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 INTRODUCTION 
 The concept of entrepreneurship was fi rst 
defi ned in the 18th century and has since 
evolved to encompass a wide range of 

defi nitions. Economist Joseph Schumpeter 
viewed entrepreneurship as a force of  ‘ creative 
destruction ’  that simultaneously creates new 
products while causing old technologies, skills, 
and ideas to become obsolete.  1   Peter Drucker 
expanded this idea stating that  ‘ the 
entrepreneur always searches for change, 
responds to it, and exploits it as an 
opportunity ’ .  2   In 1976, biochemist Herbert 
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W. Boyer and venture capitalist Robert A. 
Swanson pioneered the concept of 
bioentrepreneurs when they exploited 
advances in genetic engineering and founded 
Genentech. 

 The Bayh-Dole Act of 1980, which 
established the rights of universities in the US 
to retain ownership of intellectual property 
(IP) developed from federally funded research, 
created an incentive for universities to 
translate innovative research into products. 
This Act solidifi ed the role of academic 
medical centres as innovation hubs in 
biomedical science and led to an increase in 
entrepreneurial activity on US medical 
campuses.  3   Since the passage of Bayh-Dole, 
universities have licensed thousands of patents 
to the private sector and 5724 spin-off 
companies have been created from university 
technology as of 2006.  4   The tremendous 
growth in companies specialising in the life 
sciences has led to a concomitant increase in 
career options available to trainees, including 
opportunities for entrepreneurship. 

 Graduate students and postdoctoral trainees, 
who typically perform the research leading to 
novel discoveries, are at the forefront of 
generating innovative technologies. Indeed, a 
2003 study stated that  ‘ the most important 
spin-offs from universities are by postgraduate 
doctoral students and staff ’ .  5   Despite the 
prominent role trainees play in the creation of 
novel technologies, graduate programmes have 
largely neglected to teach the knowledge and 
skills essential for entrepreneurship within the 
non-business graduate curriculum. While 
some universities have enhanced efforts to 
teach entrepreneurship to scientists,  6   a 
majority of existing programmes are designed 
for engineering and business students. 

 In an effort to explore interests and 
opportunities related to biotechnology, 
graduate students and postdoctoral trainees at 
several universities have established student 
organisations with a primary objective of 
providing a forum for career development. 
Recognising opportunities for 
entrepreneurship, as well as the value in 

developing the multi-disciplinary skills 
required for entrepreneurship, many of these 
organisations have expanded their mission to 
include bioentrepreneurship. These student-
led organisations, by hosting numerous 
programmes addressing bioentrepreneurship 
education, play a unique role in fostering 
bioentrepreneurship on their respective 
campuses. Furthermore, at several universities 
these organisations have participated in the 
creation of formal graduate programmes and 
courses. 

 In this report we identify student-run life 
science organisations that host activities 
intended to foster bioentrepreneurship and 
examine the means by which such groups 
facilitate graduate education. We discuss the 
advantages and challenges to student 
organisations, identify best practices, and 
describe a framework for identifying 
programmatic gaps in bioentrepreneurship 
education.   

 METHODOLOGY 
 This paper identifi es student-led life science 
organisations that host programmes and events 
intended to foster bioentrepreneurship, as of 
July 2008. The scope of this report was 
limited to groups that are campus-based and 
led primarily by graduate students and / or 
postdoctoral trainees. The specifi c criteria for 
inclusion of a student group in this paper was 
as follows: (i) led primarily by graduate 
students; (ii) based in a medical or life science 
school at an accredited college or university in 
the United States; (iii) having some 
component of bioentrepreneurship education. 
Student clubs based in business schools were 
excluded in order to clearly examine life 
science graduate student-led organisations that 
foster bioentrepreneurship. 

