furthermore, when entered after the controls, the results 
suggest that fund specialization explains only 10% of 
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table 2: Correlations between variables used in the analysis

  1 2 3 4 5 6 7 8 9 10

1. Fund specialization  

2. Holding period –0.62**  

3. event-driven 0.51** –0.21  

4. established technology 0.55** –0.43* 0.36  

5. Novel technology 0.31 –0.16 0.44* 0.55**  

6.  Conventional valuation 0.41* –0.09 0.10 0.28 –0.03  

7.  Non-conventional 
valuation

–0.19 0.14 0.00 0.15 0.00 0.30  

8.  Non–financial criteria –0.17 –0.11 0.16 –0.02 0.10 –0.14 0.34  

9. Fund size –0.03 –0.03 0.04 –0.21 –0.05 –0.15 0.10 0.05  

10.  minimal market cap –0.02 –0.02 0.02 0.26 –0.04 0.19 0.27 0.15 –0.02  

meAN 1.57 2.66 1.38 1.86 1.55 3.34 2.09 3.73 2.48 2.41

SD 0.46 1.11 0.49 0.30 0.43 0.88 0.81 0.55 1.32 1.38

*p < 0.05; **p < 0.01; N: = 28 due to missing data

table 3: Prediction of fund specialization in relation to each of the dependent variables

dependent 
variable:

holding
Period 

event
driven

established
technology

Novel
technology

Conv.
Val.

Non-Conv.
Val.

Non-
financial
methods

β-value 
(t-value)a

β-value 
(t-value)a

β-value 
(t-value)a

β-value 
(t-value)a

β-value 
(t-value)a

β-value 
(t-value)a

β-value 
(t-value)a

Fund Size –0.05
(–0.29)

0.05
(0.31)

–0.20
(–1.26)

–0.04
(–0.20)

–0.13
(–0.76)

0.10
(0.53)

0.05
(0.24)

minimal market 
Capitalization

–0.03
(–0.21)

0.03
(0.20)

0.26
(1.71)

–0.03
(–0.17)

0.19
(1.10)

0.27
(1.45)

0.15
(0.76) 

Specialization –0.62**
(–3.96)

0.51**
(3.00)

0.54**
(3.53)

0.31
(1.65)

0.41*
(2.30)

–0.19
(–0.99)

–0.17
(–0.86)

r2 0.39 0.27 0.41 0.10 0.22 0.12 0.05

Adjusted r2 (b) 0.31 0.18 0.33 –0.01 0.13 0.02 –0.06

F-statistic 5.25** 3.03* 5.69** 0.94 2.36 1.15 0.47

DF (df1, df2) 3,25 3,25 3,25 3,25 3,25 3,25 3,25

∆r2 specializationc 0.39*** 0.26** 0.30** 0.10 0.16* 0.04 0.03

* p < 0.05; ** p < 0.01, *** p < 0.001. N: = 28 
a: β values represent standardized regression coefficients in the multiple regression analysis.
b: Adjusted R2 adjusts for the number of variables in the model. 
c: ∆ R2 represents the change in R2 when specialization is added to the model in the second step of the hierarchical regression analysis
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the variation in novel technologies as an investment 
 strategy, but this amount of variation is not significant. 
We  therefore reject Hypothesis 4. 

Also, counter to our prediction of a non-effect of 
fund specialization on the use of conventional  valuation 
as an investment strategy, we actually find a positive 
effect of fund specialization on conventional valuation 
(β  =  .41, p  <  .05). In this case, 16% of the variation in 
the use of conventional valuation is explained by fund 
 specialization (p < .05). Thus, we reject Hypothesis 5. 

Finally, counter to our predictions in Hypotheses 
6 and 7, neither non-conventional valuation nor 
 non-financial criteria are predicted by fund specializa-
tion (β  =  –.19, ns, and β  =  –.17, ns, respectively). As a 
result, we reject both Hypotheses 6 and 7.

dISCuSSIOn

The results of this study of European mutual funds 
 confirm a number of interesting similarities and dif-
ferences with respect to the investment strategies of 
specialty and non-specialty funds in the life sciences 
industry. The investment strategies of specialty funds 
have shorter holding periods, are more event-driven, 
and are more likely to focus on established technologies 
(e.g. small molecules, antibodies, and protein therapies). 
These results are consistent with the predictions made 
in Hypotheses 1, 2, and 3. However, rather than find-
ing a negative relationship between specialization and 
investments in novel technology (Hypothesis 4), we find 
a positive (but non-significant) effect. In terms of evalu-
ation methods, the results are surprising. Counter to 
our predictions, we find that specialized funds are more 
likely than non-specialized funds to use conventional 
valuation methods (Hypothesis 5), but are no more 
likely to use non-conventional and non-financial criteria 
(Hypotheses 6 and 7).

directions for further research and 
liMitations of the present study

This study provides some initial insights into mutual 
funds in the life sciences industry and highlights sev-
eral useful directions for future research. One obvious 
 limitation is the small sample size. Future research 
would  benefit from a larger,  (and if possible, ran-
dom)  sample and one that would allow for stronger 
geographic representativeness.   Furthermore, given the 
self-report nature of the data collection it may be pos-
sible  that interviewed fund managers may not have 
 provided accurate information in all cases. 

Research that examines specialization, active 
trading, and performance in a single study could be 
particularly enlightening. Past research on active trad-
ing and fund performance has led to contradictory 
conclusions. Some researchers argue that active trad-
ing has a positive effect as a consequence of savvy stock 
picking. In this regard, specialty funds may be able to 
uncover market inefficiencies and mispricing in indi-
vidual stocks earlier, which may enable them to take 
advantage of this  information.31 However, others argue 
for a negative relationship due to increased transac-
tion costs28 resulting from active trading. Although the 
conclusions permitted by our current research are lim-
ited with respect to performance, the overall pattern 
of findings in the present and past research strongly 
suggests that future research on active trading should 
control for fund specialization and that it should con-
sider potential  inter action effects between specialization 
and active trading, (i.e.   moderator effects of specializa-
tion) when predicting performance. Given our limited 
data, we cannot check for  such effects, but such a rela-
tionship could be explained by the underlying rationale 
presented in this paper that given their greater exper-
tise (e.g. in life sciences in the present study), specialty 
funds are better positioned than non-specialty funds 
to intelligently react to new  information in the market 
(such as promising research or disappointing results). 
In addition, future research could attempt to identify 
other characteristics of investment strategies that may 
explain differences between specialty and non-specialty 
funds, such as a focus on certain diseases or geographi-
cal regions. Moreover, researchers might examine how 
specialty funds build teams that are capable of analyzing 
company- and industry-specific information. 

Future research could also test for possible media-
tion effects of various investment strategies (e.g. 
investing in established technologies) in the relation-
ship between specialization and performance. Tests 
for possible  mediating effects of investment strategies 
on performance, such as those studied in the present 
research, may also provide new insights into why past 
research has demonstrated specialty funds to outper-
form non-specialty funds. Finally, in-depth qualitative 
research regarding how such investment strategies are 
implemented by specialty funds could provide valuable 
insights into how investments in highly technical and 
volatile industries could be improved. 

iMplications for theory and practice

This study suggests that specialty funds adopt investment 
strategies that differentiate them from non-specialty 
funds. Key characteristics of such strategies include a 



July 2013  I   Volume 19   I   Number 3 29

shorter holding period for stocks and more event-driven 
investment choices than in non-specialty funds. One 
explanation for such differences is that specialty funds 
are able to respond more quickly and confidently to 
breaking news (i.e., newsflow) given their more special-
ized knowledge of the life sciences industry. They can 
more readily assess the potential of such news events 
on stock prices and can trade on such information. 
Counter  to our expectations, we find that while spe-
cialty funds are no less likely to focus their investment 
strategies on novel technologies, they are more likely to 
focus their  investment strategies on “established tech-
nologies” that have already been proven successful or 
profitable. In terms of the lack of differences in inter-
est in novel technologies, it might be that both specialty 
and non-specialty funds demand some exposure in their 
portfolios to technological breakthroughs. However, 
we have not measured whether the weighting of stocks 
in novel technologies varies. This could be explored in 
future research. 

Our results further show that specialty funds are 
more likely than non-specialty funds to use conven-
tional valuation tools in their investment processes. 
Both types of funds appear to use non-conventional 
valuation  methods and non-financial criteria in their 
investment processes. Theories of rational behav-
ior would lead us to expect specialized funds to use 
these evaluation methods, while we would not expect 
them to be used by non-specialized funds. Thus, non- 
specialized funds may use financial and non-financial 
evaluation methods that are beyond their qualifica-
tions, and they may rely on evaluation tools that they 
do not fully understand or master. Although this study 
does not enable us to determine whether specialty 
funds are able to evaluate such criteria (e.g. achieved 
milestones or quality of management) more accurately, 
such differences may help to explain why specialty 
funds are able to select better-performing stocks and, 
as a result, outperform non-specialty funds, as shown 
in earlier research.

Furthermore, the investment strategies used by 
specialty funds could also be adopted by other inves-
tors (non-specialty funds as well as retail investors) to 
build a better investment strategy for their life sciences 
holdings. In spite of the buzz one hears about high 
technology bubbles, our results would suggest that the 
specialty life science funds search for proven technologi-
cal platforms and use conventional valuation methods. 
The focus of specialty life sciences funds on established 
vs. novel technologies is a strategy easily copied by 
other investors. Moreover, it should be encouraging for 
 non-specialty  funds and retail investors to learn that  
even  specialty funds do not find the more sophisticated 
valuation methodologies of high importance for their 

investment decision. Instead, it would appear that they 
make careful financial evaluations, using straightfor-
ward conventional valuation methods (i.e., discounted 
cash flow or financial ratios). The biggest challenge, how-
ever, in emulating specialty fund investment strategy  
may be their dynamic approach to tracking newsflow. 
This requires not only added effort but likely also the 
ability to analyze company- and life sciences industry-
specific information. In summary, those wanting to 
emulate the investment strategy of specialty funds should 
combine a focus on proven technologies and the finan-
cial fundamentals, with a dynamic investment approach 
that tracks newsflow. 

With respect to life science entrepreneurs, practi-
cal implications are two-fold. First, although it may 
seem counterintuitive, one implication of our research 
for life science entrepreneurs is that those firms with 
more “established” technologies should target specialty 
life  science funds. We find, namely that while specialty 
funds and non-specialty funds are equally likely to focus 
their investment strategies on novel technologies, the 
former are more likely to focus their investment strat-
egies on “established technologies” that have already 
been proven successful or profitable. Second, in prepar-
ing their business presentations, especially for specialty 
funds, life science entrepreneurs should take heed to pay 
close attention to the financial fundamentals: The num-
bers have to work. 

suMMary and conclusions

This paper aims to explore the relationship between 
 typical investment strategies of mutual funds in the 
life sciences industry and the degree of specialization 
of those funds. In particular, as predicted, even when 
controlling for fund size and minimum market capital-
ization, specialty funds have a shorter holding period, 
are more event-driven, and are more likely to focus 
their investment strategies on established technologies. 
Though counter to predictions, they also are no less 
likely to invest in novel technologies. Furthermore, also 
counter to predictions, they place more importance on 
conventional valuation methods in selecting firms and 
are no more likely to use non-conventional valuation 
methods or non-financial criteria when selecting compa-
nies for their portfolios. 

Our results are based on largely proprietary 
 information on 28 mutual funds from nine European 
countries collected in confidential interviews. Although 
the manner of data collection prevented the gathering 
of financial data, the results point to possible explana-
tions for why specialty funds are able to select better-
performing stocks. In particular, we highlight significant 
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differences in the investment strategies of these two 
fund types. The findings presented here have important 
theoretical and practical implications. Some of these 
differences may have useful implications for life science 
entrepreneurs aiming for funding as well as to investors 
seeking to build better investment strategies for life sci-
ences stocks. 
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Appendix A: Further description of survey items used in the study

Items Question % yesa mean (Sd)
range of 

values

Independent variable:

Specialization Specialization is measured by averaging 
responses to two items, fund description 
and % in life sciences

Fund description Do you consider yourself a generalist or a 
specialist life sciences investor?  
1 = Generalist; 2 = Specialist

63.3 1.6 (0.5) 1-2

% in life sciences What percentage of the fund is invested in 
life sciences companies?  
1 = 50% or less; 2 = more than 50%

1.5 (0.5) 1-2

dependent variables

Holding period Holding period is a single item variable 
based on the response to the following 
question:

Which of the following best describes your 
typical holding period for life sciences 
stocks or investments? 
1 = No typical holding period; 2 = up to 
6 months; 3 = between 6 months and 1 
year; 4 = between 1 and 3 years; 5 = more 
than 3 years.

2.6 (1.1) 1-5

Event driven Event driven is also a single item variable 
based on a question which asked fund 
managers about the investment strategies 
they applied to their funds. 
1 = Not event-driven;  2 =yes, event driven

36.7 1.4 (0.5) 1-2

technology: For the technology variables, respondents 
were asked:

Which of the following therapeutic 
technologies have your interest currently? 
1 = No; 2 = yes

Established technologies Established technologies is a three-item 
scale based on mention of the following 
three technologies:

Small molecules Small molecules 82.8 1.8 (0.4) 1-2

Antibodies Antibodies 87.9 1.9 (0.3) 1-2

Protein drugs Protein drugs 86.2 1.9 (0.4) 1-2

Novel technologies Novel technologies is a three-item scale 
based on mention of the following three 
technologies:

Cell therapy Cell therapy 51.7 1.5 (0.5) 1-2

Gene therapy Gene therapy 48.3 1.5 (0.5) 1-2

rNA based technologies rNA based technologies 65.5 1.7 (0.5) 1-2
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Items Question % yesa mean (Sd)
range of 

values

Evaluation: The three evaluation variables 
(conventional valuation, non-
conventional valuation, and non-financial 
criteria) are derived from a set of survey 
questions asking respondents how 
important various valuation approaches 
are to the fund when making an 
investment decision in the life sciences 
sector? The scale used for all items in this 
section is: 1 = Not at all important; 2 = Not 
very important; 3 = Somewhat important; 
4 = Very important; 5 = extremely 
important

Conventional valuation Conventional valuation is based on a mean 
of the following two items:

DCF valuation Discounted cash flow valuation (risk 
adjusted net present value)

3.6 (1.0) 1-5

Financial multiples Financial multiples/financial ratios 3.1 (1.0) 1-5

Non-conventional 
valuation

Non-conventional valuation is based on the 
mean of the following three items:

real options valuation real options valuation 1.8 (0.97) 1-5

Dividend discount model Dividend discount model 1.9 (0.90) 1-5

economic value added economic value added 2.4 (1.1) 1-5

Non-financial criteria Non-financial criteria is based on the mean 
of the following four items:

upcoming milestones upcoming milestones/triggers/news 
events

3.6 (0.9) 1-5

Quality of  
management

Quality of management 4.2 (1.0) 1-5

Track record Track record of company/ability to deliver 4.0 (0.6) 1-5

Commercial partnerships Commercial partnerships of the company 
(ability to deliver)

3.1(0.8) 1-5

Controls

Fund size What is your fund size in thousands of 
euros?

1 = up to €100 million; 2 = €100 million 
to €200 million; 3 = €200 million to €500 
million; 4 = €500 million to €1 billion; 5 = 
more than €1 billion

2.6 (1.4) 1-5

Minimum market 
capitalization

Which of the following comes closest to 
the minimum market capitalization for 
life sciences companies you invest in? 1 = 
No limitations; 2 = €100 million; 3 = €150 
million; 4 = €250 million; 5 = €500 million; 
6 = €1 billion; 7 = more than €1 billion

2.4 (1.4) 1-7
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IntROduCtIOn: CuLtuRE In 
PRInCIPLISM

This paper maintains that the principles of bio-
medical ethics are always culture specific in the 
sense that their validity, applicability and moral 

force of persuasiveness is dependent upon the assump-
tion of a plethora of cultural categories. These categories 
often operate tacitly as background assumptions in the 
architecture of reasoning, thereby giving the illusion that 
biomedical decision making on the basis of principles is 
culture-free.

Deontological ethics is one of the three main 
approaches to biomedical ethics. It is an approach that 
emphasizes principles, rules and duties as the basis of 
moral justification. Deontological ethics can be con-
trasted to virtue ethics (which emphasizes moral char-
acter as the basis for ethical decision-making) and 
consequentialism (which emphasizes the consequences 
of actions and rules). 

Principlism is a deontological theory that relies 
on the application of a set of four basic principles in 
the resolution of biomedical ethical dilemmas. These 
principles are: respect for autonomy (physicians should 
respect the voluntary healthcare choices of rationally 
competent patients); nonmaleficence (physicians should 
not needlessly intentionally inflict harm or injury); 
beneficence (health care should be of benefit to the 

patient); and, justice (fairness is important in the allo-
cation of resources— “give to each that which is her 
due”). Principlism is considered by many to be the Gold 
Standard for the resolution of biomedical ethical dilem-
mas. This is because these four principles are claimed 
to be culture free, universal, context independent, and 
globally applicable.

Suppose, for example, that T, an unconscious 25 
year-old woman, was admitted to hospital after a car 
accident. T is known to everyone in the local community 
(including the attending doctor) as a devout Jehovah’s 
Witness who has on many occasions preached against 
blood transfusion. Her purse has a card that confirms 
her objection to blood transfusions on religious grounds. 
Without blood transfusion the doctors cannot per-
form the required surgery to save her life. However, her 
mother insists on blood transfusion. A utilitarian assess-
ment of this dilemma would look into the consequences 
of actions (or rules) to determine what the doctors ought 
to do to maximize wellbeing in this situation. A virtue 
ethicist would appeal to character traits such as gener-
osity, benevolence, or trust. A deontologist would base 
her decision on a moral rule like “Do unto others as you 
would be done by”, or the principle of autonomy which 
requires respecting T’s right to self-determination. 

Suppose further that T was admitted at a hospital 
somewhere in the Western world where the primary 
focus of biomedical ethics is on the application of these 
four principles of principlism to the doctor-patient 
relationship. Since some of the physician’s main duties 
include respect for autonomy and the need to gain fully 
informed consent, the morally correct decision for the 

Original Article

Culture and the principles of 
biomedical ethics
Received: January 24, 2013; Revised: June 3, 2013

Kola abimbola
is Lecturer in Law and Forensic Science at the University of Leicester, UK.

abStraCt
This paper examines the roles of culture in the principles of biomedical ethics. Drawing on examples from African, 
Navajo and Western cultures, the paper maintains that various elements of culture are indispensable to the 
application of the principles of biomedical ethics.

Journal of Commercial Biotechnology (2013) 19(3), 34–42. doi: 10.5912/jcb.598
Keywords: principlism; cultural goods of medicine; personhood; practical-beliefs; scientific methodology

Correspondence:  Kola Abimbola, University of Leicester, 
UK. Email: kola.abimbola@le.ac.uk



July 2013  I   Volume 19   I   Number 3 35

Western physician is to respect the implications of T’s 
religious beliefs. 

Suppose, however, that T had been admitted to a 
hospital in a rural village in the Southwestern parts of 
Nigeria. Suppose further that the physician is an indig-
enous medical practitioner and that the hospital is 
African-Western because it incorporates the best of both 
worlds. The supposition is not so far-fetched. An exam-
ple of one such fusion is the “Aro Village System” intro-
duced by Professor Thomas Adeoye Lambo at the Aro 
Psychiatric Hospital, Abeokuta, Nigeria: 

The world recognition of the hospital came about 
during the pioneering effort of Late Professor 
Thomas Adeoye Lambo (CON) when he started 
way back in 1960, the “ARO VILLAGE SYSTEM” 
of treating the mentally ill.  The thrust of this 
system was a community participatory system 
of treatment of the mentally ill that involved 
the psychiatric professionals, the relatives of the 
patients and the co-tenants, neighbours and the 
community where the patients were admitted. 
This treatment paradigm was achieved by 
creating “Aro Village System” a few kilometers 
from Aro Hospital where patients were admitted 
into “normal” houses where there were other 
tenants alongside their relatives. The principle of 
the village system was subsequently adapted all 
over the world and virtually opened the hitherto 
locked gates of psychiatric hospitals. (http://
neuroaro.com/history Last viewed 28 September 
2012) 

So, suppose that T had been rushed to the emer-
gency unit of Aro Psychiatric Hospital, where fully 
trained Western and indigenous Yoruba physicians 
are on call. As Gbadegesin (2007) has observed, in this 
alternative Yoruba Western-indigenous world, parents 
often serve as surrogates for their children (including 
adult children); just as children could serve as surrogates 
for their parents. As such, T in the West is more likely 
than T in South-Western Nigeria to have her wishes of 
no blood transfusion respected. Does this mean that the 
principles of biomedical ethics are not respected in the 
Yoruba indigenous-Western world? Gbadegesin makes 
some important observations: 

First, it is clear that … in traditional African 
health care systems … family members assume the 
role of health care givers, acting as de facto nurses, 
physician’s assistants, medication dispensers, and 
so on. This is usually in addition to their roles as 
family members … Second, it is important to note 
that family members, especially parents even of 

adults, are perceived as metaphysical extensions of 
their wards. Mother’s destiny is tied to daughter’s 
destiny. … Third, there is an expansive notion of 
the self, which makes the patient see her mother 
as part of her extended identity … There is an 
enlarged notion of patient autonomy, which 
includes daughter and mother as one entity. It is 
a notion that daughter, like mother, internalizes 
and accepts. For if circumstances were to change 
and the mother becomes ill, the daughter will 
play the same role that the mother is now playing. 
It is a notion that is perhaps different from 
contemporary Western notion of self, but which is 
not thereby morally deficient. (Gbadegesin, 2007, 
p.40-41.)

