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Biotechnology startups are at the forefront of innovation, driving advancements in healthcare, 
agriculture, and environmental sustainability. However, these startups face signi�cant challenges, 
including high R&D costs, complex regulatory landscapes, and substantial funding needs. This 
mini-review explores how strategic investor involvement shapes successful bio-entrepreneurship 
ecosystems, highlighting methods to mitigate the inherent risks in biotech ventures, such as 
milestone-based funding and due diligence. Beyond �nancial backing, investors play crucial roles as 
mentors, network facilitators, and strategic partners. Additionally, the review emphasizes the impact 
of bio-entrepreneurship ecosystems, including incubators, government support, and accelerators, on 
fostering innovation. Insights from strategic funding and ecosystem collaborations illuminate how 
robust support structures contribute to biotech startup success.
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�e biotechnology sector is a critical driver of innovation in 
healthcare, agriculture, and environmental sustainability, 
introducing breakthroughs like personalized medicine and 
advanced gene therapies [1]. Biotech startups, known for their 
agility, are at the heart of these innovations. However, they face 
signi�cant obstacles, including high R&D costs, lengthy 
development timelines, and strict regulatory demands. Unlike 
traditional startups that may generate revenue early, biotech 
�rms o�en require years of research before seeing any market 
returns, making sustained �nancial support crucial for 
survival [2].

 Navigating the biotech landscape requires more than just 
funding; strategic guidance is essential. Regulatory complexities 
add layers of di�culty, with agencies like the FDA and EMA 
requiring extensive safety and e�cacy data [3]. Startups need 
expertise in regulatory a�airs to overcome these barriers 
e�ciently. Investors play a pivotal role in supporting these 
companies beyond mere �nancial contributions. �ey o�er 
mentorship, facilitate valuable industry connections, and 
provide strategic input on clinical development and market 
strategies [4].

 Additionally, the broader bio-entrepreneurship ecosystem, 
comprising research institutions, incubators, government 
bodies, and accelerators, is integral to startup success [5]. �is 
ecosystem fosters collaboration and resource sharing, reducing 
barriers to innovation [6]. Understanding how these 
components interact provides valuable insights into fostering a 
sustainable and thriving biotech sector [7].

The Biotech Entrepreneurship Ecosystem
Biotech entrepreneurship relies heavily on an ecosystem that 
provides the necessary resources, collaborations, and 
infrastructure for innovation [8]. �is ecosystem includes 

universities, research institutions, incubators, accelerators, 
government agencies, and investors, each playing a crucial role 
in the growth and sustainability of biotech startups [9].

Ecosystem components and collaboration
Collaboration among various ecosystem members is 
fundamental for translating cutting-edge research into 
market-ready products [10]. Universities and research 
institutions, for example, o�en partner with biotech incubators 
to help startups commercialize scienti�c discoveries. Incubators 
provide essential resources such as laboratory space, specialized 
equipment, and mentorship, which can signi�cantly reduce 
operational costs for startups [10].

Case study: Cambridge biotech hub
Cambridge, Massachusetts, serves as a prime example of a 
thriving biotech ecosystem. �e city has become a global hub for 
biotech innovation, thanks to its close ties between academic 
institutions, research centers, and investors. Startups in 
Cambridge bene�t from proximity to top-tier scientists, access 
to advanced facilities, and a network of experienced mentors 
and investors who facilitate rapid growth [11,12].

Investment Models and Funding Sources
Biotech startups o�en require diverse and sustained funding 
sources to advance from research and development to 
market-ready products [13]. Common funding models include 
venture capital, seed funding, government grants, and strategic 
alliances [14]. Each funding model has unique advantages and 
can help mitigate the �nancial risks inherent in biotech 
innovation. 

 �is table illustrates how strategic funding and ecosystem 
support help reduce risks, allowing startups to focus on 
innovation and market readiness [15].

Investor Strategies for Risk Management
Investing in biotech startups is inherently risky due to the 
scienti�c uncertainties and lengthy timelines involved [16]. To 
manage these risks, investors employ various strategies, such as 
rigorous due diligence and milestone-based funding.