 Top-down and bottom-up approaches were 
used to identify student-led life science 
organisations. Our top-down approach 
consisted of examining the most recent 
rankings of National Institutes of Health 
(NIH) awards to universities.  7   The top 200 
universities in terms of NIH funding were 



 Creating bioentrepreneurs 

© 2009 Palgrave Macmillan 1462-8732 Journal of  Commercial  Biotechnology Vol. 15, 2, 125–135 127

    Table 1 :      Overview of graduate student organisations that foster bioentrepreneurship 

    Organisation name and website    Bioentrepreneurship activities  

    Alternatives in Science Club  
 University of Colorado Health Sciences 
 Web:  www.uchsc.edu/ais/  

 Seminar series 
 Career Development Internship Program 
 Newsletters 

      
    Bioentrepreneurship Core  
 Washington University, St Louis 
 Web:  grad.wustl.edu/ ~ bec/  

 Seminar series  
 Networking 
 Off-campus site visits 

      
    Boston University Biotech Association  
 Boston University 
 Web:  people.bu.edu/bubio/index.html  

 Symposium (focused primarily on management) 

      
    Caltech Biotech Club  
 California Institute of Technology 
 Web:  biotech.caltech.edu/  

 Seminar series  
 Networking  
 Clinical trials information series 
 Off-campus site visits 

      
    Carolina Student Biotechnology Network  
 University of North Carolina-Chapel Hill 
 Web:  www.carolinabiotech.org/  

 Seminar series 
 Panel discussions 
 Industry luncheons 
 Networking 

      
    Columbia Biotechnology Club  
 Columbia University 
 Web:  www.columbia.edu/cu/biology/biotech/home.html  

 Seminar series 
 Panel discussions  
 Off-campus site visits 

      
    Harvard Biotech Club  
 Harvard University 
 Web:  www.thebiotechclub.org  

 Seminar series 
 Panel discussions 
 Business plan competition 
 Investment group 

      
    Hopkins Biotech Network  
 Johns Hopkins University 
 Web:  www.hopkinsbiotechnetwork.org/  

 Seminar series 
 Panel discussions  
 Business plan competition 
 Startup collaboration 

      
    Innovation accelerator   
 University of California-San Francisco 
 Web:  www.ucsf.edu/iaucsf/index.htm  

 Seminar series 
 Life science innovation competition 
 Entrepreneurial Discussion Group 

      
    InNUvation  
 Northwestern University 
 Web:  www.innuvation.org/  

 Seminars series 
 Panel discussions 
 Business idea competition (ie venture competition) 
 Research forum (applied research) 
 Business plan workshops 
 Off-campus site visits 

      
    MIT Science And Engineering Business Club  
 Massachusetts Institute of Technology 
 Web:  web.mit.edu/sebc/  

 Seminar series  
 Panel discussions 
 MIT Technology  &  Entrepreneurship Forum 

      
    NYU Biotechnology Association  
 New York University 
 Web:  www.biotechclub.org/  

 Seminar series 
 Biopharma review 
 Case studies 

      
    Penn Biotech Group  
 University of Pennsylvania 
 Web:  www.pennbiotechgroup.com/  

 Seminar series 
 Panel discussions 
 Business plan design team 
 Consulting groups 

      
    Yale Biotechnology  &  Pharmaceutical Society  
 Yale University 
 Web:  www.yale.edu/ybps/  

 Business of Biotech Program 
 Technology Ventures Program 
 Pharmaceutical Case Competition 
 Consulting Program 
 Life science section of YES Y50K entrepreneurial competition 
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searched individually using the criteria 
described above (institutes and non-academic 
centres were omitted). We searched for 
relevant student groups using the  ‘ search ’  tool 
on each university ’ s webpage, and examined 
the student organisations listed under each 
university ’ s student group directory. Our 
bottom-up approach utilised search engines 
such as Google and meta-search websites, thus 
limiting the scope of this approach to those 
groups with a web presence. Combined, these 
two approaches offered the best means 
available for the identifi cation of student 
organisations relevant to this paper. 