Since some of the indigenous physician’s main duties 
include respect for autonomy (Mother’s destiny is tied to 
daughter’s destiny in the sense that daughter is the meta-
physical extension of mother; hence the individual here 
is a “mother-daughter” dualism) and the need to gain 
fully informed consent before treatment (in this mother-
daughter dualism, the voice of the entity is currently that 
of mother), the morally correct decision for the physician 
is to respect the decisions of the mother.

In what follows, I highlight the ways in which cul-
ture shapes, influence and directs biomedical decision 
making on the basis of the four principles of biomedical 
ethics. 

tHE COMMOn/unIvERSAL 
MORALIty And ItS IMPLICAtIOnS 
fOR PRInCIPLISM
One recent development in biomedical ethics is the idea 
of “common morality.” Tom Beauchamp and James 
Childress, two of the most influential defenders of prin-
ciplism, use this notion as the starting point of their 
position. I will make use of Beauchamp and Childress’ 
version of common morality and principlism in my cri-
tique of the claim that the principles of biomedical ethics 
are culture-free.

The central claim of the idea of a common moral-
ity is that all humans — at least all morally conscious 
humans — have a “pretheoretical” awareness of certain 
moral norms. According to this view, every normal (i.e., 
cognitively competent) human has an intuitive abil-
ity that  endows them with pretheoretical moral know-
ledge such as: it is wrong to lie, kill or break promises. 
These intuitive insights are empirical in the sense that 
they are, as a matter of fact, relied on in moral judg-
ments. Moreover, they are universal in the sense that 
all thoughtful and rational persons have an intuitive 
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awareness of their moral force of appeal. Hence, failure 
to act in accordance with these pretheoretical insights 
generates feelings of remorse, moral criticism, and moral 
rebuke. Particular moralities, according to Beauchamp 
and Childress, are not universal. They are content-rich, 
and are made-up of the concrete norms, ideals aspira-
tions and attitudes of specific/individual cultures.

Beauchamp and Childress’ version of common 
morality and principlism commit them to the following 
claims:

i. … [T]he common morality is a product 
of human experience and history and is 
a universally shared product. The origin 
of the common morality is no different 
from the origin of the norms of particular 
morality in that both are learned and 
transmitted in communities. The primary 
difference is that the common morality is 
found in all cultures, whereas particular 
moralities are found only in one or more 
cultures forming a subset of all cultures.

ii. … [W]e accept moral pluralism (some 
would say moral relativism) in particular 
moralities …, but reject a historical 
pluralism (or relativism) in common 
morality. The common morality is not 
relative to cultures or individuals, because 
it transcends both.

iii. … [T]he common morality comprises 
moral beliefs (what all morally committed 
persons believe), not standards prior to 
moral belief.

iv. … [E]xplications of common morality … 
are historical products, and every theory 
of common morality has a history of 
development by the authors of the theory.” 
(2009, p.3-4).

Implicit in these four claims are two general types 
of assumptions: 

a. Historical assumptions about the origins 
of both universal and particular moralities. 
Both are “pre-theoretic” in the sense that 
they originate in, and can be found within 
specific cultures. They can be learnt and 
transmitted from generation to generation 
and across cultures. They are empirical in 
origin “and they make no appeal to pure 
reason, rationality, natural law, a special 
moral sense, or the like” (2009, 387).

b. Philosophical/theoretical claims about 
the normativity of common/universal 

morality, and of the four principles, which 
are supposedly derived from them. “Our 
common-morality theory does not hold 
that customary moralities qualify as 
part of common morality. An important 
function of the general norms in the 
common morality is to provide a basis 
for the evaluation and criticism of groups 
or communities whose customary moral 
viewpoints are in some respect deficient. 
Criticisms of those customs and attitudes 
are warranted to maintain fidelity to 
common morality.” (2009, p. 387.)

Since the pretheoretical assumptions of the com-
mon morality are “abstract, universal, and content thin” 
(2009, p.5), the four principles of biomedical ethics 
“which [are] derived from considered judgment in the 
common morality” (2009, p.25) are also abstract, univer-
sal and content thin.

tHE CuLtuRAL gOOdS Of 
MEdICInE

The word, culture, has at least two everyday usages: on 
the one hand, it means “high culture.” That is, the “best” 
exemplars of a society’s achievements and products in the 
arts, literature, music, science and technology. A second 
sense of the word culture is that in which it refers to the 
artificial cultivation and growth of microscopic organ-
isms, species, plants, ideals, beliefs and social mores.  
This second sense of the word derives its meaning from 
the verb “to cultivate”, “to husband” (in the sense of a 
“tending activity”). These two senses of culture are 
linked. For, not only are achievements in the arts, litera-
ture, science, etc., “artificial” in that they are artefacts of 
human creations, the elements of “high” (and, of course, 
“low”) culture also have to be cultivated, learnt, nurtured 
and transmitted—otherwise, they will wither away and 
die. (Locke, 1989). Implicit in these two senses of culture 
is the dialectic of opposition between the artificial and 
the natural (Eagleton, 2000). 

Social anthropological discussion of culture there-
fore recognize that it is about the full range of learnt 
human behavioural patterns, including “knowledge, 
belief, art, morals, law, custom, and any other capabili-
ties and habits acquired by man as a member of society” 
(Taylor, 1871, p.1). Culture is a complex combinational 
arrangement with various parts playing numerous roles 
and functions in their import on individuals and soci-
eties. Culture, is “the distinctive way of life of a group 
of people, their complete ‘design for life’ ” (Kroeber & 
Kluckhohn, 1952 p.86). In effect, the everyday and the 
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technical items of culture are themselves constituent 
 elements of a larger complex that is also culture, and 
which has other elements. No item of culture exists on 
its own. Its meaning, signification and use are always 
embedded within layers of other cultural elements. 

The development of the vaccine for smallpox by 
Edward Jenner in the 1790s illustrate the confluence 
of various cultural elements within medicine, medical 
practice and, ultimately, in biomedical ethics. Jenner was 
a naturalist who was committed to the Enlightenment’s 
secular, empirical and rational approach to scientific 
methodology. He was an English country doctor in 
Berkeley, Gloucestershire, England. Sometimes during 
the 1770s, he heard a dairymaid boasting as follows: 
“I shall never have smallpox for I have had cowpox. I shall 
never have an ugly pockmarked face.” (Stern and Markel, 
2005, p.613). Investigating this boast further, Jenner 
 discovered that it was common knowledge among  the 
local farming community that dairymaids who had 
been infected with cowpox became immune to smallpox,  
a disease which periodically ravaged Gloucestershire. 

Jenner set out to test this boast and the local know-
ledge. He took some pus from a cowpox lesion on a 
dairymaid’s hand, and then inoculated eight-year old 
James Phipps with cowpox. Six week later, Jenner vario-
lated Phipps with smallpox. James Phipps was unaffected 
by the variolation, nor was he affected by subsequent 
outbreaks of smallpox. Jenner conducted twelve further 
experiments and sixteen case studies. 

Two different aspects of culture informed Jenner’s 
observations, theory, experiments, and his subsequent 
discovery of the smallpox vaccination. First, there is 
the customary factual knowledge (and belief) amongst 
the local farming community that dairymaids already 
infected with cowpox became immune to smallpox. 
Second, as an Enlightened naturalist, he was knowl-
edgeable of the contrasts between Asian and African 
 techniques of inoculation by variolation (deliberately 
blowing infectious scabs into nostrils so as to infect an 
individual with a mild form of the disease, but thereby 
making the person immune to the full disease), and the 
alternative European and American method of inocu-
lation by vaccination (subcutaneous punctures on the 
skin).

The foregoing indicate that medicine is cultural 
since it is an encapsulation of a society’s factual, theoreti-
cal and methodological knowledge in its quest to under-
stand itself as the biological knower (best exemplars of 
a society’s achievement), just as much as it is about the 
cultivation and transference of methodological know-
ledge about how to enhance our wellbeing as the medical 
subject (to husband — a tending activity). 

To these two cultural goods of medi-
cine, three further dimensions of culture in 

medicine can be identified:  the communal/sociological, 
the individualistic/ psychological, and the practical/heu-
ristic action-guiding dimensions.

Third, medicine is communal. It is the shared set 
of beliefs, practices and methods that make up a soci-
ety’s communal bank of knowledge on the prevention, 
 alleviation and curing of diseases and injuries. Medicine 
in this communal sense is reflected in the social activi-
ties of a people as a group. In this sociologistic/commu-
nal sense, medicine is learned; structured, dynamic and 
variable. 

Fourth, medicine is cultural in the psychological 
sense that it is a manifestation of individual and soci-
etal beliefs about ontology, metaphysics and methods 
for the realization and achievement of health, wholeness 
and wellness. In understanding ourselves as the know-
ing subject, we uphold various medico-cultural beliefs. 
These beliefs operate as biomedical assumptions that are 
embedded within medical practice and medical culture. 

Fifth, at a “practical-belief” level, all the four differ-
ent types of cultural assumptions above form the content 
of heuristic action-guiding principles that moderate and 
affect human biomedical action and decision- making. 
This practical-belief layer of commitment to medical 
culture should be distinguished from all the other lay-
ers because individuals and societies do not always 
follow the concepts, ideas, words, methods and other 
symbolic structures they claim to rely on. In this fifth 
sense, medicine as a cultural good is about the applica-
tion of fact, beliefs and values in biomedical action and 
choices. Cultural assumption can therefore be found 
in those unstated convictions that implicitly guide and 
 govern practical conduct in issues of health, wholeness 
and wellness. We may refer to this cultural dimension of 
biomedical culture as practical beliefs. 

The five cultural goods of medicine (i.e., ways in 
which culture is indispensable to the practice of medi-
cine) can be summarized as follows: 

i. Medicine is a repository of a society’s 
factual, theoretical and methodological 
achievements in the human sciences. 
These achievements rely on 

ii. cultivated techniques that have to be 
learnt, nurtured and transmitted; and in 
the process of accepting and transmitting 
(i) and (ii), these two goods of medicine

iii. become part of a community’s or society’s 
general belief structures, and at the same 
time,

iv. they become part of the specific beliefs 
accepted by specific individuals. 

v. Acceptance and reliance on (i) to (iv) 
makes medical beliefs practical-beliefs. 
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That is, they become heuristic action-
guiding principles on the basis of which 
we moderate, regulate and control action 
and inaction in issues of health, wholeness 
and wellness.

The foregoing account of the cultural goods of 
 medicine (i.e., the claim that culture is indispensable 
to medical practice in the five senses above) should be 
 relatively uncontroversial when applied to medical facts 
and beliefs. However, these cultural goods of medicine 
also have implications for value, methodology and rea-
soning in biomedical decision making; and this gives 
culture some moral weight in the principles of bio-
medical ethics.

CuLtuRE In BIOMEdICAL vALuES

Western discourse on biomedical ethics emphasizes the 
need for physicians to gain fully informed consent from 
their patients before treatment. In the United States case 
of Schloendroff v Society of New York Hospital (1914), 
Cardozo J famously claimed that “every human being 
of adult years and sound mind has a right to determine 
what shall be done to his own body; and a surgeon who 
performs an operation without his patient’s consent 
commits an assault.” 

Medical treatment is prima facie a legally forbidden 
act. It is informed consent that transforms this illegality 
into a legally permissible act. Neill LJ makes this claim 
explicitly in the United Kingdom case of F v W Berkshire 
HA (1990): “treatment of surgery which would otherwise 
be unlawful as a trespass is made lawful by the consent 
of the patient.” 

Beauchamp and Childress (and many other deontolo-
gists) base the moral justification of informed consent on 
the principle of autonomy: “… Respect for autonomy …  
provide[s] the primary justification of rules, policies, and 
practices of informed consent.” (2009, p.118). And since 
“respect for the autonomous choices of persons runs 
deep in common morality as [a] principle,” (2009, p.99) 
informed consent is proclaimed to be one of the universal 
and culture-free principles of biomedical ethics.

Autonomy literally means self-rule. It is the capac-
ity to think, decide, and act on the basis of one’s own 
thought without let or hindrance. In very general terms, 
three conditions have to be satisfied before consent can 
be regarded as “full” and “informed”:

1. The patient must be competent to make the 
particular decision in question;

2. The patient must understand the true nature 
and purpose of the procedure or intervention 
she is consenting to; and,

3. The patient’s decision must be voluntary in 
the sense that it is free from the coercion and 
undue influence of other persons.

Implicit in these three conditions is a Western 
 conception of the person in which selfhood is a state or 
 quality of being. In this state of being, an autonomous 
person is conceived of as separate, distinct and distin-
guishable from other persons. A person is an individual 
who possesses his or her own needs and goals, and there-
fore, has the freedom and liberty of thought, will and 
action in the making of healthcare choices.

But surely, this account of autonomy (just as any 
account of autonomy) is culture-dependent! The idea of 
an autonomous being requires metaphysical, theoreti-
cal, and or spiritual/religious assumptions about what 
constitutes a person. The predominant Western medi-
cal conception of the self is based on some version or 
the other of René Descartes’ dualism. In Cartesian dual-
ism, a person is made up of two different substances or 
things: the mind and the body. The body is extended in 
space, it  has dimensions and a location, and it is pub-
licly  observable. The mind, however, is the exact oppo-
site of this: it is indivisible, it has no special dimension or 
 location, and it cannot be publicly observed. 

There are other Western ideas of the self: ideal-
ism (persons are nothing but bundles of ideas in God’s 
mind); materialism (the mind is nothing but a by- 
product of brain function; it is a process generated by 
the activities of the brain and not a separate substance); 
and other  versions of dualism. For example, the German 
philosopher Leibniz developed the dualist view called 
“ parallelism” in which the mind and body do not inter-
act with each other. The body has no causal effects on 
the mind, and activities of the mind do not bring about 
changes in the body. In Leibnitz’s dualism, the mind 
and body only appear to interact because God has pre- 
established a harmony between the activities of these 
radically different substances. These alternate Western 
ideas of the self are not implicit or assumed in Western 
medicine.

The Cartesian style substance dualism on the basis 
of which modern Western medicine is predicated has 
one  Achilles’ heels: if the mind and the body are so 
radically different substances, they must be incommen-
surable. How, then, could they ever possibly interact? 
Yet, interact they must have if pharmacology, psychi-
atric medicine, neurology, toxicology and some other 
branches of  medicine are to be valid.

Empirical studies by Blackhall et al. (1995) have also 
shown that Korean-Americas and Mexican-Americans 
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operate like the Yoruba of West Africa in the sense that 
they adopt a family-centred model of biomedical deci-
sion making in which the autonomous unit is not the 
individual, but the family. As such, if the metaphysical, 
ontological, epistemological and other assumptions on 
the basis of which a culture operates were to be differ-
ent from those of the type currently assumed in Western 
medicine, the conclusions about the morally right or 
wrong choices would be different.

It could be objected that the Yoruba, Korean or 
Mexican “extended” notions still rely on a unit as 
“ autonomous”; namely, “the family”. Hence, the argu-
ment could be made that Beauchamp and Childress 
are still correct in their claim that “respect for the 
autonomous choices of persons runs as deep in com-
mon  morality as any principle, but little agreement 
exists about its nature scope and strength.” (2009, 99) 
The differences between individual autonomy and fam-
ily autonomy, the Beauchamp-Childress defence might 
continue, are merely about the precise nature and scope 
of autonomy.

This defence of the Beauchamp-Childress position 
would, however, entirely miss the point. These cultural 
differences are not just about scope. Rather they point to 
the more fundamental point that these principles can-
not be applied unless one assumes a conception of cul-
ture in which a complex mix of fact, knowledge, belief, 
values and methods is already present. The principles 
of biomedical ethics are by nature ampliative reason-
ing tools for arriving at conclusions and as such, they 
have their content-increasing capacities embeddedness 
within   culture. This is precisely what examples such as 
Edward Jenner’s development of a vaccine for small-
pox, or the case of T in the West or T in Africa, indicate. 
Questions about who the person is affect the validity of 
bioethical decisions at a practical level. If we vary the 
ontological and metaphysical cultural assumptions, the 
outcome of the decisions would be different. 

Another objection could be raised against my posi-
tion. It could be argued, for instance, that many phy-
sicians, in particular psychiatrists, no longer uphold 
the Cartesian view of personhood that I have outlined 
above, and that as such, my arguments are defective in 
some ways. This objection would also miss the essence of 
my arguments. My position does not rest on the empiri-
cal claim of whether all, most, many or a few physi-
cians uphold the Cartesian view of personhood. Rather 
my claim is that whatever conception of autonomy one 
upholds, that conception of autonomy has contained 
within it a conception of personhood (Cartesian or 
otherwise).

My position here is somewhat akin to the claim 
that mathematics is culture dependent because the 
amounts of digits we choose to represent our numbers 

with are themselves cultural variables. Whether 2 + 2 = 4 
depends on the place-values system adopted within each 
 mathematical and logical culture. The current global 
dominant way of expressing numbers uses the Base 10 
place-value system. However, there are other Bases: 2, 
3, 4, 20, etc. And these other Bases are not just options 
reserved for advanced computerised systems that no 
real persons use. In actually fact, there are many living 
cultures were logic and mathematics still relies on non-
Base 10 place-values. Hence, because the Base 10 system 
is now the global standard, people within these cultures 
constantly switch between the standard global mathe-
matical and logical systems, and their own local systems. 
Helen Verran has written extensively on one such math-
ematical system. 

The implications of the foregoing on principlism 
are  staggering. Unlike mathematics and logic where 
there are standardised place-values that are now globally 
embedded within all human cultures (such that even in 
African cultures where people still use indigenous count-
ing systems, people have to constantly switch between 
local and global mathematical value systems), there are 
no standardised global value systems in medical ethics. 
Hence, not everyone accepts the Cartesian conception of 
personhood; but accept one conception of personhood 
they must. Irrespective of whether one tacitly assumes 
or is explicitly conscious of one’s conception of person-
hood, we cannot apply the principle of autonomy with-
out some prior notions of precisely what that entity that 
is supposedly autonomous is.

The point is that the principles of biomedical ethics 
are not abstract and content-less. Autonomy is not just 
autonomy simpliciter. Autonomy is not pretheoretical. It 
is a complex notion that already includes the acceptance 
of certain cultural (i.e., culture in the five senses identi-
fied above) items of knowledge. Hence, making use of the 
principle of autonomy (or any other principles) already 
includes an implicit (or explicit) reliance on culture in 
practical decision making process.

In 1990, the Patient Self-Determination Act (PSDA) 
was passed to enshrine the Principle of Respect for 
Autonomy into United States law. The response of the 
Navajo to this Act shows clearly that there is no such 
thing as content-thin autonomy. Unlike the Yoruba 
of West Africa, or Korean-Americans and Mexican-
Americas, the problems of informed consent that arose 
for the Navajo had nothing to do with an extended-
family conception of “the self ”. It had to do with other 
ontological beliefs about illness, words and the nature of 
causation.