Due diligence
Investors conduct extensive due diligence before committing 
funds. �is process includes evaluating the startup’s technology, 
assessing the strength of its intellectual property (IP), and 
analyzing regulatory and market risks [17]. Comprehensive due 
diligence helps investors identify ventures with the greatest 
potential while mitigating exposure to unmanageable risks.

Strategic de-risking
Strategic de-risking o�en involves phased investments tied to 
achieving key developmental milestones [18]. �is approach 
reduces �nancial exposure and ensures that startups are making 
tangible progress. For example, funding may be released upon 
successful completion of pre-clinical trials or regulatory 
approval for clinical trials.

Portfolio diversification
Investors also mitigate risk by diversifying their portfolios 
across various biotech sectors, such as pharmaceuticals, 
diagnostics, and agricultural biotechnology [19]. By spreading 
investments across multiple domains, investors can balance 
high-risk projects with more stable ventures, increasing the 
likelihood of overall positive returns.

The Role of Mentorship and Strategic Guidance
Investors o�en provide mentorship and strategic guidance, 
which are just as valuable as �nancial resources for biotech 

startups. �is support is particularly crucial given the 
complexities of the biotech industry.

Mentorship and board influence
Investors frequently join startup boards, o�ering strategic 
advice on navigating regulatory and market landscapes [20]. 
�eir input can be invaluable for startups lacking industry 
experience, helping them make informed decisions on issues 
ranging from clinical trial design to product commercialization.

Expanding networks
Investors also help startups build networks by introducing them 
to key stakeholders, potential collaborators, and strategic 
partners [21]. �ese connections can open doors to new 
opportunities, such as joint ventures and licensing agreements, 
which are critical for scaling and sustainability.

Regulatory Navigation as a Strategic Priority
�e regulatory landscape for biotech startups is notoriously 
complex and resource-intensive [22]. Securing approval from 
agencies like the FDA or EMA requires a well-thought-out 
strategy and substantial expertise [3].

Complex regulatory requirements
Regulatory processes involve multiple stages, including 
pre-clinical testing, clinical trials, and manufacturing oversight 
[23]. Each phase is designed to ensure safety and e�cacy but 
can delay a product’s time to market. Startups must have robust 
regulatory strategies to manage these challenges e�ciently.

Investor support in regulatory strategy
Investors with regulatory experience are invaluable in this area. 
�ey help startups design compliant clinical trials, engage with 
regulatory consultants, and expedite approval processes [24]. 
For example, �rms developing CRISPR-based gene therapies 
have bene�tted from investor-backed regulatory expertise, 
ensuring faster and more e�cient progress through clinical 
trials [25].

Case Studies of Investor-Driven Biotech Success
Several biotech startups have achieved signi�cant success through 
strategic investor involvement and ecosystem support [26].

Moderna therapeutics
Moderna leveraged a mix of government grants, venture 
funding, and strategic alliances to develop its mRNA 
technology [27]. Early investor support enabled Moderna to 
build a robust R&D pipeline, which proved crucial during the 
rapid development of its COVID-19 vaccine.

CRISPR therapeutics
CRISPR �erapeutics, a pioneer in gene editing, advanced its 
clinical programs through strategic investor partnerships. �ese 
investors provided not only capital but also guidance on 
regulatory compliance and market strategy, accelerating the 
development and approval processes for their innovative 
therapies and positioning the company for long-term success in 
the competitive biotech market [28].

Conclusions
Biotech startups have the potential to revolutionize industries 

with their groundbreaking innovations. However, they face 
unique challenges, such as high R&D costs, regulatory 
complexities, and substantial technical risks. Strategic investor 
involvement, encompassing funding, mentorship, and network 
facilitation, is crucial for navigating these obstacles and driving 
growth.