 The information in  Tables 1 and 2  was 
obtained through examination of each 
organisation ’ s webpage and, in some cases, e-
mail correspondence. Each organisation was 
contacted via e-mail and asked to submit an 
overview of all activities relevant to 
bioentrepreneurship education. Most student 

groups were formed with a broad mission of 
career development, resulting in a subset of 
programmes devoted to bioentrepreneurship 
education. Events and programmes deemed 
relevant to this paper were those focused on 
educating students on all issues pertinent to 
bioentrepreneurship. For the purposes of this 
report, all programmes that addressed 
bioentrepreneurship directly (for example, 
venture creation, technology 
commercialisation and innovation) and 
peripherally (for example regulatory issues, 
patent law) were considered to have a 
bioentrepreneurship component. We 
identifi ed the following information about 
each student group: (i) the type of 
entrepreneurship events hosted by the group 
and (ii) whether the group has played a role  –  
directly or indirectly  –  in the creation of 
formal science entrepreneurship programmes 
and courses on campus. Formal programmes 

   Table 2 :      Formal bioentrepreneurship programmes and courses facilitated by graduate student 
organisations 

    Organisation    Name of programme or class    Description  

    Bioentrepreneurship Core  
 Washington University, 
St Louis 

  Kauffman Fellowship Pathway in Life 
Sciences Entrepreneurship  
 Web:  tinyurl.com/yys8dy   a   

 This programme, funded by The Ewing Marion Kauffman 
Foundation is a one-year fellowship for PhD students that is 
comprised of up to a  $ 10,000 stipend, a course called Biotech 
Industry Innovators and experiential learning opportunities 
with entrepreneurs, venture capitalists and researchers. 

        
    Carolina Student Biotechnology 
Network  
 University of North 
Carolina-Chapel Hill 

  Graduate Certifi cate in Science 
Entrepreneurship  
 Web:  www.kenaninstitute.unc.
edu/centers/cei  

 The Graduate Certifi cate Program offers a certifi cate in 
science entrepreneurship which requires the completion of 
a nine-credit-hour curriculum. This includes an introductory 
course in entrepreneurship, two approved electives chosen 
from UNC’s Kenan-Flagler Business school curriculum and a 
fi nal capstone paper or business plan. The programme is 
offered to any full-time graduate student and faculty member 
at UNC-Chapel Hill. 

        
    InNUvation  
 Northwestern University 

  NUvention: Medical Innovation  
 Web:  www.cei.northwestern.edu/
nuvention/  

 NUvention consists of a two-quarter course called Medical 
Innovation. The course was designed with an interdiscipli-
nary approach in mind, including students from law, medical, 
engineering, and business schools. Teams develop products that 
meet clinical needs and proceed with prototypes, patent 
applications and business plans. 

        
    Penn Biotech Group  
 University of Pennsylvania 

  Healthcare Entrepreneurship  
 Web:  www.wharton.upenn.edu/
mbaresource/curriculum/hcmg/  

 This course addresses technology or services in the biotech-
nology space. Students, working in small groups, craft a business 
plan and give a presentation to investors. This process is com-
plemented with lectures by UPenn faculty as well as individuals 
and entrepreneurs from the biotechnology and pharmaceutical 
industries. 

   a    Full URL:  http://dbbs.wustl.edu/dbbs/website.nsf/WV/632DB942A2C673B586256F320072763C?OpenDocument    
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education, and more specifi cally, their benefi t 
for students of different  ‘ stages of 
entrepreneurship knowledge ’ .   