The Navajo believe that thought and language 
in  themselves have the ability to control the future. If 
you have negative or bad thoughts, or if you use negative 
words in speech, the thinking and the utterance of these 
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negative words will themselves bring about these nega-
tive consequences. As a result of this, Hozhooji (“posi-
tive ritual language”) has always been an important 
 element of health, wellness and wellbeing for the Navajo. 
Indigenous Navajo medical practitioners never described 
the prognosis of health issues in negative terms. And 
contemporary Navajos across the United States would 
tell their healthcare providers: Doo’ajiniidah – “Don’t 
talk negatively.” When healthcare issues have nega-
tive prognosis, the Navajo do not want to hear about it. 
Rather, they prefer some version or other of paternalism 
in which the physician makes a decision about the best 
healthcare options available, and then communicates 
these choices to the patients positively. A Navajo man, 
for example, refused to go ahead with a heart bypass after 
the physicians informed him that he might not wake up 
from the surgery. He told them that they had just handed 
him a “death sentence” because describing the prognosis 
in those negative terms now has control over the future. 
The only way he could change that uttered future was to 
avoid the surgery altogether.

CuLtuRE And tHE 
HIStORIOgRAPHy Of  
BIOMEdICAL EtHICS
Thomas Kuhn’s The Structure of Scientific Revolutions 
opens with the following revolutionary claim:

History, if viewed as a repository for more than 
anecdote or chronology, could provide a decisive 
transformation in the image of science by which 
we are now possessed ... This essay attempts to 
show that we have been misled by [the old image] 
in fundamental ways. Its aim is a sketch of a quite 
different concept of science that can emerge from 
the historical record of the research activity itself. 
(Kuhn, 1962, p.1)

What exactly is “the image of science by which we 
[were then] possessed”? Kuhn is surprisingly unclear. 
Nevertheless, we can identify various counts on which 
Kuhn’s view of science differ from the “traditional” 
views of philosophers like Sir Karl Popper and Henri 
Poincaré. The old image held that there is a sharp dis-
tinction between observation and theory, Kuhn denies 
this. Proponents of the old image held that observa tion 
and experiment provide the foundations for the rational 
acceptance of theories over their competitors; but Kuhn 
seems to claim that theory-choice is not a rational (or 
at least not a fully rational) affair. Proponents of the old 
image held that science can sharply be demarcated from 
non-science; Kuhn seems to deny this as well.

The most fundamental contrast between the old 
image and the new revolutionary image is in their dif-
ferent approaches to the relationship between scientific 
method, scientific beliefs, scientific practice, and history. 
According to the older image, scientific beliefs, prac-
tices and theories may come and go, but the principles 
for the objective ranking of such beliefs, practices and 
theories are timeless. The old image is that of an ahis-
torical methodology in which the correct rules and 
standards of evaluation have remained stable and invari-
ant throughout history. Methodology was regarded as 
invariant because the principles, rules and standards 
of theory appraisal were taken to be presuppositionless, 
or at any rate not dependent upon any specific substan-
tive, empirical, or cultural claims for their validity. Since 
methodology was regarded as independent of substan-
tive science, traditional philosophers also claimed that 
the rules and principles of appraisal served as the neutral 
set of criteria for judging change and progress in science. 
In short, methodology was the basic tool of rationality, 
and traditionalists believed that once they had hit upon 
the correct characterization of the criteria of scientific 
merit, these criteria were valid for all times – past, pres-
ent, and future. 

Principlism defends an ahistorical, presupposition-
less, non-substantive, methodology. Principlism thinks 
it has discovered the only correct culture-free principles 
for the evaluation of all biomedical decisions – past, 
present and future. Contrariwise, I have maintained that  
substantive contents of culture play important roles in 
the applications of the four principles. A brief history of 
bioethics further illustrates this point.

The standard historiography of bioethics traces its 
origins to early Greek thought. Often times, this his-
tory starts with the oath of Hippocrates; the discus-
sion of mutilation, flagellation, incarceration, homicide 
and  suicide by Saint Thomas Aquinas in The Summa 
Theologica; the celebrated Medical Ethics of T. Percival in 
1803; post Second World War reflections on the roles of 
the medical profession in genocide; and this pre- history 
of bioethics culminates with van Rensselaer Potter’s 
1970 “Bioethics: The Science of Survival.” Indeed, Potter 
is acknowledged as the author of the term “bioethics.” 
This usual lineal history, however, overlooks the import 
of: (i) the writings of Thomas Kuhn and the revolution-
aries on the nature of scientific reasoning; and (ii) the 
implications of this revolution on biomedical standards 
of decision making. 

As scholars such as Atwood D. Gaines and 
Eric T. Juengst have emphasized, the fundamental 
 assumptions, implications and legitimacy of bioethi-
cal decision is crucially dependent upon the histo-
riography we construct about the origins of the field 
itself. Gaines and Juengst maintain that the “origin 
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myths” we accept have foundational implications for 
the principles, standards and rules we choose to apply 
in bioethics. They identify three general origin myths 
as follows:

1. Bioethics as Reactive: Some scholars 
begin their historiography of bioethics 
by conceiving of it as a reaction to moral 
concerns about the increasing reliance of 
medicine on technology. The underlying 
assumption of this historiography is that 
new moral dilemmas always accompany the 
usage of new technology. Hence, it is always 
prudent to regulate the applications of new 
science and new technology in “bio” issues. 
The implication of this “origin myth” is that 
the correct methods of biomedical decision 
making are subject to change in light of new 
technologies.

2. Bioethics as Proactive: Proactivism is a social 
movement that begins with the assumption 
that power is an intricate aspect of bioethical 
decision making. The power relations in 
societies inevitably imply that some minority 
voices will be left out if justice is not the 
focal concern of applied medicine. Hence, 
advance directives, genetic screening, hospital 
ethics committees and the like are important 
methods for including various perspectives. 
Just like the reactive historiography, diversity 
in valid standards is embedded within this 
origin myth.

3. Bioethics as Continuity: This historiography 
is the dominate origin myth “by which we 
are now possessed” in biomedical ethics. 
According to this dominant historiography, 
biomedical ethics began with Hippocrates, the 
Greeks, and the objectively rational second 
order critical reasoning of philosophy. As 
such, differentiation across human cultures, 
groups, societies and other types of social 
variables have no role to play in the principles 
of biomedical ethics.

Principlism, the so-called gold standard of biomedi-
cal decision making, assumes the origin myth in which 
bioethics is a continuation of the love of the philosophic 
wisdom discovered by the early Greeks. Principlism 
assumes that the methods of bioethical decision making 
can be independent of its subjects and the cultures within 
which these subjects are embedded. This presupposition-
less origin myth is enunciated in principlisms claim that 
there is a “pretheoretical” common/universal human 
morality.

COnCLuSIOn

This paper has been a critical evaluation of the position 
that the four principles of biomedical ethics are univer-
sally valid norms that are devoid of cultural content and 
context. I have maintained that the adequacy, acceptance 
and applicability of these principles change in light of 
the different cultural network of commitments that give 
them meaning. 

The argument here should not be construed as a 
defence of “cultural relativism” in biomedical ethics. 
Contrariwise, it is a critique of the version of deonto-
logical ethics espoused by principlism. The decision of 
T’s doctor in the West and T’s doctor in Africa cannot 
both be morally valid, just as informed consent cannot 
be valid everywhere in America, except on the Navajo 
Reservation. What has been established is that cultural 
elements of fact, knowledge, method, ideational beliefs, 
and practical beliefs are required for the application of 
the principles of biomedical ethics. To fully and ade-
quately assess the ethical value of biomedical decisions, 
we need to augment a discussion of principles with an 
axiology of the categories that make these principles 
usable and applicable.

REfEREnCES

1. Beauchamp, T. and Childress, J. (2009) Principles of 
Biomedical Ethics. New York: Oxford University Press.

2. Beauchamp, T. (2003) Methods and principles in 
biomedical ethics. Journal of Medical Ethics 29: 
269-274.

3. Gbadegesin, S. (2007) The moral weight of culture 
in ethics. In L. Prograis Jr and E.D. Pellegrino (eds.) 
African American Bioethics: Culture, Race, and  
Identity. Washington: Georgetown University Press,  
pp. 25-46.

4. Gbadegesin, S. (1993) Bioethics and culture: an African 
perspective. Bioethics 7(2/3): 257-262.

5. Locke, A. (1989) The ethics of culture. In L. Harris (ed.) 
The Philosophy of Alain Leroy Locke: Harlem Renaissance 
and Beyond. Philadelphia: Temple University Press,  
pp. 175-186.

6. Eagleton, T. (2000) The Idea of Culture. Malden: 
Blackwell Publishing.

7. Taylor, E. (1871) Primitive Culture. New York: Harper. 

8. Blackhall, L., Murphy, S., Frank, G., Michel, V., and 
Azen S. (1995) Ethnicity and attitudes toward patients 
autonomy. Journal of the American Medical Association 
274(10): 820-825.



Journal of CommerCial BioteChnology  ht tp://www.CommerCialBioteChnology.Com 42

9. Kroeber, A. and Kluckhohn, C. (1952) Culture: A Critical 
Review of Concepts and Definitions. New York: Vintage 
Books.

10. Jenner, E. (1801) An Inquiry Into The Causes and 
Effects of the Variolae Vaccine, A Disease Discovered in 
Some of the Western Counties of England, Particularly 
Gloucestershire, and Know by the Name of Cow Pox. 
London: D.N. Shury.

11. Stern, M., and Markel, H. (2005) The history of vaccines 
and immunization: familiar patterns, new challenges. 
Health Affairs 24(3): 611-621.

12. Evans, H. (2005) Is medicine a “cultural good? Medical 
Journal of Australia 182(1): 3-4.

13. Taylor, J. (2004) Autonomy and informed consent on the 
Navajo reservation. Journal of Social Philosophy 34(4): 
506-516.

14. Verran, H. (2001). Science and An African Logic. 
Chicago: University of Chicago Press.

15. Kuhn, T. S. (1962). The Structure of Scientific 
Revolutions. Chicago: University of Chicago Press.

16. Popper, K. (1965). The Logic of Scientific Discovery. New 
York: Harper & Row. 

17. Poincaré, H. (1958). The Value of Science. London: Dover 
Paperbacks.

18. Aquinas, T. (2009). Summa Theologica: Translated by 
Fathers of the English Dominican Province. Mobile 
Reference.

19. Percival, T. (1803). Medical Ethics: Or, a Code of 
Institutes and Precepts, Adapted to the Professional 
Conduct of Physicians and Surgeons: to which 
is Added an Appendix; Containing a Discourse 
on Hospital Duties; Also Notes and Illustrations. 
S. Russell.

20. Potter, V. R. (1970). Bioethics, the science of  
survival. Perspectives in Biology and Medicine  
14(1): 127-153.

21. Gaines, A. D., and Juengst, E. T. (2008). Origin myths 
in bioethics: Constructing Sources, Motives and Reason 
in Bioethic(s). Culture, Medicine, and Psychiatry 32(3): 
303-327.



July 2013  I   Volume 19   I   Number 3 43

IntROduCtIOn

The Biologics Price Competition and Innovation 
Act (BPCIA), which was enacted in March 2010 
and codified at 42 U.S.C. § 262, creates a new 

pathway in the United States for regulatory approval of 
products that are biosimilar to, or interchangeable with, 
a previously approved biologic product. Prior to the 
BPCIA, holders of approved biologic products were enti-
tled to an unlimited period of regulatory  exclusivity. The 
BPCIA now limits this regulatory exclusivity to twelve 
years. 

In addition to regulatory exclusivity, approved bio-
logic products may also have exclusivity in the form of 
patent protection. Most approved biologic products 
are protected by a complex patent portfolio, which can 

include patents covering the product, methods of manu-
facturing the product, methods of treatment using the 
product, and analytical tools used to characterize the 
product. Such portfolios may include not only patents 
owned by the sponsor of the biologic product, but also 
patents exclusively licensed from third parties. 

The BPCIA recognizes that there will be patent 
disputes over proposed biosimilar products. As part of 
its abbreviated regulatory pathway, the BPCIA creates 
a framework to determine the patents that will be the 
subject of litigation involving the proposed biosimilar. 
In particular, litigation under the BPCIA will involve 
patents owned or exclusively licensed by the holder of an 
approved biologic product. 

A biosimilar applicant may also develop or license 
its own patent portfolio that could have strategic value 
in litigation under the BPCIA. Given the complex nature 
of biologics, a biosimilar applicant will likely develop 
its own patented technology and/or in-license patented 
technology in order to develop and manufacture a bio-
similar. In addition, in order to demonstrate biosimilarity 
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or interchangeability with an approved biologic product, 
an applicant will likely need to use an extensive charac-
terization process to analyze both the biosimilar and the 
approved biologic product. This characterization process 
could utilize methods that are in-licensed from third 
parties and/or new patentable methods developed by the 
biosimilar applicant. It is also likely that these character-
ization methods could be required by the FDA as part of 
the post-approval quality control measures for the bio-
similar product. Finally, given the number of joint ven-
tures for biosimilars that have been publicly announced, 
there may also be a host of patents that are licensed 
between the various parties to the joint ventures. Any 
of these patents owned or licensed by a biosimilar appli-
cant could potentially be used for cross-licensing and/or 
settlement leverage during negotiations with the biologic 
product sponsor. 

Accordingly, it is important for both biologic prod-
uct sponsors and biosimilar applicants to consider the 
unique provisions of the BPCIA in drafting and nego-
tiating patent licenses, as well as reviewing and revis-
ing  current licenses. This article reviews the relevant 
provisions of the BPCIA and identifies several common 
licensing provisions that may be impacted by this statute. 
These include provisions relating to disclosure, notice, 
confidentiality, control of litigation, and participation in 
patent enforcement actions. 

OvERvIEW Of tHE BPCIA

the pre-litigation patent exchange

The patent exchange provisions of the BPCIA contem-
plate two primary participants. The first participant is 
the Reference Product Sponsor (RPS), who is the entity 
that has rights to an approved biologic product. The 
second participant is the biosimilar applicant seek-
ing to utilize the abbreviated regulatory pathway of the 
BPCIA to seek approval for its proposed biosimilar or 
interchangeable product. In those instances in which the 
RPS has exclusively licensed patents from a third party 
patent owner, the patent owner may also have some 
involvement. 

The patent exchange process begins when the bio-
similar applicant seeks FDA approval for its product and 
is notified by FDA that its application has been accepted 
for filing. 42 U.S.C. § 262(l)(2). Within twenty days of 
this notice, the biosimilar applicant must provide the 
RPS a copy of its application as well as a description of 
the process(es) used to manufacture the proposed bio-
similar product. 42 U.S.C. § 262(l)(2)(A). While there 
is no requirement in the BPCIA to notify third party 
patent owners that a biosimilar application has been 

disclosed, the RPS may share the application with a 
third party patent owner if certain conditions, dis-
cussed below, are met. 42 U.S.C. § 262(l)(1)(B)(iii). The 
biosimilar applicant and RPS then proceed through a 
series of exchanges to determine which patents will be 
included in the patent infringement lawsuit (referred to 
as the first wave of litigation). The patents involved in 
the exchange, and eventual litigation, can include not 
only patents owned by the RPS, but also those patents 
for which the RPS has been granted an exclusive license. 
42 U.S.C. § 262(l)(3)(A)(i). 

During this exchange, the RPS and biosimilar 
applicant also exchange contentions providing their 
positions regarding infringement and validity of the 
identified patents. 42 U.S.C. § 262(l)(3)(B)(ii)(l) and 
(C). Because the timeframes for providing these con-
tentions are very short, advance preparation is impor-
tant. For example, once the RPS receives the biosimilar 
application, the RPS has only sixty days to evaluate the 
application and identify a list of patents it believes can 
be asserted against the biosimilar applicant. 42 U.S.C.  
§ 262(l)(3)(A)(i). Preparation is even more important 
for the biosimilar applicant. Once the RPS provides the 
biosimilar applicant with this patent list, the biosimilar 
applicant has only sixty days to list any other patents 
of the RPS that should be included in the pre-litigation 
exchange and to prepare its invalidity and non-infringe-
ment contentions for all claims of all listed patents.  
42 U.S.C. § 262(l)(3)(B)(i)-(ii). 

The exchange also contemplates a discussion of poten-
tial licenses. At the time the RPS identifies its list of patents 
that could be asserted, the RPS must also identify any pat-
ents it is willing to license to the biosimilar applicant. The 
biosimilar applicant must respond to the offer of license. 42 
U.S.C. § 262(l)(3)(A)(ii) and (l)(3)(B)(iii). 

After the parties have exchanged contentions, they 
are required to negotiate to identify which patents will 
be  asserted in the first wave of litigation. The BPCIA 
allows the RPS to initiate the first wave of litigation even 
before the biosimilar applicant has launched any prod-
uct. 42 U.S.C. § 262(l)(6). 

If the RPS acquires and/or licenses additional patents 
once the patent exchange has started, the RPS must iden-
tify those patents to the biosimilar applicant within thirty 
days of issuance or licensing. 42 U.S.C. § 262(l)(7). The 
biosimilar applicant must provide contentions on these 
newly listed patents within thirty days of receiving notice 
from the RPS. 42 U.S.C. § 262(l)(7). In order to prepare 
for this expedited exchange, the biosimilar applicant 
should closely monitor any pending patent applications 
of the RPS or its licensors so that it can complete these 
contentions within the required time frame. 

If the biosimilar applicant decides to commer-
cially launch its product, it must provide notice of its 
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intent at least 180 days prior to marketing. 42 U.S.C.  
§ 262(l)(8)(A). Once that notice has been provided, the 
RPS may institute preliminary injunction proceedings 
against the biosimilar applicant. 42 U.S.C. § 262(l)(8)(B). 

iMpact of the pre-litigation patent 
exchange

This pre-litigation exchange of the BPCIA creates some 
unique issues for licensees and patent owners. First, it 
encourages the RPS to maximize the number of patents 
it identifies to the biosimilar applicant, in order to pre-
serve the ability to assert those patents against the bio-
similar applicant in litigation. In addition, by allowing 
newly licensed patents to be part of the pre- litigation 
exchange, it also encourages the RPS to in-license 
 additional technology. 

At the same time, a third party patent owner who 
has exclusively licensed its technology to an RPS may 
want to exercise some control over how its patent is 
enforced. The patent owner’s ability to exercise such con-
trol may be impacted by the compressed time frames of 
the BPCIA. As a result, both the RPS and patent owner 
need to consider the provisions of the BPCIA when nego-
tiating a patent license.

Finally, while the BPCIA does not expressly apply 
to patents owned or licensed by the biosimilar applicant, 
there may be strategic reasons for a biosimilar applicant 
to develop or in-license its own patent portfolio. This 
technology could be of interest to the RPS and could be 
leveraged into a cross-license with the RPS. A biosimi-
lar applicant may also be interested in acquiring patent 
rights for the purpose of enforcement against other bio-
similar applicants. As a result, it is important for bio-
similar applicants to be aware of issues that can arise in 
patent licenses. 

With these considerations in mind, this article 
identifies several common provisions in patent licens-
ing agreements that should be reviewed in light of the 
BPCIA.

LICEnSIng PROvISIOnS IMPACtEd 
By tHE BPCIA

access to the BiosiMilar application and 
confidentiality provisions

The pre-litigation exchange of the BPCIA begins when 
the biosimilar applicant discloses its biosimilar appli-
cation to the RPS. The information contained in the 
 biosimilar application remains confidential and can 
only be accessed by the RPS’s outside counsel and one 

in-house attorney. 42 U.S.C. § 262(l)(1)(B)(ii)(I)-(II). 
Furthermore, the attorneys who receive access to the 
Biosimilar Application cannot participate in patent 
prosecution relevant or related to the referenced bio-
logic product. 42 U.S.C. § 262(l)(1)(B)(ii)(I)-(II). If the 
RPS wishes to share the biosimilar application with 
a third-party patent owner, it can do so only if (1) the 
RPS has an exclusive license to the patent; (2) the patent 
owner has retained a right to assert the patent or par-
ticipate in litigation; and (3) the patent owner has agreed 
to the statute’s confidentiality provisions, which include 
the restrictions on patent prosecution described above. 
42 U.S.C. § 262(l)(1)(B)(iii). 

In drafting patent licenses, the RPS should consider 
these restrictions and evaluate whether a third-party 
patent owner should be notified when the RPS receives 
a biosimilar application. If so, the license agreement 
should provide for notification periods that are con-
sistent with the pre-litigation exchange deadlines. The 
parties should also consider whether the patent owner 
should have access to the biosimilar application. Given 
the complicated nature of biologic patents, it may be 
helpful to have input from the patent owner in evaluat-
ing potential infringement by the biosimilar applicant. 
The patent owner may also want access to the biosimilar 
application in order to assess the likelihood of success of 
any enforcement action. 