 Bio-entrepreneurship ecosystems comprising universities, 
research institutions, government agencies, and industry 
partners play a vital role in supporting startups. �ese 
ecosystems provide the resources and collaborative networks 
necessary for biotech innovation. As global challenges intensify, 
fostering robust bio-entrepreneurship ecosystems becomes 
imperative to unlock the next wave of biotech advancements. By 
understanding the strategic interplay between investors and 
biotech startups, stakeholders can accelerate innovation, 
contributing to a healthier and more sustainable future.
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�e biotechnology sector is a critical driver of innovation in 
healthcare, agriculture, and environmental sustainability, 
introducing breakthroughs like personalized medicine and 
advanced gene therapies [1]. Biotech startups, known for their 
agility, are at the heart of these innovations. However, they face 
signi�cant obstacles, including high R&D costs, lengthy 
development timelines, and strict regulatory demands. Unlike 
traditional startups that may generate revenue early, biotech 
�rms o�en require years of research before seeing any market 
returns, making sustained �nancial support crucial for 
survival [2].

 Navigating the biotech landscape requires more than just 
funding; strategic guidance is essential. Regulatory complexities 
add layers of di�culty, with agencies like the FDA and EMA 
requiring extensive safety and e�cacy data [3]. Startups need 
expertise in regulatory a�airs to overcome these barriers 
e�ciently. Investors play a pivotal role in supporting these 
companies beyond mere �nancial contributions. �ey o�er 
mentorship, facilitate valuable industry connections, and 
provide strategic input on clinical development and market 
strategies [4].

 Additionally, the broader bio-entrepreneurship ecosystem, 
comprising research institutions, incubators, government 
bodies, and accelerators, is integral to startup success [5]. �is 
ecosystem fosters collaboration and resource sharing, reducing 
barriers to innovation [6]. Understanding how these 
components interact provides valuable insights into fostering a 
sustainable and thriving biotech sector [7].

The Biotech Entrepreneurship Ecosystem
Biotech entrepreneurship relies heavily on an ecosystem that 
provides the necessary resources, collaborations, and 
infrastructure for innovation [8]. �is ecosystem includes 

universities, research institutions, incubators, accelerators, 
government agencies, and investors, each playing a crucial role 
in the growth and sustainability of biotech startups [9].

Ecosystem components and collaboration
Collaboration among various ecosystem members is 
fundamental for translating cutting-edge research into 
market-ready products [10]. Universities and research 
institutions, for example, o�en partner with biotech incubators 
to help startups commercialize scienti�c discoveries. Incubators 
provide essential resources such as laboratory space, specialized 
equipment, and mentorship, which can signi�cantly reduce 
operational costs for startups [10].

Case study: Cambridge biotech hub
Cambridge, Massachusetts, serves as a prime example of a 
thriving biotech ecosystem. �e city has become a global hub for 
biotech innovation, thanks to its close ties between academic 
institutions, research centers, and investors. Startups in 
Cambridge bene�t from proximity to top-tier scientists, access 
to advanced facilities, and a network of experienced mentors 
and investors who facilitate rapid growth [11,12].

Investment Models and Funding Sources
Biotech startups o�en require diverse and sustained funding 
sources to advance from research and development to 
market-ready products [13]. Common funding models include 
venture capital, seed funding, government grants, and strategic 
alliances [14]. Each funding model has unique advantages and 
can help mitigate the �nancial risks inherent in biotech 
innovation. 

 �is table illustrates how strategic funding and ecosystem 
support help reduce risks, allowing startups to focus on 
innovation and market readiness [15].

Strategy / Ecosystem 
Component

Description Bene�ts for Startups

Equity Financing Capital in 
exchange for 
ownership

Access to funds and 
strategic guidance

Milestone-Based 
Funding

Tied to project 
milestones

Reduces risk and 
drives focused 
progress

Due Diligence Evaluation of 
startup potential

Identi�es risks and 
strengthens strategies

Mentorship and 
Guidance

Strategic advice 
from investors

Enhances regulatory 
and market 
understanding

Incubators and 
Accelerators

Lab space, 
equipment, and 
mentorship

Lowers costs and 
provides business 
support

Government Grants Non-dilutive 
funding

Reduces reliance on 
private capital

Networking 
Opportunities

Partnerships 
and stakeholder 
connections

Increases visibility 
and collaboration 
potential

Table 1. Key investor strategies and ecosystem support 
components

Investor Strategies for Risk Management
Investing in biotech startups is inherently risky due to the 
scienti�c uncertainties and lengthy timelines involved [16]. To 
manage these risks, investors employ various strategies, such as 
rigorous due diligence and milestone-based funding.