 RESULTS AND DISCUSSION 
 The rapid growth in biotechnology has led to 
a plethora of bioentrepreneurship 
opportunities for life scientists. The 
knowledge and skills necessary for 
bioentrepreneurship are invaluable regardless 
of career goals and should be encouraged for 
students pursuing a variety of career paths. In 
a recent paper, David Anthony, a venture 
capitalist at 21 Ventures in New York, stated 
that  ‘ I can guarantee with 100 per cent 
certainty that today ’ s scientist will be involved 
at some level with a venture-backed 
company ’ .  8   Increasingly pharmaceutical 
companies are recognising the value in 
creating an entrepreneurial research 
environment. This trend is exemplifi ed by 
GlaxoSmithKline ’ s recent decision to 
restructure into  ‘ biotech-like ’  units in an 
effort to provide more latitude for innovation 
and entrepreneurship.  9   Such shifts further 
emphasise the tremendous value in 
bioentrepreneurship education. 

 Fourteen student-led life science groups 
that promote bioentrepreneurship were 
identifi ed from our search of colleges and 

and courses were defi ned as those that are 
operated by departments or institutes within a 
university. The role of each student organisation 
in the creation of formal programmes and 
classes was confi rmed by personal 
correspondence with each student group. 

  Table 3  outlines unique challenges, 
advantages and best practices of student 
organisations and the bioentrepreneurship 
programmes they host. The information in 
 Table 3  was derived from three sources: (i) 
experience of the authors, (ii) examination of 
each group ’ s website and (iii) personal 
correspondence with several student group 
leaders. 

 For  Figure 1 , bioentrepreneurship activities 
from  Table 1  were divided into the following 
categories: seminar series, panel discussions, 
networking groups, symposia, competitions 
(for example, venture competitions), 
newsletters, classes / programmes (that is, 
Career Development Internship Program, 
MIT Technology  &  Entrepreneurship Forum, 
NYU Biopharma Review, YPBS Business of 
Biotechnology Program, UCSF Entrepreneur ’ s 
Discussion Group), off-campus visits, market 
research, investment groups, consulting groups 
and business plan design. Activities were 
categorised to illustrate the frequency of the 
different modes of bioentrepreneurial 

   Table 3 :      Summary of challenges, advantages and best practices. 

    Challenges    •    Creating organisational stability  
  •    Creating a multi-disciplinary membership 
  •    Obtaining and sustaining adequate fi nancing for programmes 
  •    Forming an effective leadership structure 
  •    Time limitations of graduate students balancing research priorities 
  •    Generating awareness 
  •    Academic culture 

      
    Advantages    •    Cognizant of student needs 

  •    Ability to infl uence other organisations to address student needs 
  •    Responsive to programmatic needs of students 
  •    High level of fl exibility 
  •    Low barrier to participation in bioentrepreneurship events 

      
    Best practices for development of 
entrepreneurship programmes  

  
  •    Recognition of different stages of entrepreneurship knowledge 
  •    Creation of relationships with campus and regional entrepreneurship groups 
  •    Development of methods to bring together students from diverse disciplines 
  •    Integration into university entrepreneurship community 
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universities in the United States.  Table 1  
shows each group, affi liated university and the 
bioentrepreneurship activities organised by 
each group. This table represents our best 
efforts using a web-based search, and in some 
cases e-mail correspondence, and is dependent 
on the breadth of each organisation ’ s website. 
The most common programmes organised by 
student groups include seminars and panel 
sessions addressing topics relevant to 
bioentrepreneurship, as well as networking 
events featuring experienced entrepreneurs. 
The ease of organising such events, along 
with the opportunity for broad exposure to 
various aspects of bioentrepreneurship, makes 
these activities appealing to student groups 
and participants alike. 

 Here, we highlight several innovative 
programmes that could serve as models for 
other student organisations.   