In exchange for access to the biosimilar applica-
tion, the patent owner must agree to the restrictions 
on use of  the confidential information of the biosimi-
lar applicant. In view of the compressed time frames of 
the BPCIA, the RPS may want to include a provision in 
which the patent owner agrees in advance to the BPCIA’s 
confidentiality provisions. 

If any of the confidentiality provisions are violated, 
the biosimilar applicant may pursue injunctive relief. 42 
U.S.C. § 262(l)(1)(H). Accordingly, a biosimilar appli-
cant should vigorously monitor disclosure of its biosimi-
lar application and other confidential information, and 
should consider pursuing injunctive relief, if necessary. 
The RPS may also want to consider remedies and or 
indemnification provisions in its license agreements in 
the event of a confidentiality breach by the patent owner.

disclosure of patent rights

After the RPS receives the biosimilar application, the 
RPS must identify to the biosimilar applicant any pat-
ents owned or exclusively licensed by the RPS that would 
be infringed by the acts of making, using, selling, offer-
ing to sell, or importing the biological product that is 
the  subject of the biosimilar application within sixty 
days of receipt. 42 U.S.C. §262(l)(3)(A)(i) and (l)(2). 



Journal of CommerCial BioteChnology  ht tp://www.CommerCialBioteChnology.Com 46

If an RPS plans to identify any exclusively licensed 
patents to the biosimilar applicant, it should confirm that 
its license allows for the disclosure of such patents. Many 
patent licenses contain a confidentiality clause that pro-
hibits the disclosure of the license to third parties, absent 
notice to and/or approval from the patent owner. 

Accordingly, in evaluating its portfolio for the pre-
litigation exchange, the RPS should review its exclusive 
licenses to assess whether it has the flexibility to disclose 
such licenses in the exchange process. If disclosure is 
not permitted without prior approval, the RPS should 
consider securing such approvals in advance of any pre-
litigation exchange with a biosimilar applicant. 

Similarly, if a biosimilar applicant intends to use 
its patent portfolio as leverage during the pre-litigation 
exchange with the RPS, it should review its own license 
agreements to determine what portions of its portfolio 
can be disclosed to the RPS and to determine the extent 
of its ability to offer licenses to third parties.

notice provisions for BiosiMilar 
application suBMission

Another issue to consider for both an RPS and a biosimi-
lar applicant is whether it has any obligation to notify 
its licensors if it becomes aware of infringement by a 
third party. A patent owner will often include such a 
notice obligation in a license agreement so that it can be 
informed when its patented technology is being used by 
others.

For the RPS, these notice obligations could be trig-
gered at several points during the pre-litigation exchange 
of the BPCIA. One trigger point could occur when the 
RPS receives the biosimilar application and process 
information. 42 U.S.C. §262(l)(2). Depending on the 
particular notice provision, the RPS may be required to 
disclose the existence of the biosimilar application to the 
patent owner at this time. 

A second trigger point could occur when the RPS 
identifies the patents that would be infringed by the acts 
of making, using, selling, offering to sell, or importing 
the proposed biosimilar. See 42 U.S.C. §262(l)(3)(A)(i). 
Because the RPS is identifying patents that would be 
infringed, the RPS may have an obligation to notify 
the patent owner of this potential infringement as well. 
However, due to the confidentiality provisions of the 
BPCIA discussed above, the RPS may be restricted from 
disclosing this information to the patent owner. This 
could create a situation in which the notice obligations 
under an existing patent license may not be consistent 
with the confidential access provisions set forth in the 
BPCIA. To avoid any uncertainty regarding the issue, 
the RPS should review its existing licenses to determine 

(1) whether it has any notice obligations for patents 
that could be identified in the pre-litigation exchange; 
(2) when such obligations would arise; (3) whether the 
notice obligations are broader than what is permitted 
by the BPCIA. The RPS should also consider asking its 
licensors in advance to designate a “patent owner rep-
resentative” who is willing to abide by the confidenti-
ality obligations and prosecution bar provisions of the 
BPCIA.

A biosimilar applicant who has licensed-in tech-
nology may encounter similar notice issues, but they 
will likely arise at a later stage than the pre-litigation 
exchange of the BPCIA. For example, if the RPS and 
biosimilar applicant proceed to litigation, a biosimilar 
applicant may obtain confidential information about 
the RPS’ approved biologic product during discovery 
that is relevant to infringement of a patent licensed-in 
by the biosimilar applicant. A biosimilar applicant may 
have an obligation under an existing license to notify 
the patent owner of such infringement, but may not be 
able to comply with that obligation if the information 
regarding the RPS product is confidential and governed 
by a protective order. As a result, a biosimilar applicant 
should evaluate its own notice obligations to assess if and 
how it can provide notice of infringement of  in-licensed 
patents.

consent to litigation/joinder in litigation

Another set of provisions in existing license agree-
ments that may impact litigation under the BPCIA are 
clauses relating to control of the litigation by the patent 
owner. Patent licenses often include provisions requir-
ing a licensee to obtain agreement from the patent 
owner  before making an accusation of infringement. 
Such provisions frequently have timing requirements as 
well. For example, a licensee may need to give a patent 
owner a specific notice period prior to making an asser-
tion of infringement, so that the patent owner can evalu-
ate the issue and provide any necessary consent. 

These consent provisions and timing requirements 
may not be consistent with the expedited pre-litigation 
exchanges of the BPCIA. For example, at the outset of 
the pre-litigation exchange, the RPS only has sixty days 
after receipt of the biosimilar application to identify 
patents that may be infringed. 42 U.S.C. § 262(l)(3)(A)
(i). After the exchange of contentions, the parties have 
a  fifteen-day period to agree on what patents will be 
included in the first wave of litigation. 42 U.S.C. § 262(l)
(4). If agreement cannot be reached, the parties then have 
a five-day period to exchange lists of patents that could 
be litigated. 42 U.S.C. § 262(l)(5). 
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In view of these expedited procedures, the RPS 
should review its existing licenses for any provisions that 
require consent or approval by the patent owner for any 
enforcement activity. If the timing and procedures for 
such consent and approval are not consistent with the 
BPCIA, the RPS should consider modification of those 
provisions.

These types of provisions may also be relevant to 
patent licenses involving a biosimilar applicant. If a bio-
similar applicant has patent rights that it wishes to assert 
against other competitors, it should make sure it has the 
ability to move quickly to enforce these patents when 
needed. For example, if a biosimilar applicant becomes 
aware of potential infringement by a competitor, it may 
want to quickly enforce its patents through a preliminary 
injunction proceeding. If it needs approval from a pat-
ent owner prior to such enforcement efforts, such proce-
dures could hinder this strategy. Accordingly, biosimilar 
applicants should also be aware of these provisions when 
negotiating patent licenses. 

control of litigation

Patent licenses may include provisions that allow a 
patent owner to participate in strategic decisions for 
the litigation. These provisions should be reviewed 
for their potential impact on any litigation under the 
BPCIA. 

As an initial matter, if the patent owner and licensee 
engage in discussions regarding potential litigation or 
licensing strategies, the parties should consider entering 
into a common interest agreement to protect the confi-
dentiality of such communications. 

In addition, companies should consider whether 
and how to explicitly address the pre-litigation exchange 
of the BPCIA as well as the ensuing litigation. The 
 following issues should be considered by the RPS:

•	 Should the patent owner have any role in 
approving the patents that will be initially 
identified by the RPS in the pre-litigation 
exchange?

•	 Should the patent owner have any role 
in approving licenses that the RPS may 
negotiate with the biosimilar applicant?

•	 Should the patent owner have any role in 
deciding what patents will be included in 
the first wave of litigation?

•	 Should the patent owner have any role in 
deciding whether to pursue a preliminary 
injunction?

•	 If a licensed patent is identified in the 
pre-litigation exchange, should the patent 

owner bear any of the costs of the pre-
litigation exchange for that patent?

A biosimilar applicant should also consider provi-
sions relating to control of litigation and evaluate the 
following: 

•	 Should the patent owner have any role in 
approving the biosimilar applicant’s cross-
licensing offers?

•	 Should the patent owner have any input 
in developing the non-infringement or 
invalidity positions of the biosimilar 
applicant?

•	 Should the patent owner have any role 
in deciding whether to enforce patents 
against other biosimilar applicants?

•	 Should the patent owner bear any of 
the costs associated with defending the 
licensed patent?

It is helpful to consider and address these issues prior to 
initiation of activity under the BPCIA, in order to remove 
any uncertainty as to the roles of the patent owner and 
licensees in carrying out the statutory exchange as well 
as the post-exchange litigation.

patent enforceMent By an exclusive 
licensee 

After the parties have completed the pre-litigation 
exchange and identified the patents to be asserted in 
the first wave of litigation, the RPS must bring suit on 
these patents within thirty days, or it will lose the right to 
recover certain remedies against the biosimilar applicant. 
The BPCIA also allows the RPS to initiate preliminary 
injunction proceedings against a biosimilar applicant. 
In order to maintain either of these enforcement actions, 
the RPS must show that it has both constitutional and 
prudential standing to assert the patent against the bio-
similar applicant. Likewise, a biosimilar applicant who 
is seeking to enforce its patents against others has the 
burden to show that it has the proper constitutional and 
prudential standing. In each of these situations, the party 
accused of infringement can use the discovery process 
to evaluate the relevant ownership and licensing docu-
ments and, if applicable, challenge standing. A success-
ful standing challenge will reduce the number of patents 
asserted in the litigation. Accordingly, this section sum-
marizes standing issues that can arise for exclusively 
licensed patents. 

In general, if a company owns an asserted patent 
and has not granted any rights to third parties, it will be 
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able to establish standing. However, if a company seeks 
to enforce the patent as an exclusive licensee, the deter-
mination of standing is more complex. When determin-
ing whether or not a licensee has constitutional and 
prudential standing, the court will look not only to the 
rights that have been licensed to the licensee but also 
to the rights retained by the patent owner. Among the 
rights considered, are the right to exclude others from 
making, using, selling or importing a patented inven-
tion, the right to sublicense, and the right to assign. In 
general, the more rights retained by the patent owner, the 
more likely it is that the licensee will not have the neces-
sary rights to meet the constitutional and/or prudential 
standing requirements. 

Constitutional standing must be present on the 
date a suit is filed, and it requires a showing that the 
licensee has, at a minimum, the right to exclude others. 
If a licensee cannot establish constitutional standing, 
the suit must be dismissed. The right to exclude that is 
required for constitutional standing may be in the form 
of an exclusive license, or as part of an assignment of 
substantially all rights to the patent. In the context of an 
exclusive license, the right to exclude does not need to 
be a right to exclude everyone: It may be more limited, 
for example, a right to exclude others in a particular field 
of use. If a more limited right to exclude is granted, the  
parties should carefully consider who will be excluded 
and ensure that the excluded parties encompass any 
potential infringement targets. This will prevent a sce-
nario in which an accused infringer obtains its own 
license under the relevant patent, thereby destroying 
constitutional standing for the licensee. Another option 
to ensure constitutional standing is to assign substan-
tially all of the patent rights, including the right to 
exclude, to the licensee. 

In addition to establishing constitutional standing, 
a licensee must also demonstrate that it has prudential 
standing. In patent cases, prudential standing typically 
requires that all co-owners of the patent be joined in a 
suit for infringement. When an exclusive licensee is 
seeking to enforce a patent, it will often need to join the 
patent owner to meet the prudential standing require-
ment. In contrast to constitutional standing, which must 
be present at the outset of litigation, a lack of prudential 
standing can be cured, for example, by adding, volun-
tarily or involuntarily, the patent owner, to a suit filed by 
the patent owner’s exclusive licensee. 

Because patent enforcement by an exclusive licensee 
may require joinder of the patent owner, both the RPS 
and the biosimilar applicant should consider this join-
der issue in any license agreement. For example, the par-
ties could include a provision requiring the patent owner 
to agree in advance to participate in litigation when 
needed. This will avoid any potential challenge to pru-
dential standing when the patent is asserted. If  joinder by 
the patent owner is required, the agreement should also 
include provisions discussing who will handle the costs 
of representing the patent owner and whether the pat-
ent owner and licensee will be represented by the same 
counsel. 

However, there are circumstances in which a pat-
ent owner may not wish to participate in patent litiga-
tion brought by its exclusive licensee. In those situations, 
a  licensee should seek to obtain an assignment from 
the patent owner of substantially all of the patent rights. 
This will increase the likelihood that the licensee has  
sufficient rights to satisfy the prudential standing require-
ments on its own, without joining the patent owner. This 
type of assignment may be particularly  beneficial for 
licenses in which a state university is the patent owner. 
Many state universities are reluctant to participate in litiga-
tion and, more importantly, are not willing to waive sover-
eign immunity in order to join a patent lawsuit. To avoid 
any challenge to prudential standing when a patent owner 
is unwilling or unable to join a lawsuit, the license should 
structure the assignment of rights so that joinder by the 
patent owner is not required. 

In view of the requirements for establishing consti-
tutional and prudential standing by exclusive licensees, 
both the RPS and biosimilar applicant should consider 
which parties will be needed to enforce any in-licensed 
patents and determine if the license is appropriately 
structured.

COnCLuSIOn

Given the complexities and unique provisions of the 
BPCIA, both the RPS and the biosimilar applicant will 
be well served to consider the BPCIA’s provisions dis-
cussed above when drafting and negotiating patent 
license agreements. 
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SynOPSIS

The importance of the business development 
and licensing (BD&L) function in the global bio-
pharmaceutical industry has grown significantly 

over the past 20 years as pharmaceutical companies have 
sought to supplement their internal R&D with innova-
tive products and technologies sourced from biotech-
nology and drug delivery companies. This has required 
companies to employ BD&L executives to search, 

evaluate, negotiate and alliance manage deals ranging 
from small biotechnology companies to the largest of 
the Big Pharma companies. Nowadays all the large com-
panies have BD&L teams, sometimes in excess of 100 
people. To inform new BD&L entrants and to improve 
the  professionalism of the experienced BD&L executives, 
various training courses are offered by not-for-profit 
associations and commercial organisations. The leading 
not-for-profit association in Europe for biopharmaceu-
tical executives is the Pharmaceutical Licensing Group 
and in the US it is the Licensing Executive Society. Both 
organisations offer basic training courses but as far as is 
known, the only university accredited Master’s degree 
qualification in BD&L is the distance learning MSc 
offered by the University of Manchester. The dissemina-
tion of specialist knowledge and best practice is through 
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the journals and conferences of the professional associa-
tions. The need for well-qualified BD&L executives in the 
biopharmaceutical industry is demonstrated by the fact 
that 25% or more of Big Pharma sales come from third 
party products and the cost of licensing deals alone is 
over $200m on average. 

tHE RELEvAnCE And IMPORtAnCE 
Of BuSInESS dEvELOPMEnt 
And LICEnSIng In tHE 
BIOPHARMACEutICAL InduStRy

One of the most interesting and fun jobs in any indus-
try must be one where there is the opportunity to 
meet  people, to travel, to get involved in all aspects of 
the  business, to negotiate deals (which can be excit-
ing or stressful or both) and to have the satisfaction of 
completing projects. In the biopharmaceutical indus-
try this describes the job undertaken by executives 
who are responsible for partnering new products and 
technologies from other companies. These people are  
called licensing and business development (BD&L) 
executives/managers/directors. The types of deals they 
undertake range from simple  patent licences to complex 
co- development and commercialisation deals. They are 
often, but not always, separate from corporate develop-
ment executives who are mostly involved with corpo-
rate strategy and company acquisitions. A third group 
of executives involved in BD&L is technology transfer 
executives whose main work is with early stage technolo-
gies and products and who are located in or linked to 
universities. A fourth group of executives who are often 
part of the BD&L team are alliance managers who are 
responsible for managing the relationship between the 
partner companies post deal signature. It should also be 
noted that the term “business development” in this arti-
cle does not include selling activities by salesmen, major 
account managers, etc. and the plethora of titles given to 
sales people that disguises the fact that their primary role 
is involved with selling products.

This article is focussed on BD&L executives but 
 recognises that there is considerable overlap with cor-
porate development and technology transfer executives 
and alliance managers. It examines the role and respon-
sibilities of BD&L executives in finding, evaluating and 
 negotiating such deals and the importance and contri-
bution of partnering deals in the biopharmaceutical 
industry. 

By the end of the article it is anticipated that the 
reader will have a deeper insight into the role of BD&L 
executives, what type of skills and experience they need 

and the vitally important contribution they make to the 
industry.

WHy dO dEALS HAPPEn?

The reason deals happen is because two parties iden-
tify an opportunity to achieve a greater success (or a 
reduced risk) from collaboration with a partner than 
by working alone. The identification of the opportunity 
usually arises from a strategic review by one or both 
companies. The strategic review by a potential acquirer 
or licensee may have identified a product or technology 
gap from internal R&D that could be filled by a third 
party product. The strategic review by a biotechnol-
ogy company may have identified that the cost and risk 
of clinical development is too high to be undertaken 
without a partner company. There are many other rea-
sons for deals such as negotiating freedom to operate 
for blocking patents, licensing a screening technology, 
acquisition of a regulatory dossier for a generic product, 
appointing a co-promotion partner to increase market-
ing power, appointing a distributor to obtain marketing 
coverage in distant markets. The range of deals over the 
life of a product is illustrated in Table 1.

BD&L executives are usually involved in all these 
deals and often instigate and manage the deal from start 
to finish. 

tHE nEEd fOR PARtnERIng 
PROduCtS And tECHnOLOgIES

The opportunity to achieve a greater success by collabora-
tion with a partner than by a company working alone most 
frequently involves new products and technologies. These 
deals range from new molecules to generics and where 
the stage of development ranges from discovery to post 
launch. The reason for partnering is driven by the pharma-
ceutical industry’s need for a constant flow of innovative 
new products and these new products are often developed, 
not by the pharmaceutical companies, but by small entre-
preneurial biotechnology and other product development 
companies or academic institutions. Overall R&D pro-
ductivity has been declining as costs have been inexora-
bly rising, often driven by new regulatory requirements, 
while the number of new molecules gaining approval has 
been declining or at best has been static. This is reflected 
in the chart below presented by Evaluate Pharma at the 
European Pharmaceutical Licensing Group meeting in 
Budapest in September this year. It shows a continual 
increase in R&D costs from the early 1990 to today with 
R&D spending now over $130bn while the number of new 
molecular entities obtaining approval has declined or at 
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best has remained static (Figure 1). As a result the pro-
ductivity of R&D in the top 20 companies has declined by 
60% as the ratio of new product sales to R&D spend has 
slumped from nearly $2.50 in the period 1996 to 2005 to 
less than $1 in the period 2006 to 2015. 

The decline of internal R&D productivity has been 
an acute problem for many Big Pharma companies and 
as a result these companies have increasingly sought to 
obtain innovative new products from other companies. 
An analysis by Evaluate Pharma of the top 500 phar-
maceutical companies for the period from 2005 to 2018 
(forecast) shows significantly declining share of com-
pany sales from organic R&D, stable share of sales from 
licensed products accounting for 15% of sales plus a 25% 
share from company acquisitions (Figure 2).

tHE dEvELOPMEnt Of Bd&L 

The sales contribution from third party projects com-
pared to internal R&D is difficult to measure especially 
as a pre-registration product sourced from a third party 
requires substantial development support from internal 
R&D to get to market. However the overall picture is 
clear, all pharmaceutical companies these days require 
external collaborations to obtain products to supple-
ment internal R&D. It was not always so, in the 1980s, 
when pharmaceutical companies internal R&D was 
able to regularly develop and launch new products, the 
need to source new products from third parties was 
limited or non-existent. In addition commercialisation 
deals were usually confined to appointing distributors 
in export markets or, for example, co-marketing deals 
in Southern Europe. If a BD&L manager existed the 
typical profile was a person who was nearing the end 

figure 1: r&D costs and Nme launches

figure 2: Aggregate sales by strategy (top 500 companies)
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of their career with a commercial background, usu-
ally sitting in a small office in the basement! In the last 
25 years as pharmaceutical companies internal R&D 
departments have struggled to develop new innovative 
medicines and in parallel the biotechnology and drug 
delivery industry has grown based on innovation, there 
has been an increasing trend to in-license or acquire 
technologies and products from other companies. This 
has spurred the creation of BD&L jobs and in the big-
ger companies there are teams in excess of 100 people 
worldwide to facilitate partnering deals. In many of 
these companies the BD&L roles are separated into 
“silos”. For example in the first silo there are scouts who 
search for new opportunities and make initial contact. 
The second silo may consist of evaluators, the third silo 
negotiators and the fourth silo alliance management. 
In contrast in small companies the BD&L executive is 
expected to undertake all the roles. 