Due diligence
Investors conduct extensive due diligence before committing 
funds. �is process includes evaluating the startup’s technology, 
assessing the strength of its intellectual property (IP), and 
analyzing regulatory and market risks [17]. Comprehensive due 
diligence helps investors identify ventures with the greatest 
potential while mitigating exposure to unmanageable risks.

Strategic de-risking
Strategic de-risking o�en involves phased investments tied to 
achieving key developmental milestones [18]. �is approach 
reduces �nancial exposure and ensures that startups are making 
tangible progress. For example, funding may be released upon 
successful completion of pre-clinical trials or regulatory 
approval for clinical trials.

Portfolio diversification
Investors also mitigate risk by diversifying their portfolios 
across various biotech sectors, such as pharmaceuticals, 
diagnostics, and agricultural biotechnology [19]. By spreading 
investments across multiple domains, investors can balance 
high-risk projects with more stable ventures, increasing the 
likelihood of overall positive returns.

The Role of Mentorship and Strategic Guidance
Investors o�en provide mentorship and strategic guidance, 
which are just as valuable as �nancial resources for biotech 

startups. �is support is particularly crucial given the 
complexities of the biotech industry.

Mentorship and board influence
Investors frequently join startup boards, o�ering strategic 
advice on navigating regulatory and market landscapes [20]. 
�eir input can be invaluable for startups lacking industry 
experience, helping them make informed decisions on issues 
ranging from clinical trial design to product commercialization.

Expanding networks
Investors also help startups build networks by introducing them 
to key stakeholders, potential collaborators, and strategic 
partners [21]. �ese connections can open doors to new 
opportunities, such as joint ventures and licensing agreements, 
which are critical for scaling and sustainability.

Regulatory Navigation as a Strategic Priority
�e regulatory landscape for biotech startups is notoriously 
complex and resource-intensive [22]. Securing approval from 
agencies like the FDA or EMA requires a well-thought-out 
strategy and substantial expertise [3].

Complex regulatory requirements
Regulatory processes involve multiple stages, including 
pre-clinical testing, clinical trials, and manufacturing oversight 
[23]. Each phase is designed to ensure safety and e�cacy but 
can delay a product’s time to market. Startups must have robust 
regulatory strategies to manage these challenges e�ciently.

Investor support in regulatory strategy
Investors with regulatory experience are invaluable in this area. 
�ey help startups design compliant clinical trials, engage with 
regulatory consultants, and expedite approval processes [24]. 
For example, �rms developing CRISPR-based gene therapies 
have bene�tted from investor-backed regulatory expertise, 
ensuring faster and more e�cient progress through clinical 
trials [25].

Case Studies of Investor-Driven Biotech Success
Several biotech startups have achieved signi�cant success through 
strategic investor involvement and ecosystem support [26].

Moderna therapeutics
Moderna leveraged a mix of government grants, venture 
funding, and strategic alliances to develop its mRNA 
technology [27]. Early investor support enabled Moderna to 
build a robust R&D pipeline, which proved crucial during the 
rapid development of its COVID-19 vaccine.

CRISPR therapeutics
CRISPR �erapeutics, a pioneer in gene editing, advanced its 
clinical programs through strategic investor partnerships. �ese 
investors provided not only capital but also guidance on 
regulatory compliance and market strategy, accelerating the 
development and approval processes for their innovative 
therapies and positioning the company for long-term success in 
the competitive biotech market [28].

Conclusions
Biotech startups have the potential to revolutionize industries 

with their groundbreaking innovations. However, they face 
unique challenges, such as high R&D costs, regulatory 
complexities, and substantial technical risks. Strategic investor 
involvement, encompassing funding, mentorship, and network 
facilitation, is crucial for navigating these obstacles and driving 
growth.