  BioPharma Review  ( NYU Biotechnology 
Association ): Participants in this programme 
deconstruct the underlying science and 
business behind individual biotechnology /
 pharmaceutical companies in order to gain 
an in-depth understanding of life science 
business ventures and prospects for the 
future in this industry. A fi nal report is 
posted on the NYU Biotechnology 
Association website. 
  YBPS Technology Ventures Program  ( Yale 
Biotechnology  &  Pharmaceutical Society ): The 
Yale Biotechnology  &  Pharmaceutical 
Society (YBPS) Technology Ventures 
Task Force (TVTF) works with the Yale ’ s 
Offi ce of Cooperative Research to help 
catalyse the transfer of Yale technologies. 
In coordination with the YBPS 
Consulting Program, the TVTF also 
provides  pro bono  consulting services to 

•

•

    Figure 1  :        Number of bioentrepreneurship programmes by type and benefi t for students throughout 
each stage of entrepreneurship knowledge. Programmes and events hosted by student groups were 
categorised by programme type and frequency (from  Table 1 ). The colour gradient within each bar 
illustrates the degree to which students at each  ‘ stage of entrepreneurship knowledge ’  benefi t from the 
programmes. Darker areas indicate the most benefi t whereas lighter areas indicate less benefi t.  
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is a university-wide research poster forum 
showcasing some of the translational 
research being performed at 
Northwestern. One of the primary goals 
of ARD is to enhance collaboration and 
exchange of ideas across the different 
departments and schools at Northwestern. 
These collaborations may lead to the 
formation of teams that enter 
Northwestern ’ s annual business idea 
competition, the NU Venture Challenge. 
The day concludes with a dinner 
featuring guest speakers and networking 
opportunities.   

 As discussed in the  ‘ Measuring success ’  
portion of this Discussion, assessing the impact 
of the bioentrepreneurship programmes 
offered by student groups is challenging. 
Despite a dearth of readily available metrics, 
several examples were identifi ed that 
demonstrate the impact of student-led 
bioentrepreneurship programmes. 

 Several groups report providing the impetus 
for, and / or directly participating in, the 
creation of formal bioentrepreneurship 
programmes and courses ( Table 2 ). For 
example, at Washington University in St 
Louis the Bioentrepreneurship Core played a 
prominent role in creation of the Kauffman 
Fellowship in Life Sciences Entrepreneurship 
programme. This fellowship programme offers 
doctoral students a unique opportunity to 
learn how scientifi c discoveries are translated 
into successful commercial ventures. The 
Penn Biotech Group at the University of 
Pennsylvania created a Healthcare 
Entrepreneurship course, providing 
participants with a hands-on experience 
crafting and defending a business plan based 
on an actual technology or service in the 
biotechnology space. These examples, along 
with others listed in  Table 2 , provide 
evidence that student organisations can 
infl uence bioentrepreneurship education 
beyond their own programmes and events. 

 Additionally, several groups provided 
anecdotal evidence of their impact on 

selected biotech / pharmaceutical 
companies. Additionally, Tech Impact@
Yale, a publication by the Technology 
Ventures Program (TVP), reviews 
essential topics in the fi eld of technology 
ventures, biomedical research activities in 
Connecticut, licensing / venture capital-
related conferences and fairs, and updates 
from the TVP. 
  MIT Technology and Entrepreneurship Forum  
( MIT Science and Engineering Business 
Club ): This student-organised annual 
conference is focused on enabling students 
to turn great ideas into successful start-
ups. The forum is comprised of panel 
discussions, start-up company showcases 
and networking events with alumnae who 
turned their innovations into successful 
companies. 
  UCSF Entrepreneurs Discussion Group  
( Innovation Accelerator ): The group is a 
brainstorming meeting where leading edge 
innovations in biotech and the life 
sciences are advanced towards 
commercialisation and funding. The 
Entrepreneurs Discussion Group meets 
regularly to shepherd inventors and their 
ideas along with help in improving their 
business plans, identifying and assessing 
markets and market risk, creating contacts 
with potential investors, and so on. Some 
emphasis is put on preparing people to 
enter the Innovation Accelerator Idea 
Competition that occurs each spring, but 
ideas at all levels of development are 
welcome. 
  Consulting Groups  ( Penn Biotech Group and 
YBPS ): Cross-disciplinary teams of 
students from law, business and medicine 
take on a project with their university ’ s 
technology transfer offi ce or a local 
company. Consulting programmes 
facilitate collaborative learning and enable 
participants to gain experience with real-
world consulting problems while 
providing a service to clients. 
  Applied Research Day  ( Northwestern 
University ): Applied Research Day (ARD) 