HOW dO dEALS HAPPEn – 
RESOuRCES

Once the strategic objective to partner has been agreed 
the next step is to secure the BD&L resource and set 
direction to ensure the objective can be met. 

Finding potential partners can be done either using 
external or internal resource. The external resource 
may be a consultancy that has contacts in target com-
panies or it may be an investment bank especially if a 
company divestment is planned. The internal resource 
is the BD&L executive or equivalent resource. In small 
 biotechnology companies the CEO, COO or CFO may 
act as the BD&L representative. Most companies, partic-
ularly the larger companies, use internal BD&L resources 
especially where the company’s product or technology 
requires specialist scientific knowledge or it is a country 
specific commercial deal.

HOW dO dEALS HAPPEn – 
SEARCHIng And InItIAL COntACt

Whatever the reason for seeking a partner, one or both 
companies have to put in place a process to find, evaluate, 
negotiate and complete a deal. The first stage is to search 
for companies that have the target product,  technology 
or development and commercialisation capability. This 
involves searching databases containing company, pat-
ent and product development information and also 
making other companies aware of your requirements via 
websites and contacts. 

Once the target companies have been identified the 
next step is to make contact. The preferred approach is by 

personal contact especially where the contacts know each 
other. These personal contacts can be obtained by com-
pany visits or via industry or professional associations’ 
(PLG, LES) conferences. Alternatively there are part-
nering conferences such as BIO/BioEurope that provide 
an electronic appointment system between companies 
and provide facilities for short meetings. After a dozen 
half hour meetings in a day this can be very tiring and  
boring … it is like speed dating without the excitement! 

The task of searching for opportunities already 
starts to define the profile of the ideal BD&L executive, 
namely, knowledgeable about products/technologies and  
companies, good contacts in other companies, good 
interpersonal skills, patience and stamina.

HOW dO dEALS HAPPEn – 
EvALuAtIOn And duE dILIgEnCE

Once the initial contact has been made and information 
exchanged the BD&L executive will arrange the internal 
company evaluation of the opportunity. This requires 
input from many of the company functions including 
patents, R&D, medical, regulatory, manufacturing and 
marketing. A team may be established once the proj-
ect has reached an advanced stage. In this situation the 
BD&L executive needs to be able to persuade or cajole 
specialist colleagues who have a full time job within 
their respective function e.g. medical, to devote time to 
reviewing the new product while still having to achieve 
their functional objectives. In addition the BD&L execu-
tive needs to have sufficient knowledge of each functional 
area to ensure the review undertaken by the specialist is 
both comprehensive and addresses the key issues. So, 
while the BD&L executive almost certainly will have 
joined BD&L after working in a specialist function such 
as R&D, regulatory or marketing, it is important that 
during their career they have gained awareness of the 
challenges facing other functions. 

So the second dimension of the profile of the 
ideal BD&L executive is to be both a generalist, that is 
 someone  who has a broad knowledge of the business, 
and to be a good at organising and managing a team of 
specialists. 

HOW dO dEALS HAPPEn – 
nEgOtIAtIOn

Once two companies have established there is suffi-
cient technical or commercial interest for a deal, the 
next step  is to negotiate a formal agreement. There is 
likely to be a number of steps such as an initial meeting, 
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preparation of a term sheet, preparation of a draft agree-
ment and further negotiations until the final agreement 
is signed. 

So the third and perhaps the most important fea-
ture of the ideal BD&L executive’s profile is the ability 
to negotiate. This means not only the ability to negotiate 
with other companies but also internally. The internal 
negotiation is often more difficult than the external one 
particularly where the top management have to be per-
suaded that the commercial terms of the deal make sense 
in comparison to internal and external benchmarks. It 
has been reported that in one Big Pharma company more 
than 20 signatures are required from different stakehold-
ers to complete a deal! 

WHAt IS tHE IdEAL Bd&L 
ExECutIvE PROfILE? 

In summary the profile of the ideal BD&L executive who 
is involved in all aspects of business development and 
licensing includes good interpersonal skills and ability to 
negotiate, excellent team organisation and management 
skills, a general knowledge of products and companies, 
good contacts in many companies and plenty of patience 
and stamina. In fact these attributes are very similar 
to those of a CEO and as a result there are many cases 
where a BD&L director in a biotechnology company is 
appointed to a CEO role. 

Not all BD&L executives are able to develop the 
complete range of skills needed for their role. For exam-
ple, negotiating requires a certain type of interpersonal 
behaviour that can be trained but if the executive is not 
comfortable negotiating, it is unlikely they will be good 
in this aspect of the role. This is why the larger compa-
nies organise BD&L executives in silos where each per-
son’s strength in each skill can be maximised. 

Whatever the organisational structure, a word of 
warning is appropriate: the success rate of in-licensed 
product opportunities is very low. The number of 
 opportunities reviewed by Merck & Co in 2011 is shown 
below. Less than 1% of the in-license opportunities 

received and 4% of the opportunities reviewed resulted 
in deals. 

Similar statistics were presented by Roche some 
years ago where the number of alliances signed as a per-
centage of new opportunities was less than 2%. 

A BD&L executive who closes more than 2 in- 
licensing deals a year is doing well. Out-licensing has 
a higher success rate particularly with platform tech-
nologies and product divestments but if a biotechnology 
company has only one lead product and a year or two 
year gap until the next one reaches proof of concept, the 
BD&L executive may only have one deal to close every  
two or three years. In this biotechnology situation the 
BD&L executive may find their work mainly consists of 
alliance management once the deal has been completed. 

HOW dOES tHE Bd&L ExECutIvE 
OBtAIn tHE nECESSARy SkILLS 
And knOWLEdgE?
Very few executives enter the BD&L profession direct 
from university. Most new BD&L executives have begun 
their career in some other function. In biotechnology 
companies most come from R&D or have a scientific 
background as the BD&L role requires detailed know-
ledge of the technology/product. In pharmaceutical 
companies most BD&L executives have a scientific or 
marketing background depending on the types of deals 
to be achieved. There are also some entrants from finance, 
legal or patents. Whatever their background, new BD&L 
entrants need some form of training to enhance or 
develop their skills and knowledge. In addition there is 
increasing demand for training from executives in other 
functions who interact with BD&L. 

Training courses in BD&L are offered by non-profit 
making associations and commercial organisations. 
These vary from introductory courses for new entrants 
to specialist courses in say, negotiation or valuation. 
The top non-profit making organisations in BD&L 
are the Pharmaceutical Licensing Group (PLG) which 
is the leading professional association for biopharma-
ceutical BD&L executives in Europe and the Licensing 
Executives Society (LES) which leads in the US. Both 
these organisations offer basic courses in BD&L. These 
organisations also offer their members the opportunity 
to network at association conferences, access to other 
member contact details and a regular peer-reviewed 
journal. 

The quality of the courses varies substantially partly 
depending on the target audience but most of the basic 

Number % of 
received

% of 
reviewed

opportunities received 8672 100%

opportunities reviewed 
at committee

1290 15% 100%

opportunities where 
CDAs signed

697 8% 54%

Alliances signed 52 <1% 4%
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training courses cover most of the knowledge aspects 
of BD&L. To assess the quality of a training course it is 
important for the potential delegate to understand the 
scope of the course and how it will meet their needs and 
to critically assess the number and quality of the spe-
cialist speakers and the number of delegates allowed to 
attend. For example a basic training course delivered by 
one or two speakers to 50 delegates, depending on the 
delegate’s requirements, is likely to be of less interest and 
less interactive than one where there are 10 specialist 
speakers presenting to a maximum of 20 delegates. 

In addition to the introductory courses, there are 
more advanced courses for experienced BD&L execu-
tives and there are specialist courses that not only cover 
knowledge but also skills such as negotiation. There is, to 
the author’s knowledge, only one University accredited 
course that is focussed on all aspects of BD&L and that 
leads to a Master’s degree qualification and that is the 
distance learning MSc in BD&L offered by the University 
of Manchester in conjunction with the Pharmaceutical 
Licensing Group. In practice it has been found that many 
students choose to take one module in a specialist sub-
ject such as Legal or Finance rather than to apply for the 
full MSc. Also it has been found that many of the mod-
ules are taken by non-BD&L executives such as lawyers, 
 project and regulatory executives. 

In addition to the knowledge that can be gained 
from training courses, membership of the professional 
associations such as PLG and LES can provide valuable 
information, as well as contacts. For example, imagine a 
scenario where a US biotechnology company with a pri-
mary care product in Phase 2 is seeking a 20% royalty 
rate. The company has also calculated that the cost of 
goods will be 20% of the target ex company selling price. 
So if the licensee company agreed to these terms their 
gross margin would be 60%. Would this be acceptable 
to a licensee pharmaceutical company? The answer is 
probably not according to a survey undertaken amongst 
European PLG members. According to the respondents, 
over 50% of branded and generic companies have inter-
nal guidelines regarding minimum gross margins. The 
median minimum gross margin guideline for a pre-
scription speciality product in Europe was in the range 
60% to 70% but nearly 20% of companies reported that 
their minimum was over 70%. Based on this informa-
tion the US company BD&L executive would be bet-
ter equipped to understand and negotiate a deal with a 
European  company. Similarly the LES in their journal 
Les Nouvelles from time to time report results of royalty 
surveys they have undertaken that provide BD&L execu-
tives with benchmark data. 

tHE IMPORtAnCE Of Bd&L tO 
ACHIEvIng SALES gROWtH

The contribution of third party collaboration projects 
to overall sales and growth of a company is very diffi-
cult to assess. Part of the reason is the time lag between 
signing a deal and the product reaching peak sales. It is 
even more difficult to assess the profit impact of such 
deals. Over the years some estimates have been made 
and even allowing for the error in the data, the con-
clusion is that BD&L projects are a major contributor 
to sales and profit in most biopharmaceutical compa-
nies. In the extreme case, biotechnology companies 
would not survive without a collaboration not least of 
all because their business model assumes its products 
will be licensed out at some stage of development. At 
the other end of the product spectrum, the generic 
companies buy regulatory dossiers from third parties 
to obtain access to products and manufacturing they 
do not possess or cannot develop. Co-promotion deals 
provide a useful contribution to sales and profit for one 
partner and profit for another. 

The data showing the contribution of BD&L proj-
ects to overall company sales varies enormously. In 2003 
Boehringer Ingelheim presented data showing that over 
two thirds of sales of three of the top 15 pharmaceuti-
cal companies were from in-licensed products. 10 com-
panies had an average in-licensed sales of 22% of the 
total and only two companies sales were entirely from 
own R&D products. Since 2003 much has changed three 
of the companies have merged and today not one of the 
Big Pharma companies has sales solely from own R&D. 
For example, nearly a third of Abbott’s pharmaceutical 
sales in 2009 (prior to the Solvay acquisition) were from 
one in-licensed product, Humira (adalimumab) from 
Cambridge Antibody Technologies. At the European 
Pharmaceutical Licensing Group meeting in September, 
Merck & Co reported that 25% of their sales were from 
in-licensed products. 

In many cases the new product sales have come 
from acquisition of biotechnology and product develop-
ment companies. For example, AstraZeneca acquired 
Medimmune in 2007 for over $15bn and in August GSK 
acquired Human Genome Sciences for over $3bn. On a 
broader basis, over the period from January to September 
2012 the aggregate value of biopharmaceutical deals 
reported in the Deal Watch articles published by Medius 
was nearly $77bn. Three quarters of that value was 
accounted for by company and product acquisitions with 
an average deal value of $650m but with an enormous 
range from GSK’s $3bn acquisition of Human Genome 
Sciences to $8m for the acquisition by Alliance Pharma 
of three products in the UK. In-licensing deal values over 
the period averaged $225m, about one third the value of 
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acquisitions, with a range from $1bn for a global deal to 
$8m for a one country deal. Although pharmaceutical 
companies now, and perhaps in the future, increasingly 
depend on collaborations with third parties, the licens-
ing deals are not cheap. 

In conclusion, third party collaborations are now an 
essential part of biopharmaceutical companies’ strategy to 
supplement product pipelines and to maximise revenues 
using commercial deals. The need for all types of deals and 

the high cost of such deals has driven the need for more 
professional BD&L managers. This in turn has created the 
provision of training courses to improve knowledge and 
skills and in parallel the professional associations have 
provided dissemination of knowledge and best practice to 
increase the level of professionalism. The contribution to 
companies’ growth of partnered projects and the BD&L 
executives are fundamental to that success.
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IntROduCtIOn

On April 1, 2013, the Supreme Court in India 
handed down its decision to dismiss Swiss drug 
maker Novartis AG’s attempt to win  patent 

protection for its cancer drug Glivec. In doing so, the 
Supreme Court held that incremental improvements 
or modifications to an existing drug are not patentable 
under India’s patent laws. While the ruling may be a vic-
tory for Indian companies manufacturing cheap gener-
ics, the ruling presents significant hurdles to Western 
pharmaceutical companies trying to market their prod-
ucts in India.

AgREEMEnt On tRAdE RELAtEd 
ASPECtS Of IntELLECtuAL PROPERty 
RIgHtS (tRIPS AgREEMEnt)

The dispute surrounding the patentability of incremen-
tal improvements to a drug in India finds its origins 

in   several sources, namely the Agreement on Trade 
Related Aspects of Intellectual Property Rights, or 
TRIPS Agreement, the Patents Act 1970 (India) and 
Patents (Amendment) Act 2005 (India). 

Upon joining the WTO, each country must rat-
ify a number of Agreements, including the TRIPS 
Agreement. The TRIPS Agreement was negotiated in 
1994 to  establish minimum standards for protecting 
and enforcing  intellectual property rights for all WTO 
member countries. Prior to the TRIPS Agreement, pat-
ent laws varied across countries, and in many, including 
India, patent protection for pharmaceutical drugs was 
not permitted. 

To harmonize patent laws across countries, the 
TRIPS Agreement established certain minimum standards 
that must be adhered to by each member nation. Among 
these basic standards are that patents must be available 
for inventions that are “new”, involve “an inventive step” 
and are “capable of industrial application.”1 Additionally, 
patents must exist for twenty years and must confer the 
exclusive right to prevent others from making, using or 
selling the claimed invention. Furthermore,  member 
nations are prohibited from discriminating by field of 

1 TRIPS Agreement, Article 27(1).
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technology or place of innovation. These basic standards 
mean that under the TRIPS Agreement, all  member 
nations are required to provide patent protection for 
pharmaceutical drug products for twenty years. Although 
developed countries were required to  implement TRIPS 
in 1995, developing countries, such as India, were given 
until 2005 to implement these new laws. This decade long 
extension was intended to allow developing countries 
more time to establish the necessary infrastructure to 
develop and carry out the new patent laws. 

IndIA’S PAtEnt LAWS

While the requirements under TRIPS appear as a one 
size fits all type system, countries were afforded some 
flexibility with how to apply those requirements. For 
instance, the TRIPS Agreement does not define how 
high the inventive step must be, what kind of indus-
trial  application is required, or what constitutes mak-
ing, using or selling. Accordingly, the TRIPS Agreement 
leaves ample room for countries to design a patent sys-
tem tailored to their specific needs.

An example of the leniency allotted under the 
TRIPS Agreement is found in India’s amendment to its 
patent laws.2 Prior to the TRIPS Agreement, India, like 
many developing countries, denied patent protection for 
pharmaceutical drug products. In the context of food 
and medicine, India’s patent laws stated that “no patent 
shall be granted in respect of claim for the substances 
themselves, but claims for the method of manufacture 
shall be patentable.”3 In other words, India permitted 
patents to methods of manufacturing a drug but not to 
the drug itself. 

To be compliant with the TRIPS Agreement, but 
also to protect its public interest in developing generic 
drugs, India included a provision in its amendment that 
sought to limit the patenting of modifications to the 
already existing drug compounds, a practice also known 
as evergreening. Evergreening, in general, allows drug 
companies to extend the market exclusivity of a drug 
beyond the life of its original patent by obtaining mul-
tiple patents that cover different aspects of that drug, 
including the active ingredient, formulations, methods 
of manufacturing, chemical intermediates, mechanisms 
of actions, packaging, screening methods, and biological 
targets. 

The provision, referred to as Section 3(d), was 
thus designed to prohibit the patenting of incremen-
tal improvements or slight variations to the existing 

2 Patents (Amendment) Act 2005 (India). 
3 Section 5 of Patents Act 1970 (India).

compound. There are two main ways that Section 3(d) 
 accomplishes this task. First, Section 3(d) interprets 
“invention” and “inventive step” in such a way that 
 renders any “new form of a known substance which does 
not result in the enhancement of the known efficacy 
of that substance” as well as any “new use of a known 
 substance” unpatentable. Second, Section 3(d) provides 
that “salts, esters, ethers, polymorphs, metabolites, pure 
form, particle size, isomers, mixtures of isomers, com-
plexes, combinations and other derivatives of known 
substances shall be considered to be the same substance, 
unless they differ significantly in properties with regard 
to efficacy.” In this manner, Section 3(d) substantially 
hinders the practice of evergreening in India, while still 
allowing India to comply with its obligations of provid-
ing patent protection for pharmaceutical drugs under 
TRIPS.

Since its enactment, the Indian Patent Office has 
implemented a narrow and strict interpretation of 
Section  3(d). In 2008, for instance, the Indian Patent 
Office rejected a patent application for Viramune 
Suspension (nevirapine hemihydrates), a syrup form of 
Viramune (nevirapine), which is important for children 
living with HIV who are unable to swallow tablets, as a 
“new form” of a “known substance”.4 In 2009, likewise, 
the Indian Patent Office rejected patent applications 
on two ARVs, Viread (tenofovir) and Prezista (daruna-
vir), despite arguments that the drugs, which consist of  
previously known compounds, demonstrated enhanced 
efficacy.5 In 2010, the Indian Patent Office set aside the 
patent for Roche’s drug Valcyte (valganciclovir hydro-
chloride) as lacking an inventive step and not showing 
increased therapeutic efficacy.6 Valcyte is a modifica-
tion of an existing drug, Cytovene (gancyclvoir), which 
is used to treat a common opportunistic infection 
 associated with HIV called cytomegalovirus. More 
recently, the India Patent Office rejected an application 
filed by Abbott Laboratories for Aluvia (lopinavir and 
ritonavir), a heat stable version of Abbott’s earlier drug. 
The patent office concluded that the drug was not a new 
invention, and thus not eligible for patent protection.7

4 http://www.twnside.org.sg/title2/intellectual_property/
info.service/2008/twn.ipr.info.080610.htm

5 http://www.thehindu.com/health/article15145.ece
6 Victory for access to medicine as Valganciclovir patent 

rejected in India 06/05/2010; Why Roche lost a patent 
battle in India http://business.rediff.com/column/2010/
may/13/guest-why-roche-lost-a-patent-battle-in-india.
html May 13, 2010.

7 Intellectual Property Watch. Patent on AIDS Medicine 
Denied in India. 4 January 2011.
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tHE BAttLE OvER gLIvEC

With its narrow and strict interpretation of Section 
3(d), India has experienced backlash from companies 
trying to obtain patent protection in India. One com-
pany, Novartis, has challenged India’s laws and Section 
3(d) in particular. Norvartis’ case has garnered a great 
deal of attention around the globe because it has chal-
lenged how  far countries can go to protect their own 
interests while still complying with the requirements of 
TRIPS.