 Bio-entrepreneurship ecosystems comprising universities, 
research institutions, government agencies, and industry 
partners play a vital role in supporting startups. �ese 
ecosystems provide the resources and collaborative networks 
necessary for biotech innovation. As global challenges intensify, 
fostering robust bio-entrepreneurship ecosystems becomes 
imperative to unlock the next wave of biotech advancements. By 
understanding the strategic interplay between investors and 
biotech startups, stakeholders can accelerate innovation, 
contributing to a healthier and more sustainable future.
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�e biotechnology sector is a critical driver of innovation in 
healthcare, agriculture, and environmental sustainability, 
introducing breakthroughs like personalized medicine and 
advanced gene therapies [1]. Biotech startups, known for their 
agility, are at the heart of these innovations. However, they face 
signi�cant obstacles, including high R&D costs, lengthy 
development timelines, and strict regulatory demands. Unlike 
traditional startups that may generate revenue early, biotech 
�rms o�en require years of research before seeing any market 
returns, making sustained �nancial support crucial for 
survival [2].

 Navigating the biotech landscape requires more than just 
funding; strategic guidance is essential. Regulatory complexities 
add layers of di�culty, with agencies like the FDA and EMA 
requiring extensive safety and e�cacy data [3]. Startups need 
expertise in regulatory a�airs to overcome these barriers 
e�ciently. Investors play a pivotal role in supporting these 
companies beyond mere �nancial contributions. �ey o�er 
mentorship, facilitate valuable industry connections, and 
provide strategic input on clinical development and market 
strategies [4].

 Additionally, the broader bio-entrepreneurship ecosystem, 
comprising research institutions, incubators, government 
bodies, and accelerators, is integral to startup success [5]. �is 
ecosystem fosters collaboration and resource sharing, reducing 
barriers to innovation [6]. Understanding how these 
components interact provides valuable insights into fostering a 
sustainable and thriving biotech sector [7].

The Biotech Entrepreneurship Ecosystem
Biotech entrepreneurship relies heavily on an ecosystem that 
provides the necessary resources, collaborations, and 
infrastructure for innovation [8]. �is ecosystem includes 

universities, research institutions, incubators, accelerators, 
government agencies, and investors, each playing a crucial role 
in the growth and sustainability of biotech startups [9].

Ecosystem components and collaboration
Collaboration among various ecosystem members is 
fundamental for translating cutting-edge research into 
market-ready products [10]. Universities and research 
institutions, for example, o�en partner with biotech incubators 
to help startups commercialize scienti�c discoveries. Incubators 
provide essential resources such as laboratory space, specialized 
equipment, and mentorship, which can signi�cantly reduce 
operational costs for startups [10].

Case study: Cambridge biotech hub
Cambridge, Massachusetts, serves as a prime example of a 
thriving biotech ecosystem. �e city has become a global hub for 
biotech innovation, thanks to its close ties between academic 
institutions, research centers, and investors. Startups in 
Cambridge bene�t from proximity to top-tier scientists, access 
to advanced facilities, and a network of experienced mentors 
and investors who facilitate rapid growth [11,12].

Investment Models and Funding Sources
Biotech startups o�en require diverse and sustained funding 
sources to advance from research and development to 
market-ready products [13]. Common funding models include 
venture capital, seed funding, government grants, and strategic 
alliances [14]. Each funding model has unique advantages and 
can help mitigate the �nancial risks inherent in biotech 
innovation. 

 �is table illustrates how strategic funding and ecosystem 
support help reduce risks, allowing startups to focus on 
innovation and market readiness [15].

Investor Strategies for Risk Management
Investing in biotech startups is inherently risky due to the 
scienti�c uncertainties and lengthy timelines involved [16]. To 
manage these risks, investors employ various strategies, such as 
rigorous due diligence and milestone-based funding.

Due diligence
Investors conduct extensive due diligence before committing 
funds. �is process includes evaluating the startup’s technology, 
assessing the strength of its intellectual property (IP), and 
analyzing regulatory and market risks [17]. Comprehensive due 
diligence helps investors identify ventures with the greatest 
potential while mitigating exposure to unmanageable risks.

Strategic de-risking
Strategic de-risking o�en involves phased investments tied to 
achieving key developmental milestones [18]. �is approach 
reduces �nancial exposure and ensures that startups are making 
tangible progress. For example, funding may be released upon 
successful completion of pre-clinical trials or regulatory 
approval for clinical trials.

Portfolio diversification
Investors also mitigate risk by diversifying their portfolios 
across various biotech sectors, such as pharmaceuticals, 
diagnostics, and agricultural biotechnology [19]. By spreading 
investments across multiple domains, investors can balance 
high-risk projects with more stable ventures, increasing the 
likelihood of overall positive returns.