•

•

•

•
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members. InNUvation at Northwestern 
University reports  ‘ in four of the last fi ve 
years at least one of InNUvation ’ s presidents 
have gone on to work at a start-up  –  either 
being a founder or getting in at the ground 
fl oor ’ , adding that several teams from the NU 
Venture Challenge (organised by InNUvation) 
are taking steps to launch their ventures. 
Todd Melby, a former InNUvation member 
and current Vice President of a start-up 
company, stated that  ‘ InNUvation was a place 
where I could test my skills in an essentially 
risk free environment  …  I had the 
opportunity to build and manage a team, 
brainstorm and collaborate on ideas, execute 
on those ideas and see the end results of those 
efforts ’  (personal correspondence). The life 
science section of the Y50K Entrepreneurial 
Competition, organised by the Yale 
Entrepreneurial Society and YBPS, has 
helped in the generation of several successful 
companies such as Helix Therapeutics, 
Biorelix, Keren Pharmaceuticals and 
BioMind. 

 From personal experience, examination of 
each group ’ s website, and e-mail 
correspondence with other student leaders, we 
have identifi ed challenges, advantages and best 
practices for student organisations and 
bioentrepreneurship programmes. Success of 
the bioentrepreneurship activities organised by 
student groups is conditional on the success of 
the organisation itself; therefore, we discuss 
each of the aforementioned issues in the 
context of the group and bioentrepreneurship 
programmes.  

 Challenges and advantages 
 The foremost challenge facing student 
organisations is the formation of an effective 
management team comprised of motivated 
student leaders. As with any organisation, 
success is contingent on leadership. This core 
team of student leaders should be 
complemented by a panel of experienced 
advisers who can provide support, ideas, 
contacts and stability. Sustainability of the 
organisation is a critical issue as throughout 

our investigation we discovered several 
defunct student groups. Former presidents of 
two of these organisations cited inadequate 
organisational infrastructure as the primary 
reason for their failure (personal 
correspondence: Ohio State University 
Biotechnology Interest Group, Brown 
University Biotechnology Interest Group). 
Due to the transient nature of graduate 
students, a committed board of advisers is 
particularly important to ensure sustainability 
of the organisation amid the high turnover 
inherent in student groups. Although the 
groups examined in this paper employed 
diverse management models, we could discern 
no obvious differences in the sustainability 
and effectiveness of one model vs another. 
A common theme that emerged irrespective 
of organisational structure, however, was that 
each model facilitated effective delegation of 
tasks. 

 Additionally, time and capital are key issues 
facing student organisations and the 
bioentrepreneurship programmes they host. 
The primary responsibility of the students and 
postdoctoral fellows that lead these groups lies 
in their research, thus effective delegation of 
tasks is particularly critical for success. 
Fundraising is essential to the sustainability of 
student organisations as well as for the scope 
of bioentrepreneurship activities each group is 
able to organise. Eleven of the 14 student 
groups included in this report obtained 
fi nancing from corporate sponsors. Other 
sources of funding include universities, grants 
from local organisations and membership 
dues. The Penn Biotech Group is the 
only organisation that charges a membership 
fee. 

 An academic culture averse to university –
 industry partnerships and the 
commercialisation of research exists at many 
universities.  10   This culture, whether 
university-wide, department-wide or 
laboratory-specifi c, presents obstacles to 
student organisations that promote 
bioentrepreneurship. Such biases are a result 
of the distinct goals of each camp. Industry 
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student groups located in regions with a large 
life science infrastructure.   

 Measuring success 
 Very few student organisations have 
developed metrics to assess the impact of 
their bioentrepreneurship programmes. As 
programmes may differ in terms of their  raison 
d ’  ê tre , metrics will be dependent on the focus 
of the programme. Possible measures include 
event attendance, fi nancing, number of 
programmes and membership growth. 
Although the development of reliable metrics 
is important for student organisations to 
evaluate their success in educating students, 
they offer limited insight as to their true 
impact in fostering bioentrepreneurship. 