The controversy involves Novartis’ cancer drug, 
called Glivec (imatinib mesylate) or Gleevec, which is 
used to prolong the life of patients suffering from chronic 
myeloid leukemia. The price of Glivec ranges from about 
US$25,000 to about US$50,000 per patient per year. 
Generic versions of the drug, however, are available 
from several different Indian generic drug manufactur-
ers for about US$2,100 per patient per year, a more than 
ten-fold price reduction. Glivec is an important drug for 
Novartis, bringing in about US$4.72 billion in global 
sales in 2012 alone.8

The dispute over Glivec revolves around a modi-
fication to an existing drug. The patent covering the 
active ingredient, imatinib, was filed in the US and cer-
tain other countries in 1993.9 This patent was directed 
to imatinib as a “free base” molecule and disclosed the 
salt as imatinib mesylate. This first patent was never 
filed in India because India’s patent laws at the time did 
not  permit the patenting of drug compounds. In 1998, 
however, Novartis discovered a new application for a 
beta crystalline form of imatinib mesylate and filed a 
patent application directed to this new salt, which was 
a beta isomer of the already disclosed imatinib mesyl-
ate.10 Unlike the first application, this second patent 
application was filed in India. When the application 
finally came up for examination in 2005, a pre-grant 
opposition was filed by several organizations, includ-
ing Natco Pharmaceuticals, Alternative Law Forum, and 
Lawyers Collective on behalf of the Cancer Patients Aid 
Association. The opposition challenged the new Glivec 
application under Section 3(d), claiming that the applica-
tion only concerned a modification of an already existing 
drug and did not improve its efficacy. 

To overcome the patentability issue under Section 
3(d), Novartis had to show that Glivec differed sig-
nificantly over the existing drug with regard to effi-
cacy. Under India’s patent laws, isomers, such as the 
new form of Glivec, are generally considered to be the 

8 http://www.fiercepharma.com/special-reports/gleevec
9 U.S. Patent Number 5,521,184
10 U.S. Patent Number 6,894,051

same substance as the original unless they differed sig-
nificantly in properties with regard to efficacy. In its 
attempt to establish efficacy, therefore, Novartis dem-
onstrated that the new form had enhanced bioavail-
ability of thirty percent in studies conducted on rats. 
Novartis, however, was unable to demonstrate how the 
enhancement in efficacy was critical in the performance 
of the drug or what difference it made compared to the 
known efficacy. Unconvinced by Novartis’ arguments, 
the patent office found Glivec to be unpatentable under 
Section 3(d). 

Following the rejection, Novartis filed two cases, 
one challenging Section 3(d) of India’s patent laws as 
 violating both India’s obligations under TRIPS and also 
Article 14 of India’s Constitution, and another chal-
lenging the patent office’s rejection of the Glivec patent 
application. The dispute over Glivec accordingly was 
thus divided into three components: (1) the compliance 
of Indian patent law with TRIPS, (2) the constitutional 
validity of the Section 3(d), and (3) the patentability of 
Glivec. 

COMPLIAnCE WItH tRIPS

The first component of the dispute involved compliance 
of Indian patent laws with the TRIPS Agreement. In its 
argument, Novartis claimed that Section 3(d) was in 
violation of India’s obligations to the WTO. The Madras 
High Court, however, refused to hear the argument say-
ing that domestic courts could not issue an opinion on 
matters dealing with international treaties and obliga-
tions and deferred the question to the WTO. To settle his 
dispute, Novartis would likely have to submit the case to 
the WTO. The issue remains unresolved. 

COnStItutIOnAL vALIdIty Of tHE 
SECtIOn 3(d)

Novartis also challenged the constitutional validity of 
Section 3(d) under Article 14 of India’s Constitution 
arguing that Section 3(d) discriminates against the phar-
maceutical sector. With regard to this issue, the Madras 
High Court upheld the constitutional validity of Section 
3(d), saying: 

“India, being a welfare and a developing country, 
which is predominantly occupied by people below 
poverty line, has a constitutional duty to provide 
good health care to its citizens by giving them easy 
access to life saving drugs. In so doing, the Union 
of India would be right, it is argued, to take into 
account the various factual aspects prevailing 
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in this big country and prevent ‘evergreening’ by 
allowing generic medicine to be available in the 
market.”11

The Court further added that Section 3(d) sets an obvi-
ousness standard which member states are free to 
define in a manner consistent with their national pol-
icy. The Court further upheld the constitutionality of 
Section 3(d) because it did not “discriminate” against the 
pharmaceutical sector, but only makes a justified differ-
entiation given the specificity of salt forms. Other tech-
nology sectors, according to the Court, do not face issues 
arising from “different salt forms.”

PAtEntABILIty Of gLIvEC undER 
SECtIOn 3(d)

The patentability of Glivec under Section 3(d) thus 
rested  with the Intellectual Property Appellate Board 
(“IPAB”). To win, Novartis had to show that the thirty 
percent increase in bioavailability was an enhanced effi-
cacy, and that the beta crystalline form of the mesyl-
ate salt was not an obvious form of the free base form. 
After  seven years of fighting over Glivec, however, the 
Supreme Court on April 1, 2013 found that Glivec did 
not show enhanced efficacy under Section 3(d), and thus 
did not meet India’s requirements for patentability. 

tHE IMPORtAnCE Of tHE gLIvEC 
dECISIOn

The Supreme Court’s decision in the Glivec case is impor-
tance for several reasons. First, the decision is important 
because it has solidified India’s role in providing access 
to affordable medicines. India’s generic drug indus-
try has prospered into a $26 billion industry which has 
allowed India to become the leading supplier of generic 
drugs to developing countries. In fact, India is often 
referred to as the “pharmacy to the developing world”, 
with about 67 percent of drugs produced in India being 
exported to developing countries, and about 80  percent 
of all medicines distributed by the International 
Dispensary Association to developing countries being 
manufactured in India. India is also the dominant sup-
plier of HIV/AIDS drugs to developing countries with 
approximately 80 percent of ARVs used by Medicins 
San Frontiers (“MSF”) being purchased in India, and in 

11 Novartis AG and another v. Union of India and others 
(6 August 2007, High Court of Judicature at Madras for 
W.P. Nos. 24759 and 24760 of 2006).

some African nations, like Zimbabwe, about 90  percent 
of its HIV/AIDS generic drugs being imported from 
India. India’s continued ability to produce and distribute 
generic drugs to the developing world is protected fol-
lowing the Supreme Court’s interpretation of TRIPS’s 
flexible provisions. 

The decision is also important because it has pro-
found effects for pharmaceutical companies looking 
to patent products in India. The most obvious effect 
is that it prevents evergreening and the possibility of 
extending patent life for incremental improvements to 
existing drugs, meaning that a pharmaceutical com-
pany will not be able to extend the patent protected life 
of a drug simply by tweaking an old drug or if the drug 
is subsequently found to treat diseases besides those 
initially listed. Furthermore, depending on how the 
Indian courts interpret “efficacy”, it may not be possi-
ble to patent formulations that merely reduce the need 
for refrigeration or offer easier methods of admin-
istration. Thus, once the original patent on a drug 
expires, the drug will no longer belong to the company. 
Instead, it will belong to the public domain. Overall, 
India’s application of the TRIPS Agreement appears to 
eliminate ways of extending the patent protected life 
of a drug beyond the twenty years provided for by the 
 initial drug patent. 

While is still too early to determine the full impact 
of the Glivec decision in the pharmaceutical and biotech-
nology industries, it is almost certain that companies 
will re-evaluate the value of pursuing patent  protection 
in India all together. Obtaining patent protection is 
costly, and with little chance to successfully obtain a pat-
ent, companies may choose to forgo filing in India. 

There is also a chance that countries may impose 
certain trade restrictions on India. In response to 
Thailand’s issuance of a compulsory license for Abbott’s 
HIV/AIDS drug, Kaletra (lopinavir/ritonavir) in 2007, 
Abbott withdrew all of its new products from Thailand. 
The United States and the European Union both 
objected to Thailand’s actions with the U.S. placing 
Thailand on its Priority Watch List as a trading part-
ner and the EU Trade Commission voicing that such 
a practice will be detrimental to new pharmaceutical 
innovation.

This last point, that ignoring patent rights will hurt 
future pharmaceutical innovation, is very important. 
The patent system is designed to accomplish two goals, 
namely to promote the development of new medicines 
that are important to the public’s health, and to allow the 
public to access the medicines once they are developed. 
A system that only achieves one of these objectives may 
be ineffective in continually improving the health of the 
general population. For instance, a system that promotes 
low drug prices does little to improve the population’s 
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health because it fails to encourage development of other 
drugs that can be used to treat more diseases. By failing 
to provide adequate patent protection for pharmaceuti-
cal drugs, India may risk harming future development of 
new medicines.

COnCLuSIOn

The Supreme Court decision in the Glivec dispute 
has increased the challenges that pharmaceutical and 

biotechnology companies face in obtaining patent pro-
tection in India. By raising the threshold for obtaining 
a patent, India has maintained a strong generic drug 
industry that is the source of lower cost medicines to 
most of the developing world. At the same time, however, 
the long term consequences of this decision may prove 
to have far greater implications for the biotechnology 
industry that go beyond merely the patentability of one 
drug product. In view of this recent decision, pharma-
ceutical and biotechnology companies are undoubtedly 
re-evaluating their foreign patent strategies.
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As the life sciences industry continues to adapt 
to the ongoing challenges forced upon it by 
multiple factors, it is finding new ways to sur-

vive and, in the case of certain organisations, to thrive. 
The continued economic troubles in Europe, the long-
anticipated, but nonetheless calamitous patent cliff and 
the continued variability in regulatory and IP regimes 
across different territories have all given rise to distress-
ing headlines in the life sciences press, and widespread 
headaches in the boardroom. Meanwhile, in Asia, the 
booming economies of China and south east Asia are 
causing both excitement and angst for biotechnology 
strategists traditionally focussed on the European and 
North American consumer markets.

It is against this backdrop that Marks & Clerk 
 produced its 2013 Life Sciences Report. With this report, 
we aimed to explore the issues facing the industry and 
provide insight from IP professionals. Our analysis has 
not only been informed by the many different biotech-
nology and pharma companies and associates that we 
work with the world over, but also by a targeted research 
survey of over 330 life sciences sector representatives that 
we conducted in March 2013.

For this study, we asked for opinions, predictions 
and first-hand experiences of the issues addressed in 
our report. Survey responses came from the US, Europe, 

China, South East Asia and other regions. Participants 
informed us that they worked for biotechnology, phar-
maceutical (both originator and generic), academic, 
financial and other organisations, with the size of the 
organisations ranging from less than 10 employees to 
more than 10,000. As such, the views expressed are, we 
hope, indicative of those of the whole industry, and pro-
vide great insight into the realities faced by this diverse 
sector.

2012/2013 In REvIEW

In order to measure the pulse of the industry as a 
whole, we were keen to better understand the general 
 background against which our report was produced. 
When asked about the overall financial climate that 
respondents had encountered over the preceding twelve 
months, views were somewhat negative, with nearly four 
in five (77 per cent) respondents stating that the overall 
financial climate had either stayed the same or deterio-
rated. Only 20 per cent believed it had improved.

Although in our 2010 study, nearly two thirds 
(63  per cent) of participants felt there had been an 
improvement in economic landscape over the preced-
ing twelve months, the disastrous immediate effects of 
the economic contraction resulting from the financial 
crisis meant that the economic bar was at that point 
much lower. The decrease, therefore, in the proportion 
of respondents citing an improvement this year is more a 
sign of stagnation than one of tougher times.
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Looking at this assessment of the financial context 
in  more detail, there was a little more positivity from 
those that identified as being involved in biotechnology 
(29 per cent improved) and being involved in investment 
(33 per cent improved). Readers may take heart from 
both of these figures, and particularly the latter, as the 
climate for investment is a key concern for the indus-
try. Indeed, digging down into the individual issues 
influencing this relatively downcast view of 2012/2013, 
investment is the area considered to have deteriorated 
most over the past twelve months, with 40 per cent of 
participants in our research reporting that smaller ven-
tures’ access to funding has declined, and nearly one 
third (31 per cent) feeling that investor appetite for the 
sector has deteriorated.

Several other key areas appear to be eliciting the 
industry’s concern. Half of all respondents (50 per cent) 
affirmed that the appetite for partnerships and stra-
tegic  alliances had improved and less than one in ten 
believed it had deteriorated. Just over a third (34  per 
cent) reported similar improvement as regards merg-
ers and acquisitions. The recently expanded partner-
ship between the Scripps Research Institute and Takeda 
Pharmaceutical Co and Pathwork Diagnostics’s recent 
collaboration with Kindstar Global in China both bear 
witness to this shift. This also confirms the predictions 
made in our 2010 survey, in which three quarters of 
 participants looked ahead to an improvement in con-
ditions for acquisitions and collaborations over a two 
year timescale. Of course, these are only signs that bio-
technology and pharma companies are looking to other 
sources of growth, where core activities cease to generate 
sufficient levels of revenue.

fORECAStS fOR 2013/2014

Following questions on areas of disquiet in the sec-
tor over the last twelve months, we asked how respon-
dents thought things may change over the coming year. 
In slight contrast to the assessments of the previous 
year, the sector showed a small increase in optimism, 
with 30 per cent predicting an improvement in the gen-
eral financial climate, the investment community once 
again being the most hopeful of some kind of improve-
ment (67 per cent). However, one quarter of respondents 
(24 per  cent) felt that smaller ventures’ access to fund-
ing and R&D pipelines will further deteriorate, and 
21 per cent were  pessimistic as to investor appetite for the 
sector over the coming twelve months. Unsurprisingly, 
just under half (49 per cent) predicted further improve-
ment in the  appetite for partnerships and strategic alli-
ances, and 40 per cent were optimistic regarding mergers 
and acquisitions.

The conclusion that we would draw from the 
 consistency between the evaluations of the preceding 
twelve months and forecasts for the next twelve is that 
the industry is not hopeful of an economic shift any 
time soon. This is not an insignificant concern – when 
asked how significant a problem the global economic 
climate will be for the life sciences sector over the next 
five years, an overwhelming 88 per cent answered that it 
would be either significant or very significant. Only three 
per cent thought it not very significant or not significant 
at all.

In addition, around two thirds (ranging from 
62 per cent to 68 per cent) of respondents suggest each 
of the “patent cliff”, variability in patent and regulatory 
protection across territories, and increasing regulatory 
barriers to market as being key concerns.

ASIAn PROMISE

With the misgivings of the European and, to a lesser 
extent, the North American biotechnology industries, 
it  might be tempting to overlook that, in another part 
of  the world, the industry is seeing huge growth. For 
the last ten years or so, European and North American 
industries have been waking up to the possibilities 
offered by the growth economies of Asia. The rapidly 
growing middle class consumer market, the increasingly 
skilled workforce and the various reforms being brought 
in by Asian governments are increasing the potential 
opportunities, and opening up the market.

And the industry is excited. For the first time in 
our series of Life Sciences Reports, respondents to our 
survey found China to be a more attractive territory 
in terms of market opportunities than Europe. With 
76 per cent finding it an attractive or very attractive 
market and just seven per cent considering it unat-
tractive or very unattractive, it is hot on the heels of 
the US (84 per cent attractive or very attractive, and  
3 per cent unattractive or very unattractive). Meanwhile, 
Europe’s comparatively mediocre result, with only 65 
per cent deeming it attractive or very attractive in terms 
of market opportunities, was comparable to the 65 and 
63 per cent that found India and South East Asia to be 
attractive or very attractive. Whilst not completely sur-
prising, this should surely ring alarm bells for those 
of us serving the European market and for European 
policymakers.

Reflecting the enthusiasm for Asian markets, the  
life sciences industry is already forecast to increase its 
investment in the continent over the next five years. A 
significant majority of participants in our study pre-
dicted an increase in Asian marketing, sales and advertis-
ing spend (84 per cent) and Asian production capability 
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(80 per cent) over the coming half-decade. However, 
the investment in Asian R&D capability is forecast to 
lag behind marketing and production investment, with 
a slightly lower 69 per cent predicting an increase over 
the next five years. This will allow life sciences compa-
nies to tap into the skills and expertise of the workforce 
in these territories, potentially leading to greater know-
ledge transfer to the rest of the world, and more innova-
tions coming out of China and south east Asia.

Further down the line, with a workforce over twice 
the size of Europe’s and the US’s combined, China is 
likely to become a key global R&D centre, and, in turn, 
it may even lose its status as a global manufacturing hub, 
with the development of manufacturing centres in coun-
tries like Malaysia, Vietnam, India and Indonesia.

As a consequence of the steps China is taking 
towards becoming an international R&D hub, it is not 
surprising that the explosion in patent filings in China 
in recent years, not just in biotechnology, but in almost 
all industries, has been widely discussed and debated. 
A booming patent office is a sign, albeit a delayed one, of 
a booming research economy.

Analysis of World Intellectual Property Organisation 
(WIPO) statistics for 2011 shows that although the 

 number of Chinese IP applications is increasing rap-
idly, the number of Chinese-originating IP filed abroad 
is quite low. Specifically, the percentage of patents, util-
ity models, designs and trade marks of Chinese origin 
which are being filed internationally appear to be modest 
at 3.8 per cent, 0.1 per cent, 11 per cent, and 11.8 per cent, 
respectively. It seems that the direction of investment in 
Chinese R&D is predominantly inward (from overseas 
into China) and domestic (Chinese companies investing 
in their own territory), with any expectation of a wave of 
Chinese IP filing overseas unfulfilled. As China’s R&D 
capacity grows, these figures will no doubt begin to tell 
a different story. If the huge potential for knowledge 
creation and innovation is to be realised, both Chinese 
and foreign organisations and governments will have 
to improve the climate for joint ventures and knowl-
edge transfer; otherwise the untapped R&D potential of 
China will remain so.

Despite China’s undeniable allure, questions of 
training levels, infrastructure and, perhaps more fun-
damentally, regulatory regimes mean that Asian states, 
including China, have quite some way to go before they 
catch the two traditionally most important biotechnol-
ogy markets up. When we asked survey participants 

figure 1: respondents’ views on the attractiveness of the market opportunities of different territories or regions

figure 2: respondents’ predictions around the life sciences sector’s adjustments to its investment over the next 
five years in Asian marketing, sales and advertising; Asian production capability; and Asian r&D capability
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about the attractiveness of territories specifically in 
terms of their regulatory regimes, while no country per-
formed particularly well (the US gained the highest level 
of approval, with 47 per cent considering it attractive or 
very attractive), China fell back behind Europe, with just 
38 per cent finding the regulatory regime of the world’s 
most populous country attractive or very attractive and 
25 per cent (the highest of all scores) finding it unattract-
ive or very unattractive.

Despite or perhaps because of its clear disadvantage 
on the regulatory front, more of the industry is seeing 
improvement in China’s regulatory system than is seeing 
deterioration, with just 11 per cent of survey respondents 
considering it has gone downhill in the last half-decade, 
compared to 38 per cent believing it had improved  
(to varying extents). Meanwhile, 20 per cent considered 
Europe’s regime had deteriorated and 14 per cent for 
the US.

Perhaps bad news for other Asian economies, how-
ever, is the low scores that South East Asia (as a whole) 
and India achieved in terms of regulatory improve-
ment. Many Asian countries are implementing signifi-
cant reforms in their regulatory and IP systems in order 
to attract inward investment. In particular, Singapore 
and Malaysia have instituted organisations and reforms, 
similar to moves in Hong Kong, to encourage the devel-
opment of “IP hubs”. However, as noted in the Report’s 
summary of changes to the IP systems in various Asian 
and Australasian countries, some territories, such as 
India and Indonesia, have made generics-friendly deci-
sions to open the way for cheap versions of drugs. Such 
steps need to be balanced with investor-friendly moves 
to reassure originator companies that there is room for 
them to operate in these markets too.

IP REfORM On BOtH SIdES Of 
tHE AtLAntIC

Both the European and US markets have historically 
faced challenges thanks to the set-up of their IP sys-
tems. The fragmentation of the European market with 
the  current European patent system and the divergence 
of the US patent system from others worldwide, have 
often increased uncertainty for those responsible for 
 patent protection and those engaging in patent litigation 
in those regions.

The last year has seen unprecedented progress 
towards a true single patent system in Europe, and the 
implementation of the most significant amendment to 
patent law since 1952 in the United States.

As many readers will know, organisations seeking 
patent protection for their inventions currently need to 
file one patent application at the European Patent Office 

(EPO), which is then validated individually in different 
countries. A European patent is, therefore, effectively a 
bundle of individual national patents (up to 40, depend-
ing on the states in which the patentee chooses to vali-
date their patent), which must be enforced on a national 
basis. This fragmentation leads to increased uncertainty 
as court decisions on patent cases have been known to 
differ between European Patent Convention (EPC) con-
tracting states, and a win in one country is by no means 
the end of litigation, nor even assurance of the out-
come elsewhere. Accordingly, the costs of fighting liti-
gation or insuring against the risk of having to do so are 
significant.