The Role of Mentorship and Strategic Guidance
Investors o�en provide mentorship and strategic guidance, 
which are just as valuable as �nancial resources for biotech 

startups. �is support is particularly crucial given the 
complexities of the biotech industry.

Mentorship and board influence
Investors frequently join startup boards, o�ering strategic 
advice on navigating regulatory and market landscapes [20]. 
�eir input can be invaluable for startups lacking industry 
experience, helping them make informed decisions on issues 
ranging from clinical trial design to product commercialization.

Expanding networks
Investors also help startups build networks by introducing them 
to key stakeholders, potential collaborators, and strategic 
partners [21]. �ese connections can open doors to new 
opportunities, such as joint ventures and licensing agreements, 
which are critical for scaling and sustainability.

Regulatory Navigation as a Strategic Priority
�e regulatory landscape for biotech startups is notoriously 
complex and resource-intensive [22]. Securing approval from 
agencies like the FDA or EMA requires a well-thought-out 
strategy and substantial expertise [3].

Complex regulatory requirements
Regulatory processes involve multiple stages, including 
pre-clinical testing, clinical trials, and manufacturing oversight 
[23]. Each phase is designed to ensure safety and e�cacy but 
can delay a product’s time to market. Startups must have robust 
regulatory strategies to manage these challenges e�ciently.

Investor support in regulatory strategy
Investors with regulatory experience are invaluable in this area. 
�ey help startups design compliant clinical trials, engage with 
regulatory consultants, and expedite approval processes [24]. 
For example, �rms developing CRISPR-based gene therapies 
have bene�tted from investor-backed regulatory expertise, 
ensuring faster and more e�cient progress through clinical 
trials [25].

Case Studies of Investor-Driven Biotech Success
Several biotech startups have achieved signi�cant success through 
strategic investor involvement and ecosystem support [26].

Moderna therapeutics
Moderna leveraged a mix of government grants, venture 
funding, and strategic alliances to develop its mRNA 
technology [27]. Early investor support enabled Moderna to 
build a robust R&D pipeline, which proved crucial during the 
rapid development of its COVID-19 vaccine.

CRISPR therapeutics
CRISPR �erapeutics, a pioneer in gene editing, advanced its 
clinical programs through strategic investor partnerships. �ese 
investors provided not only capital but also guidance on 
regulatory compliance and market strategy, accelerating the 
development and approval processes for their innovative 
therapies and positioning the company for long-term success in 
the competitive biotech market [28].

Conclusions
Biotech startups have the potential to revolutionize industries 

with their groundbreaking innovations. However, they face 
unique challenges, such as high R&D costs, regulatory 
complexities, and substantial technical risks. Strategic investor 
involvement, encompassing funding, mentorship, and network 
facilitation, is crucial for navigating these obstacles and driving 
growth.

 Bio-entrepreneurship ecosystems comprising universities, 
research institutions, government agencies, and industry 
partners play a vital role in supporting startups. �ese 
ecosystems provide the resources and collaborative networks 
necessary for biotech innovation. As global challenges intensify, 
fostering robust bio-entrepreneurship ecosystems becomes 
imperative to unlock the next wave of biotech advancements. By 
understanding the strategic interplay between investors and 
biotech startups, stakeholders can accelerate innovation, 
contributing to a healthier and more sustainable future.

Disclosure statement
�e authors declare that there are no competing interests that 
may a�ect the �ndings or conclusions of this research.

References
1. Eskandar K. Revolutionizing biotechnology and bioengineering: 

unleashing the power of innovation. J Appl Biotechnol Bioeng. 
2023;10(3):81-88. https://doi.org/10.15406/jabb.2023.10.00332 

2. Blanco-García E. Role of business models in funding the biotech 
industry. MEDICC review. 2020;22(1):11-16. Available at 
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTI
CULO=104437 

3. Kashoki M, Hanaizi Z, Yordanova S, Veselý R, Bouygues C, Llinares J, et 
al. A comparison of EMA and FDA decisions for new drug marketing 
applications 2014–2016: concordance, discordance, and why. Clin 
Pharmacol �er. 2020;107(1):195-202. https://doi.org/10.1002/cpt.1565 