 This impact may not be refl ected in 
quantifi able metrics, but rather in the longer-
term skills and knowledge that enhance 
careers and allow students to take advantage 
of opportunities for entrepreneurship in the 
future. Many of the bioentrepreneurship 
programmes are intended to not only foster 
entrepreneurship but to provide the skills 
necessary for careers relevant to 
bioentrepreneurship such as technology 
transfer, patent law and marketing. These 
intangible effects are diffi cult, if not 
impossible, to measure accurately.   

 Best practices 
 Bioentrepreneurship knowledge and 
experience vary widely within the graduate 
student population. Junior students are likely 
to have limited exposure to technology 
commercialisation and entrepreneurship 
whereas more advanced graduate students 
may have acquired more experience in these 
areas. In order to fully harness the 
entrepreneurial potential within a campus 
science community, student groups must 
recognise that there are different levels of 
bioentrepreneurship knowledge and create 
programmes that are appropriate for 
individuals at each stage. For example, 
students with considerable bioentrepreneurship 
experience benefi t most from programmes 

projects focus on product development and 
profi ts, while academe is often focused on 
more basic research and rewards publications. 
University – industry collaborations may spawn 
unique problems due to unforeseen confl icts 
of interest such as fi rst rights to IP and 
control of when and where to publish 
scientifi c discoveries.  11   Student groups that 
understand these issues and the culture of 
their respective university will be best 
positioned to promote bioentrepreneurship 
education. 

 Despite the challenges faced by student 
groups, numerous advantages position them to 
fi ll an important niche in bioentrepreneurship 
education. One of the greatest advantages 
student organisations have in fostering 
bioentrepreneurship is that the nature of the 
organisation (that is, led by students) lends 
itself to being cognisant of student needs. The 
structure of student groups permits fl exibility 
and allows a swift response to student needs. 
Combined, these factors enable student groups 
to devise timely and innovative 
bioentrepreneurship events. Importantly, many 
entrepreneurship programmes and events 
offered by student groups provide a low 
barrier-to-entry. That is, they permit student 
exposure to bioentrepreneurship without the 
time commitment required for participation in 
most, if not all, formal entrepreneurship 
programmes.  6   Signifi cant time commitments 
may discourage students with nascent interests 
from exploring entrepreneurship. 

 Student organisations are uniquely 
positioned to cultivate relationships with 
pre-existing campus groups and regional 
organisations that share a similar goal of 
fostering entrepreneurship. These organisations 
often have the infrastructure and fi nancial 
means necessary to elicit more widespread 
change and, in the authors ’  experience, are 
eager to work with students. Creation of 
mutually benefi cial relationships with such 
organisations will position student groups to 
infl uence programmatic decisions made by 
these established organisations. This point 
should be of particular emphasis for those 
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that facilitate experiential learning whereas less 
experienced students benefi t from events that 
provide a broad introduction to 
bioentrepreneurship. Recognition of the 
different stages of entrepreneurship knowledge 
will aid student groups in identifying 
opportunities to strengthen 
bioentrepreneurship offerings on campus. 
Here, we delineate three  ‘ stages of 
entrepreneurship knowledge ’  that can be used 
as a framework for understanding the needs of 
students at different knowledge levels:   