For decades now, European regulators and legis-
lators have been working towards a single European 
( unitary) patent, which would mean one patent to pro-
tect inventions across all of Europe, with which one 
action could stop infringement Europe-wide. For bio-
technology companies, this would not only reduce the 
uncertainty of inconsistent court decisions, but ensure 
protection in territories where organisations do not tend 
to file for patent protection; many companies tend to val-
idate their European patents only in the Big 3 (the UK, 
France and Germany) and one or two other jurisdic-
tions, as the costs of seeking pan-European protection 
under the current system can be prohibitive for smaller 
companies.

19th February 2013 marked a major milestone for 
the Unitary Patent system, as almost all of the European 
Union member states signed an international agree-
ment for the creation of the Unified Patent Court (UPC). 
Assuming all the current signatories ratify the agree-
ment, this means a unitary patent will span the whole 
of the European Union, save for Poland and Spain, and 
a decision from the UPC will be binding across all par-
ticipating jurisdictions, whether it be an injunction or a 
revocation.

In our survey, just under half of respondents 
felt  the UPC will improve commercial certainty and 
make it easier to enforce/defend against pan-European 
injunctions (46 per cent and 45 per cent respectively). 
Ultimately the Unitary Patent and UPC should indeed 
bring greater certainty for litigants and the possibil-
ity of resolving disputes through one set of proceed-
ings, rather than many, should reduce litigation costs. 
In the short term there may in fact be greater uncer-
tainty, as the new court gets up to speed and litigants 
explore and learn the approaches taken by the various 
local, regional and central divisions to the exercise of 
their new powers.

Encouragingly, nearly two thirds (64 per cent) of 
respondents expect the European reforms will have a 
positive impact on the European life sciences industry. 
Two thirds (67 per cent) feel the changes will go some 
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way to addressing the historical problem of a fragmented 
marketplace.

Less positive, however, was the reaction of our 
research participants to the recent reforms undergone 
by the US patent system. The provisions of the America 
Invents Act (AIA) brought in during the course of 2012 
and the first months of 2013 include the introduction of 
a first-inventor-to-file (FITF) system for patent protec-
tion, the elimination of interference proceedings and the 
introduction of new post-grant opposition procedures. 
In addition, the Act expands the definition of prior 
art, notably to include foreign offers for sale and public 
uses, and to bring in more foreign patent applications, 
 previously excluded under the old law. Thanks to these, 
and the European developments summarised above, the 
US and European patent systems are becoming more and 
more similar in nature, although some important con-
ceptual differences still exist.

The principal effect of the AIA on biotechnology 
organisations will be a shift in filing strategy. Of course, 
for applicants with a filing strategy based on a European 
model, the implementation of FITF will have little or no 
impact, but for the rest, significant adjustments to strategies 
may need to be implemented. Our survey indicated that 
more than half of respondents already filed at least some 
patent applications on a first-to-invent basis. Surprisingly, 
however, some 26 per cent of US-headquartered respon-
dents indicated that, although they used to base their fil-
ings on the first-to-invent system, they still had to consider 
how to change their filing strategy.

When asked about the impact of the AIA, just under 
half of respondents (47 per cent) thought that the AIA 
would be positive for the US life sciences market. This 
means that more than half of respondents were either 

uncertain what the changes would mean for the market 
(31 per cent) or felt that the AIA would have a neutral 
or negative effect (21 per cent). Proportions of each type 
of response were remarkably consistent across company 
type and geographical split, suggesting that these views 
are broadly shared across the industry.

The lukewarm reception of the AIA can be attrib-
uted to many individual aspects of the change, but per-
haps most telling is the opinion of respondents on the 
principal beneficiaries of the Act: 41 per cent believe 
the main beneficiaries will be large corporations, per-
haps with the resources to defend their patents under the 
new post-grant review procedures, and only one in five 
answered that the entire sector would benefit.

OngOIng unCERtAInty 
AROund SPCS

A further aspect of fragmentation within the European 
market, the Supplementary Protection Certificate (SPC) 
system, has also given rise to uncertainty in this tra-
ditionally central biotechnology market. SPCs are 
intended to compensate owners of patents for medici-
nal products for the erosion of patent term caused by the 
lengthy  periods required to obtain regulatory approval 
to put the product on the market. Although the defining 
legislation is intended to be harmonised across Europe, 
SPCs are applied for and granted on a national basis. 
In  practice this has resulted in local patent offices and 
courts differing in their interpretation of the legislation.

The importance of SPCs to the industry is clear, 
with over 50 per cent of participants in our study agree-
ing that dwindling pipelines will increase reliance on 

figure 3: The AIA’s impact on respondents’ business’s filing strategies in light of the move to FITF
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SPCs going forward. However, recent case law coming 
out of Europe’s highest court, the Court of Justice of 
the European Union (CJEU), which has responsibility 
for clarifying questions of European law when national 
courts request explanations, has only served to confuse 
this already complex area.

For example, the court’s decision on the Medeva 
case  in 2011 on whether SPCs should be granted for 
 combination vaccines dismayed many in the industry. 
Taking a narrow view and ruling that the active ingre-
dients concerned should be “specified or identified in 
the wording of the claims of the basic patent”, the CJEU 
failed to explain the actual test to be applied in such cases. 
What is more, the decision also appeared to interpret a 
1997 decision (Biogen) to mean that only one SPC could 
be granted per patent. Previously, it had been understood 
that more than one SPC could be granted per patent if 
multiple products used the patented invention.

Reactions across Europe have differed, leading to 
further divergence in the application of the SPC legis-
lation. For example, the UK IPO and Swedish Patent 
Office have indicated that their practice will not change 
and that they will continue to permit the granting of one 
SPC per product per patent. However, the Dutch IPO 
has refused to issue multiple SPCs on a single patent 
 following Medeva.

In view of this unresolved incoherence and other 
concerns, the question remains as to whether the SPC 
regime should be replaced by something that is better 
fit for purpose. 87 per cent of respondents to our survey 
think that consideration should be given to whether the 
system should be rewritten to more closely reflect the US 
system of patent term extensions.

tHE RISE Of BIOSIMILARS

Although biosimilar therapeutics are nothing new in 
Europe, the phenomenal success of monoclonal anti-
body therapeutics makes the expectation of biosimilar 

antibody products all the more significant. There are 
currently two biosimilar monoclonal antibody thera-
peutics under consideration by the EMA; Europe is far 
ahead of the US in progress towards entry of biosimi-
lars to the market. Indeed, this may be a further reason 
for the decline in perceived European attractiveness as 
a market. However, our survey highlighted that there is 
generally very little awareness of the status of biosimi-
lars. There is a fairly even divide between those who are 
aware and unaware of the progress that is being made 
towards biosimilar monoclonal antibody products in 
both Europe and USA. 38 per cent consider themselves 
aware of the progress in Europe whereas 40 per cent are 
unaware; 42 per cent said they aware of the progress in 
the US compared to 39 per cent who are not aware.

Furthermore, there is concern about whether bio-
similar monoclonal antibodies that have not gone 
through the raft of clinical studies that the referenced 
product did will perform and be safe in patients. There 
is a real need for regulators to establish clearly defined 
boundaries for what will and what will not fall on the 
right side of the line when it comes to bioequivalence, 
even at this early stage in the development of this kind 
of drug. 84 per cent of our respondents feel it is impor-
tant to the life sciences industry that regulatory regimes 
establish clarity with regard to biosimilars — as always, 
certainty is desirable for the industry.

PERSOnALISIng MEdICInE 
fOR PAtIEntS

Personalised medicine, being the identification of indi-
viduals responsive to certain treatments or at risk of 
developing certain disease conditions, is one of the most 
exciting and fast-developing fields in the life sciences. 
Patent claims have tended to be directed towards isolated 
or purified DNA, or methods and kits based around bio-
markers. In Europe, the patent position is fairly clear 
with respect to methods in personalised medicine, such 

figure 4: respondents’ views on the impact of uS and european patent reform on the uS and european life 
sciences sectors (respectively)
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as those for determining the likelihood of a patient being 
responsive to a particular drug for rheumatoid arthri-
tis. However, in the US, recent case law (Prometheus 
and Classen) has forced patent applicants to limit their 
claims.

The ongoing saga of the Myriad patents has also 
thrown into doubt the patentability of isolated (or puri-
fied) DNA despite the USPTO having sanctioned the pat-
entability of isolated/purified DNA for over a decade. At 
the time of writing, the US Supreme Court recently ruled 
that isolated DNA is unpatentable. The impact of this sig-
nificant change on the industry remains to be seen.

The corresponding position in Europe for DNA 
claims is that DNA is not excluded from patentability, 
although the body of prior art is now much fuller follow-
ing the publication of the Human Genome and subse-
quent investigations. Further, the EPC requires that the 
industrial application of a gene must be disclosed in the 
patent application.

The position on both sides of the Atlantic with 
respect to stem cells is even more complicated. Within 
Europe, the UK and Sweden are strongly in favour of 
research into therapeutic cloning, whilst Germany has a 
much stricter regulatory approach. In addition to this, 
the highest court in Europe (the CJEU) has ruled in the 
recent Brüstle case that stem cell lines that were cre-
ated involving the destruction of human embryos are 
excluded from patentability. The majority of respondents 
to our survey think that the CJEU decision on the pat-
entability on human embryonic stem cells (hES cells) is 
likely to have a negative impact on levels of research and 
investment in the stem cell community, with 29 per cent 
going as far as saying it will force R&D abroad.

Following President Obama’s reversal of President 
Bush’s blanket ban on the Federal funding of stem cell 
research, things are now looking more positive in the US, 
although certain states still retain bans on any research 
into therapeutic cloning. To date, however, the debate in 
the US has seemed to focus more on the political side 
(funding or regulation) than the judicial (patentability).

COnCLuSIOn

As Marks & Clerk’s 2013 Life Sciences Report explores, 
Europe’s continued problems from the aftermath of the 
financial crisis and Asia’s increased speed of development 
have led biotechnology organisations to re-evaluate their 
business models and deal with the pressing challenges 
of dwindling pipelines and overwhelming pressure on 
their balance sheets in a whole new way. The potential 
of China remains huge, and industry is clearly ready 
to engage with the market, but some caution remains 
over the regulatory regime, and knowledge transfer of 
Chinese-originating IP remains lacking. Meanwhile, the 
fundamentals of the IP system itself are changing, with 
patent reform in the United States underwhelming the 
industry and the introduction of a new unitary patent 
system in Europe providing hope, but not (yet) certainty 
to patentees and claimants.

Legal developments in other fields are also 
influencing the mood of the sector. Biosimilars and per-
sonalised medicine continue to hold great promise for 
future therapies, but recent developments regarding pat-
entability of genes, diagnostic methods, and stem cells 
have created uncertainty and confusion. This is only 
exacerbated by the continued lack of clarity from the 
CJEU on the requirements for obtaining SPCs to prolong 
protection for medicinal products. The sector continues 
to wait for decisive action from policy makers and the 
judiciary, which of course needs to be balanced by fore-
thought and a long-term assessment of the consequences 
of any immediate moves.

The questions faced by the biotechnology sector 
need tangible answers. This is an industry with a height-
ened sensitivity to outside economic and regulatory 
changes. Consequently, for many, the increasingly press-
ing question is how to adapt to the new world order; it’s 
becoming more and more obvious that any expectations 
that the global conditions under which the biotechnol-
ogy industry is used to operating will return to a twenti-
eth century-norm will be frustrated.
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Eu: IntERIM MEASuRES AWARdEd 
AgAInSt tHE EuROPEAn 
MEdICInES AgEnCy PREvEntIng 
It, PEndIng fuLL HEARIng, fROM 
dISCLOSIng CLInICAL tRIAL dAtA 
tO tHIRd PARtIES

On 25 April 2013 the President of the General 
Court of the EU Court of Justice made an order 
granting interim measures in favour of AbbVie 

and InterMune against the European Medicines Agency 
which prevent the Agency from disclosing to third par-
ties certain clinical data that these companies had 
filed relating to already authorised medicinal products 

(respectively Humira (INN  adalimumab) and Esbriet 
(INN pirfenidone)) before the two companies’ respective 
challenges to the Agency’s proposed actions have been 
fully examined by the Court. The President considered 
that both companies had mounted a prima facie case that 
the EMA’s decisions to disclose such documents were in 
breach of Article 4(2) of Regulation (EC) No 1049/2001 
regarding public access to European Parliament, Council 
and Commission documents, of the fundamental right to 
the protection of information covered by business secrets 
and being of a confidential nature under Article 7 of the 
EU Charter of Fundamental Rights, and of the obliga-
tion on the part of EU institutions under Article 339 of 
the Treaty on the Functioning of the EU not to disclose 
information of the kind covered by the obligation of pro-
fessional secrecy. Given the prima facie case, and the fact 
that premature disclosure would do irreparable harm to 
the companies if their substantive challenge proved to be 
well founded, the President regarded the requirement of 
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urgency to be met and ordered the interim measures that 
the companies had sought. The grant of interim mea-
sures by the Court is rare but the orders in this case rec-
ognise that if the data in issue were to be released the 
substantive challenges to such action would be deprived 
of any real purpose.

Article 4(2) of Regulation (EC) No 1049/2001 requires 
that institutions such as the Agency refuse access to a 
document where disclosure would “undermine the com-
mercial interests of a natural or legal person, including 
intellectual property … unless there is an overriding 
 public interest in disclosure.” The Agency’s new guide-
lines, which have been in place since 2010, treat the 
following as commercially confidential information: 
detailed information concerning the quality and manu-
facturing of the medicinal products; information con-
cerning the development of the product, including 
detailed information on the synthesis and manufactur-
ing of the active substance; formulation, test procedures, 
validation, as well as manufacturers and suppliers of the 
active substance and excipients; and detailed descrip-
tions of the manufacturing and control processes for the 
finished product. In contrast, information encompass-
ing clinical and non-clinical development of a medicinal 
product is not regarded as per se commercially confiden-
tial, and thus as a rule the Agency regard data included 
in clinical trial reports as data that can be disclosed. 

However, the President observed that it was not 
obvious from the documents before him that,  following 
the necessary weighing up of interests that the Court 
would have to undertake when hearing the substantive 
challenges, the balance would clearly be in favour of the 
public interest defended by the Agency. He noted how-
ever that there is no case-law enabling an answer to be 
given easily to the question which the Court will have 
to determine, which is whether the contested decisions, 
based on the Agency’s new disclosure policy, infringes 
the companies’ rights on the ground that the informa-
tion at issue is confidential in nature and must therefore 
be protected against any disclosure, and this involved 
“a question of principle affecting the functioning of the 
pharmaceuticals and biotechnology sector in Europe and 
worldwide.” The wider significance of the substantive 
challenge is reflected in the applications to intervene in 
the cases that have been made by pharmaceutical indus-
try associations, medical publishers and the European 
Ombudsman (whose recommendations in 2010 had led 
to the Agency’s change in approach to freedom of infor-
mation requests under which clinical trial data such as 
that in issue here was, along with non-clinical informa-
tion, to be disclosed). 

In both cases the clinical trial data that the Agency 
proposed disclosing had initially been sought by com-
mercial competitors, although in the AbbVie case this 

was then followed by a request by a university science 
student in connection with the preparation of a master’s 
thesis. Moreover, InterMune had when notified of the 
request for its clinical data provided the Agency with a 
copy of the documentation sought which it had redacted 
to remove information that it regarded as confidential, a 
constructive approach on the part of the company which 
the Agency appears to have disregarded, and the order 
made by the President allows this redacted version only 
to be disclosed. 

The substantive challenges to the Agency’s actions 
as  to which the General Court will now in due course 
have to determine take place against a background of a 
controversial trend on the part of the Agency in recent 
years to grant under freedom of information legislation 
an increasing amount of access to the data that is filed 
with it. This is not just a question of the trend towards 
increasing transparency in relation to clinical trials, 
although a major concern with these is, unlike these 
cases, those trials which never lead to the authorisation 
of a medicinal product. But where, as here, the clinical 
trials in issue have led to the authorisation of a medic-
inal product (or an authorisation for a new indication 
of an already authorised product) even though, within 
Europe, data as to these disclosed for reasons of trans-
parency cannot be relied on to undermine the regulatory 
data protection afforded such products by supporting 
applications by third parties seeking abridged marketing 
authorisations for generic or biosimilar products, there 
can of course be nothing under European law which 
could prevent such data, once disclosed, from being so 
used in non-European jurisdictions.

uPCOMIng AMEndMEntS tO tHE 
POLISH PHARMACEutICAL LAW

The Polish Ministry of Health has recently published 
two draft amendments to the Act on Pharmaceutical 
Law. They implement the EU directives with regard to 
the  prevention of the entry into the legal supply chain of 
falsified medicinal products (Directive 2011/62/EU) and 
pharmacovigilance (Directive 2010/84/EU). 

falsified Medicinal products

The first amendment introduces to the Polish Pharma-
ceutical Law the requirements set out in the Directive 
2011/62/EU concerning falsified medicinal products. 
In particular it adds to the glossary the definitions  
of “ falsified medicinal product”, “active substance” and 
“excipient”. 
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According to the amendment, manufacturers, 
importers and distributors of active substances will be 
obliged to comply with Good Manufacturing and Good 
Distribution Practices. The conformity of manufac-
turing and distribution of active substances with these 
practices will be verified not only by the Pharmaceutical 
Inspection, but also by obligatory audits conducted 
by  manufacturers and distributors of medicinal prod-
ucts. Any instance or suspicion of falsified medicinal 
product will have to be reported to the Pharmaceutical 
Inspection as well as to the marketing authorization 
holder. 

definition of Brokers

In light of an increasingly complex distribution net-
work for medicinal products, the amendment follows 
Directive 2011/62/EU in addressing a new category 
of actors in the supply chain, i.e. brokers of medici-
nal  products. According to Directive 2011/62/EU, bro-
kers are the persons involved in the sale or purchase of 
medicinal products without selling or purchasing those 
products themselves, and without owning and physi-
cally handling the medicinal products. This meaning of 
brokers is hardly reflected in the Polish implementation 
which states that: brokering are activities in relation to 
the sale and purchase of medicinal products, except for 
wholesale distribution and physical possession or sup-
ply, consisting in independently negotiating on behalf of 
another legal or natural person. 

Firstly, the Polish definition seems to be self- 
contradictory as it is impossible to act independently and 
on behalf of another person at the same time. Secondly, 
and most importantly, the definition may be interpreted to 
cover persons who are not brokers of medicinal products 
within the meaning of Directive 2011/62/EU, e.g. external 
attorneys at law acting on behalf of pharmaceutical distrib-
utors and negotiating distribution agreements. 

This could lead to absurd consequences in prac-
tice. According to the amendment every broker will be 
obliged to fulfil specific requirements. Hence, provided 
that the wording of the definition is not changed in the 
legislation process, an attorney at law  representing a 
pharmaceutical company in negotiations concerning 
sale or purchase of medicinal products would have to 
register with the competent authorities, comply with the 
Good Distribution Practice, inform the Pharmaceutical 
Inspection on falsified products, etc. 

Moreover, the pharmaceutical distributors could 
appoint only those attorneys at law who would ful-
fil the  requirements set out by pharmaceutical regula-
tions for brokers. It seems that in order to prevent such 

situations, the wording of the Polish definition of broker-
ing should be corrected.

sale of Medicinal products on the internet

Considering that the majority of falsified  medicinal 
products are sold to the public via the Internet, the 
amendment addresses also the retail supply of medici-
nal products offered through distant selling by means of 
electronic communication. 

Accordingly, pharmacies intending to sell medic-
inal products via the Internet will be obliged to notify 
the Pharmaceutical Inspection at least 14 days prior 
to the commencement of such activity. This require-
ment already exists in the Polish pharmaceutical regu-
lations. However, so far, it was solely contained in the 
executive act that is the Ordinance of the Minister of 
Health and not in the Act on Pharmaceutical Law itself. 
Any  modification of the data provided in such notifica-
tion will have to be communicated without undue delay 
to the Pharmaceutical Inspection. A failure to satisfy 
the  notification requirements as well as selling via the 
Internet prescription products might be sanctioned with 
revocation of the authorisation for retail distribution. 

The minimum information standards for the Internet 
pharmacy website will be specified by the Minister of 
Health in a separate executive act. They should provide 
for the requirement to use a common logo identifying 
websites which are legally offering medicinal products to 
the public through distant selling.

pharMacovigilance

The second amendment regards pharmacovigilance 
issues. The major changes concern the obligation of the 
marketing authorisation holders to report the suspected 
adverse reactions to the EU-wide pharmacovigilance 
database, known as “Eudravigilance”. 

The amendment facilitates the reporting of sus-
pected adverse reactions directly by patients or their 
 representatives. They will be able to communicate sus-
pected adverse reactions both to the marketing authori-
sation holders and to the Drug Registration Office. On 
the other hand healthcare professionals will still be 
obliged to report suspected adverse reactions directly to 
the Drug Registration Office. 

Following the amendment, an appropriately quali-
fied person responsible for pharmacovigilance will have 
to be at the disposal of parallel importers on a permanent 
and continuous basis. So far this requirement concerned 
exclusively marketing authorisation holders. 
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The Drug Registration Office will gain new compe-
tences with regard to pharmacovigilance. This includes 
the possibility of imposing financial penalties of up to 
PLN 50.000 (ca. EUR 12.500) and suspending or even 
revoking a marketing authorisation in case of failure to 
report an adverse reaction.

additional fee for Marketing authorisation

Apart from implementing the provisions of Directive 
2010/84/EU, the second amendment also introduces an 
additional fee for marketing authorisation holders for 
the activities related to pharmacovigilance. 

The fee will amount to up to PLN 3.000 (EUR 750) 
(the exact amount will be specified by the Minister of 
Health in a separate executive act) and will be levied on 
an annual basis for each marketing authorisation held by 
the given holder. It will constitute an additional income 
source for the national budget.

Both drafts are currently forwarded to the 
Permanent Committee of the Council of Ministers and 
will be  probably soon be sent to the Polish Parliament 
for enactment.

The drafts can be found here:

http://bip.mz.gov.pl/index?mr=m12091&ms=&ml=pl
&mi=209&mx=0&mt=&my=749&ma=31653

http://www.mz.gov.pl/wwwfiles/ma_struktura/docs/
projustprfarm_20130219.pdf

uk: dO PARtHEnOtES fALL WItHIn 
tHE tERM “HuMAn EMBRyO”?

The English High Court referred a question to the CJEU 
on the interpretation of Article 6(2)(c) of Directive 
98/44/EC on the legal protection of biotechnological 
inventions. The question asked whether a parthenote, 
which only contained pluripotent cells and was incapa-
ble of developing into a human being, was included in 
the term “human embryo” under Article 6(2)(c) of the 
Directive.

International Stem Cell Corporation (“ISCC”) had 
applied for patent protection for methods of producing 
and isolating pluripotent human stem cell-lines from 
parthenogentically activated oocytes. On the evidence 
before it, the Court found that parthenogenesis referred 
to the initiation of embryogenesis of an oocyte, i.e., cell 
division leading to the formation of blastocyst, without 
the involvement of sperm. Although the initial stages of 
development of a parthenote is similar to that of fertil-
ised ova, they are not identical at any stage. The parthe-
note’s lack of paternal DNA affects genomic imprinting, 

which means it can never develop into a viable human 
being and does not contain any totipotent cells.

In case C-34/10 (Oliver Brüstle v Greenpeace eV 
[2012]), Advocate-General Bot had differentiated 
between totipotent cells, which have the capacity to 
develop into a full human being and pluripotent cells 
which do not. However, in Brüstle, there was no con-
sensus in the written observations on the subject of the 
development potential of parthenotes. In Brüstle, the 
CJEU held that the concept of “human embryo” under 
Article 6(2)(c) must be understood in a wide sense and 
held that “a non-fertilised human ovum whose division 
and further development have been stimulated by par-
thenogenesis” should be regarded as a human embryo. 
Although not fertilised, the CJEU stated that on the evi-
dence before it, it was apparent that a parthenote was 
“capable of commencing the process of development of a 
human being just as an embryo created by fertilisation of 
an ovum can do so” (see paragraphs 32 to 38).

The Judge agreed with ISCC’s submission that if 
the process of development was incapable of leading to 
a human being, which the English Court had found in 
this case in relation to parthenotes, then it should not 
be excluded from patentability as a “human embryo”. 
Noting that a balance needed to be struck between the 
encouragement of potentially life-saving and revolution-
ary stem cell research and the need to respect the fun-
damental principles of safeguarding the dignity and 
integrity of the person, the Judge expressed his view that 
excluding processes of development which were inca-
pable of leading to a human being did not strike that 
balance.

COuRt COnfIRMS tHAt 
A PRESS RELEASE tO 
jOuRnALIStS AMOuntS tO 
PROHIBItEd AdvERtISIng Of 
PHARMACEutICALS

The decision by the MPA was appealed to the 
Administrative Court of Uppsala, which rendered its 
judgment on 18 February 2013, rejecting the appeal. 
Boehringer is thus prohibited from using the relevant 
press release or a similar statement, under the penalty of 
a fine amounting to SEK 750.000. 

The press release at issue was released in Swedish 
and concerned the prescription drug “Pradaxa”. It was 
published on the web site www.mynewsdesk.com/se/
pressroom on 5 May 2011. 

The decision of the MPA was based on the prohi-
bition on advertising of prescription medicines in the 
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Swedish Medicinal Products Act, which is based on EU 
Directive 2001/83:

“Member States shall prohibit the advertising to 
the general public of medicinal products which are 
available on medical prescription only.”

According to the MPA, the purpose of the mes-
sage is decisive as to whether it is deemed to be adver-
tising (i.e.  falling within the scope of the prohibition) 
or pure information (i.e. falling outside the scope of the 
 prohibition). The latter is usually limited to information 
on the product package and in the leaflet. According to 
the MPA the text in the press release clearly displayed 
advertising character, inter alia, mentioning only posi-
tive aspects of the product.

Boehringer rebutted that (i) the press release in itself 
was not to be considered as advertising, and (ii) it was not 
targeted to the general public. In addition, Boehringer 
claimed that the release was protected by the constitu-
tion, relying on the freedom of speech argument. 

In respect of the substance of the press release, the 
Court found that it lacked objectivity, as it did not state 
any potential adverse effects of the product. It was nei-
ther a reproduction of the leaflet or the product sum-
mary of the MPA. 

The release also coincided with the expected 
approval of a new indication for the product. The Court 
also considered that the press release was available to 
the general public (there were no technical obstacles 
to access the press release), albeit that it was stated 
in  connection with the release that it was intended 
for journalists only. Overall, the Court found that 
the release was designed to promote the prescription, 
supply, sale or consumption of medicinal products, 
and thus that it was to be considered as constituting 
advertising.

In respect of the relevant public, the Court found 
that it was targeted to the general public, the other possi-
ble category being persons qualified to prescribe or sup-
ply medicinal products. As journalists cannot be deemed 
to fall within the latter category, they therefore belong to 
the “general public” category. 

Finally, in respect of the freedom of speech argu-
ments raised, the Court found that, on the basis that the 
press release constituted pure advertising, the prohibi-
tion was compatible with the constitution. Furthermore, 
the prohibition was deemed reasonable and proportional.

This is an interesting case, and appears to be the first 
of its kind in Sweden. 

As for any potential implications, it may be that the 
circumstances of this particular case, such as the tim-
ing of the press release and the nature of the press release 
itself, tipped the scales. There is cause for prudence when 

communicating on a platform which is available to and 
accessible by everyone (the outcome may have been dif-
ferent had the press release only been made available to 
a limited number of people e.g. by means of a password). 

In essence, the MPA wishes to limit information 
 disseminated publicly concerning prescription-based 
pharmaceuticals to what is available on the packaging, 
the leaflet and in the product summary. 

The judgment of the Court has been appealed to the 
Administrative Court of Appeal of Stockholm. 

nO unLIMItEd PAtEntABILIty 
Of nEuRAL PROgEnItOR 
CELLS dERIvIng fROM HuMAn 
EMBRyOnIC StEM CELLS – 
gERMAn fEdERAL SuPREME 
COuRt, nEuRAL PROgEnItOR 
CELLS II (“BRÜStLE”)

Recently, the German Federal Supreme Court decided 
on a nullity action on the patentability of progenitor cells 
extracted from human embryonic stem cells under s 2 (2) 
sentence 1 no 3 of the German Patent Act.

S 2 (2) sentence 1 no 3 of the German Patent Act 
(PatG) implements Article 6 (2) (c) of the European 
Directive 98/44 and reads:

“In particular, patents shall not be awarded for: 
[...] uses of human embryos for industrial or 
commercial purposes;”

The nullity defendant is the proprietor of the 
German Patent number 197 56 864 directed at isolated 
and purified neural progenitor cells (including but not 
limited to human cells), methods for its manufacturing 
from embryonic stem cells and the use of the neural pro-
genitor cells for the therapy of neural defects. 

The nullity plaintiff had applied for the patent to be 
declared null and void in as far as progenitor cells are 
comprised which are derived from human embryonic 
stem cells for lack of patentability under s 2 (2) sentence 
1 no 3 PatG. 

At first instance, the German Federal Patent Court 
had declared the patent to be null and void in as far as it 
relates to progenitor cells and the manufacturing thereof 
from embryonic stem cells from human embryos. The 
patent proprietor appealed against this decision and 
motioned for the patent to be upheld as granted or, by 
way of auxiliary request, to uphold the patent with the 
claims phrased such as to exclude progenitor cells which 
have been derived from human embryonic stem cells, the 
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production of which included the destruction of human 
embryos.

The Federal Supreme Court in a decision of 
17 December 2009 (docket no Xa ZR 58/07) decided to 
refer some questions to the CJEU regarding the interpre-
tation of Article 6 of Directive 98/44 on which the lat-
ter issued a widely noted judgment on 18 October 2011 
(docket no C-34/10 – Brüstle). Briefly summarized, the 
CJEU inter alia defined the term “human embryo”. It 
found that Article 6 (2)(c) of Directive (EC) 98/44 also 
covered the use of human embryos for scientific research 
and held that it “excludes an invention from patentabil-
ity where the technical teaching […] requires the prior 
destruction of human embryos or their use as base mate-
rial […] even if the technical teaching claimed does not 
refer to the use of human embryos.” Following this deci-
sion, the German Federal Supreme Court recently issued 
its decision in the case at hand. 

The German Federal Supreme Court found that the 
patent was not patentable as granted under s 2 (2) (c) 
PatG but was patentable as applied for in the aforemen-
tioned auxiliary request. The Court explicitly differen-
tiated between progenitor cells derived from stem cells 
which were obtained in a way involving the destruction 
of a human embryo and progenitor cells derived from 
stem cells which were obtained in a way which did not 
involve the destruction of human embryos. On the basis 
of the above mentioned CJEU decision, the German 
Court found that the patent as granted violated human 
dignity because although it did not expressly relate to the 
destruction of human embryos, the patent claims also 
included a technical teaching presupposing the destruc-
tion of human embryos. At the priority date, according 
to the understanding of the skilled person, the obtain-
ing of  stem cells typically involved the destruction of 
embryos. In light of s 2 (2) sentence 1 no 3 PatG this 
aspect was found to lack patentability and that it had to 
be excluded from the claims. 

The patent as upheld by the Federal Supreme Court 
has a broader scope compared to the version as pre-
viously upheld by the Federal Patent Court. This was 
because the  latter generally excluded from the pat-
ent progenitor cells derived from embryonic stem 
cells from human embryos without limiting these to 
the destruction of the human embryos. The Federal 
Supreme Court therefore found the aforementioned 
auxiliary request to be  admissible and further to be 
disclosed such that a skilled person was able to imple-
ment the invention. In addition, it pointed out that it 
did not find it necessary that a specific way of obtain-
ing progenitor cells without involving the destruc-
tion of human embryos was disclosed in the patent 
specification. Also, publications had been presented 
to the Court describing the obtaining of stem cells 

without requiring the destruction of human embryos. 
Moreover, the Court stated that human stem cells as 
such which have been obtained without involving the 
destruction of a human embryo did not classify as 
embryos. The Court found that it was not sufficient 
that these could – in combination with other, namely 
 tetraploid, cells – potentially lead to a viable embryo 
for the stem cell in itself was not an organism having 
the capability of initiating the process of the develop-
ment of a human being. 

The Federal Supreme Court finally rejected a fur-
ther reference to the CJEU on the question of the inter-
pretation of the CJEU of Article 6 (2) (c) of Directive 
98/44 contradicted Article 27 TRIPS since there was 
no indication that the CJEU had ignored Article 27 (2) 
TRIPS. The Court pointed out that the CJEU had cited 
this provision in the Brüstle-decision and applied the 
principles of the dignity and integrity of human beings 
set out therein. 

After all, the Federal Supreme Court has drawn 
an interesting line regarding the applicability of s 2 (2) 
sentence 1 no 3 PatG which at the same time acknow-
ledges and respects the findings of the CJEU and takes 
into account scientific developments which allow for 
obtaining stem cells without involving the destruction 
of human embryos. 

CZECH REPuBLIC: uPCOMIng 
CHAngES In tHE MEdICInE’S 
LEgISLAtIOn
A new bill amending the Czech Medicines Act has 
recently been one of the most debated legislative pieces 
in the Czech Parliament. For the medicines’ distributers 
and pharmacies, it brings two important changes.

re-export policy on a straighter line

First of all, the requirements for reexport are envisaged 
to be stricter. A pharmacy which holds an authoriza-
tion to distribute medicines shall not use the medicines 
that were obtained for its “pharmacy” business activities 
for further redistribution. The authors of the amend-
ment argue that such practices can lead to unpredict-
ability and unexpected market drop-outs of medicines. 
Also, there is a greater risk that copycats would enter the 
market due to the non-transparent distribution chain. 
The authorized pharmacy shall specifically determine 
which medicines are intended for further redistribu-
tion and which to be dispensed directly to the patients. 
Pharmacists opposing the proposed bill suggested that it 
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will do little to help the situation when dozens of medi-
cines are no longer available in the Czech Republic.

prescription drugs’ oBligatory 
authenticity features

Furthermore, new protective measures for identifica-
tion of medicines (except for the radiopharmaceuti-
cals) are being introduced which transposes into Czech 
law the European Directive on the Community Code 
relating to medicinal products for human use. The new 
bill aims at fighting counterfeits’ spreading in the dis-
tribution chain.  The obligatory authenticity features 
on the outer or inner packaging of prescription drugs 
should help to verify the product’s authenticity and 
identify each package of medicine. The specific tech-
nical requirements for the authenticity features (e.g. 
the common logo) will be adopted by the Commission 
in the near future. Distributors shall perform a thor-
ough control of these protective features on all received 
medicinal products and verify their authenticity. Any 
suspicion that a medicine has been counterfeited must 
be immediately reported to the Czech State Institute for 
Drug Control. 

the czech state institute for drug 
control – extended coMpetence

The Czech State Institute for Drug Control will likely 
gain more competence. The new bill proposes that the 

Institute can assess if the product name is appropriate 
with regard to public health and patients protection. 
According to travaux préparatoires, for instance the word 
“rapid” can no longer be used in the name if the product 
does not have significantly different characteristics from 
its counterparts and does not provide a faster effect to 
the patients. Any distributor, producer or importer that 
would like to have a permanent establishment or a place 
business in the Czech Republic shall report his intention 
at least 60 days before he starts his business activities in 
the country. The Institute will further obtain a compe-
tence to impose an obligation to perform post-authori-
zation and safety studies on a marketing authorization 
holder if it finds it suitable. 

pharMacovigilance – new challenges

Overall, the pharmacovigilance rules will be much 
stricter. A principal change in the definition of adverse 
effect of medicinal products for human use is proposed. 
A mere suspicion that an adverse effect occurred will be 
sufficient for being reported to the Czech State Institute 
for Drug Control. At the same time, cases when a medi-
cine was incorrectly used due to prescription mistakes, 
applications in contrary to the marketing authorization 
or misuses of the medical products will be also covered 
by the definition. The Institute is able to block the whole 
batch of the competitor’s medicinal products. Some fear 
that this can be easily abused in the tough competitive 
pharmaceutical industry.
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the crowdfunding revolution: how to raise 
venture capital using social media

Kevin lawton and Dan marom
mcGraw-Hill, New york, 2013, 224pp., $35.00 
ISbN: 9780071790451

Funding is a perpetual topic for life sciences start-
ups. Historically, venture capital (VC) funding 
for this sector has been among the highest of all 

industries. In both 2011 and 2012, VC funding for bio-
technology companies ranked second after funding for 
software.1 However, VC funding for the sector has been 
on the decline since its peak in 2007, measured both in 
dollar amounts and in number of firms participating in 
biotech financings.2,3 It is under such financing circum-
stances that the authors Kevin Lawton and Dan Marom 
argue the merit of crowdfunding.

In the book an introduction to crowdfunding was 
not given, and it is not needed. Crowdfunding platforms, 
such as Kickstarter and Indiegogo, have already made 
headlines by helping entrepreneurs raise millions of 
dollars in funds.4 In 2012, congress passed the JOBS Act 
which included a provision for equity-based crowdfund-
ing.5 There is no doubt that a potential disruptive force 
in startup financing is building up in the U.S. Despite 
this excitement, there are key issues specific to the life 
sciences industry that may impede the widespread use of 
crowdfunding. First, can it raise sufficient funds to sat-
isfy the intensive capital needs for drug and device devel-
opment? Second, will regulatory requirements make it 
difficult for crowdfunded startups to obtain follow-on 
investment from VCs and institutional investors? 

Lawton and Marom’s goal is to convince the reader 
that crowdfunding will displace VC in the early stage 
financing of startups. Their argument lies on the obser-
vation that increased rate of technology turnover has 

led to a shorter technology generation-resulting in less 
time on market. The authors assert that the VC indus-
try is inefficient at the early stage because firms rely on 
the knowledge of an exclusive group of individuals and 
thus are ill-equipped to handle the rapid pace of change. 
This reason is used to explain the observation that VC 
firms have shifted toward less volatile later-stage deals. 
On the other hand, the authors claim, due to the rise of 
the internet as a communication medium, individuals 
can connect and contribute their expertise as part of the 
crowd. The authors go on to explain terms such as “the 
collective IQ” and other reasons why crowdfunding will 
overtake VC funding by being more efficient in identify-
ing the best ideas and allocating capital. This is what the 
word revolution is referring to in the book’s title.

Lawton and Marom’s revolutionary ideas are surely 
intriguing for entrepreneurs who have been following 
recent trends of the VC industry. Their argument on the 
evolution of innovation development extends beyond the 
uses for crowdfunding, and further toward the crowd-
sourced execution of ideas. The shrinking role of experts 
and the rising significance of collective wisdom brings to 
light a new, and perhaps inevitable, way of human inno-
vation. In future workgroups and product development 
teams, efficiencies created by increased connectivity due 
to the internet must be utilized. The authors offer a com-
pelling argument for this shift.

However, the book does not discuss how to actu-
ally raise VC  funding via social media, as suggested 
by its  subtitle. VC funding implies equity crowdfund-
ing, and the Security and Exchange Commission (SEC) 
rules on this matter have yet to be finalized as of this 
 writing. Instead, Lawton and Marom discuss tips on 
how to successfully start and run a campaign on lead-
ing  donation-based crowdfunding websites, such as 
Kickstarter. Readers who were expecting details on 
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how to actually raise equity financing may be left dis-
appointed. However, the goal behind cultivating a loyal 
supporter group should apply to equity crowdfund-
ing once SEC rules are finalized. Lawton and Marom 
do touch briefly on  regulatory aspects at the end-but 
more as  evidence to oppose the restrictions within the 
JOBS Act. This is nonetheless informative from a policy 
standpoint.

Now onto the book’s relevance for the life sciences. 
Biotechnology and medical devices are characterized 
by  long development cycles and appear to be exempt 
from such ideas, if only for the time being. The authors 
identified such capital intensive projects as being beyond 
the scope of current crowdfunding platforms. The pat-
ent system is also briefly discussed, another potential 
roadblock for biotechnology crowdfunding. While the 
book is currently more relevant for less capital intensive 
projects, it would be prudent to keep an open mind and 
an eye out for changing models. There is already a trend 
in more patient-driven drug development and the FDA 
has recently launched the FDA Patient Network to stoke 
participation from patients.6,7 

What the book lacks in the “how” of crowdfunding 
in the present, it makes up for in the “what” of crowd-
based innovation of the future. While prospects remain 
uncertain for crowdfunding in the capital and regulation 
intensive life sciences industry, Lawton and Marom’s 
book serves as an effective primer-or vaccine-and pre-
pares the mind for the next disruptive model of early 
stage financing.
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