  Exploratory stage : These individuals have a 
nascent interest in bioentrepreneurship 
and possess very little knowledge or 
experience. Students at this stage are 
likely to benefi t most from attending 
seminars on entrepreneurship and other 
events that provide an introduction to 
bioentrepreneurship. These individuals 
may develop interests more peripheral to 
venture creation and technology 
commercialisation such as patent law, thus 
benefi t from broad exposure to 
bioentrepreneurship. 
  Intermediate stage : Individuals at this stage 
have established an interest in 
bioentrepreneurship and are more likely 
to participate in technology 
commercialisation and venture creation in 
the future. This group benefi ts most from 
learning about specifi c issues relevant to 
bioentrepreneurship (for example, IP, 
technology transfer, fi nance, and so on), 
interaction with other entrepreneurs, and 
exposure to technology commercialisation 
and venture creation. 
  Advanced stage : These individuals possess a 
fi rm understanding of the technology 
commercialisation and venture creation 
processes. They may even have a tangible 
idea or product they are prepared to 
move forward. This group benefi ts most 
from interaction with other entrepreneurs 
and learning about issues important for 
the venture creation process. Programmes 
and events that offer experiential learning 

•

•

•

opportunities and facilitate the 
development of their ideas are most 
valuable for individuals at this stage.   

  Figure 1  illustrates the number of programmes 
and events by type, and the degree to which 
the authors believe individuals at each  ‘ stage 
of entrepreneurship knowledge ’  benefi t from 
each programme. It is the opinion of the 
authors, as well as leaders from several other 
student groups, that a majority of biomedical 
graduate students fall into the  ‘ exploratory ’  
and  ‘ intermediate ’  stages.  Figure 1  indicates 
that student groups tend to focus on 
addressing the needs of individuals at these 
stages. These data indicate that student groups 
may be failing to develop programmes that 
provide ample educational opportunities for 
students in the  ‘ advanced ’  stage. Students at 
this knowledge stage have considerable 
entrepreneurship experience and are likely 
to pursue opportunities in technology 
commercialisation and venture creation. 
Formal bioentrepreneurship programmes 
offered by universities may address the needs 
of students at this stage; therefore, the need to 
develop programmes for  ‘ advanced ’  stage 
students will be specifi c to each student 
group. Student groups that develop 
programmes and events addressing the needs 
of students at each  ‘ stage of entrepreneurship 
knowledge ’  will be best positioned to create a 
comprehensive bioentrepreneurship ecosystem. 

 Biotechnology and entrepreneurship require 
cross-disciplinary knowledge (that is, technical, 
legal, business knowledge) and collaboration, 
thus successful programmes will be those that 
bring together students from diverse 
disciplines. Exchange of disparate perspectives 
and knowledge facilitates a collaborative 
learning environment, providing tremendous 
potential for the cultivation of innovative 
ideas. Student groups ought to develop 
bioentrepreneurship programmes with this in 
mind, and advertise events to students outside 
of scientifi c disciplines. 

 Finally, student groups ought to make a 
concerted effort to integrate into their 
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desire to create a comprehensive 
bioentrepreneurship ecosystem.     
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university ’ s entrepreneurship community. The 
support of university administrators and faculty 
will lend credibility to the group and its 
activities, as well as help facilitate interaction 
with other organisations, on and off campus.    

 CONCLUSION 
 This paper has examined how graduate 
student-led life science groups foster 
bioentrepreneurship education. First, we 
identifi ed graduate student-led organisations 
that host bioentrepreneurship programmes 
and events. Next, we investigated the 
means by which student groups promote 
bioentrepreneurship. Finally, we discussed the 
challenges, advantages and best practices for 
student organisations and bioentrepreneurship 
programmes, and proposed a framework for 
identifying opportunities to address gaps in 
bioentrepreneurship education. 

 This report examines the ways in which 
graduate student groups promote 
bioentrepreneurship and offers evidence of a 
unique role for student groups in fostering 
bioentrepreneurship education. The 
knowledge and skills required for 
bioentrepreneurship are clearly desirable, and 
increasingly students appear eager to acquire 
such skills. Bioentrepreneurship education is 
not only important for technology 
commercialisation and venture creation but is 
invaluable for most careers in biomedicine, 
including academic science. Life science 
student organisations have a unique and 
important place in fostering 
bioentrepreneurship and will continue to be a 
valuable resource for those universities that 
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