4. Byington CL, Keenan H, Phillips JD, Childs R, Wachs E, Berzins MA, 
et al. A matrix mentoring model that e�ectively supports clinical and 
translational scientists and increases inclusion in biomedical 
research: Lessons from the University of Utah. Acad Med. 
2016;91(4):497-502. https://doi.org/10.1097/acm.0000000000001021 

5. Sharma, K.K. Entrepreneurship ecosystems and the factors contributing 
to startup success- A study. National J Art Commer Sci Res Rev. 
2024;11(1):1-8. https://doi.org/10.52458/23944870.2024.v11.iss1.kp.a1 

6. Smith D, Alshaikh A, Bojan R, Kak A, Manesh MM. Overcoming 
barriers to collaboration in an open source ecosystem. Technol 
Innov Manag Rev. 2014;4(1). Available at                 .  
https://pdfs.semanticscholar.org/49c5/ea46b69ac11570372�fef4b8
ba6�f0f47c.pdf 

7. Lokko Y, Heijde M, Schebesta K, Scholtès P, Van Montagu M, 
Giacca M. Biotechnology and the bioeconomy—Towards inclusive 
and sustainable industrial development. New Biotechnol. 
2018;40:5-10. https://doi.org/10.1016/j.nbt.2017.06.005 

8. Auerswald PE, Dani L. �e adaptive life cycle of entrepreneurial 
ecosystems: the biotechnology cluster. Small Bus Econ. 
2017;49:97-117. https://doi.org/10.1007/s11187-017-9869-3 

9. Johnson E, Hemmatian I, Lanahan L, Joshi AM. A framework and 
databases for measuring entrepreneurial ecosystems. Res Policy. 
2022;51(2):104398. https://doi.org/10.1016/j.respol.2021.104398 

10. Ferguson SM, Kaundinya US. Licensing the technology: 
biotechnology commercialization strategies using university and 
Federal labs. InBiotechnology Entrepreneurship 2020:199-222. 
https://doi.org/10.1016/B978-0-12-815585-1.00015-2 

11. Rozen I. Expanding the Boston-Cambridge life-sciences hub. 
Nature. 2012  https://doi.org/10.1038/nj0376 

12. Marra A, Antonelli P, Pozzi C, Sarra A. Biotech specialisations and 
metropolitan clusters in San Diego, CA, and Cambridge, MA-a 
network analysis using metadata. Int J Biotechnol. 2017;14(3): 
191-209. https://doi.org/10.1504/IJBT.2017.084620 

13. Fujiwara T. R&D Investment of Biotech Start-up at ‘Death Valley’. 
In2016 International Conference on Engineering, Technology and 
Innovation/IEEE International Technology Management 
Conference (ICE/ITMC)IEEE. 2016:1-1.  Available at            .  
https://ieeexplore.ieee.org/abstract/document/9026137 

14. Markova S, Perkovska-Mircevska T. Financing options for entrepreneurial 
ventures. Economic Interferences. 2009;11(26):597-604. Available at 
https://core.ac.uk/download/pdf/6502301.pdf 

15. Marcon A, Ribeiro JL, Olteanu Y, Fichter K. How the interplay 
between innovation ecosystems and market contingency factors 
impacts startup innovation. Technol Soc. 2024;76:102424.            .  
https://doi.org/10.1016/j.techsoc.2023.102424 

16. Bratic W, Blok JR, Gostola MM. Considerations for start-up Biotech 
Company valuation. J Commer Biotechnol. 2014;20(2).               . 
https://commercialbiotechnology.com/article-detail/?id=648 

17. Sanz-Prieto I, de-la-Fuente-Valentín L, Ríos-Aguilar S. Technical 
due diligence as a methodology for assessing risks in start-up 
ecosystems: An advanced approach. Inf Process Manag. 
2021;58(5):102617. https://doi.org/10.1016/j.ipm.2021.102617 

18. Clark HP, Castellanos Diaz O. Technology development framework: 
moving from qualitative toward quantitative decision-making. SPE 
Journal. 2023;28(02):845-58. https://doi.org/10.2118/210290-PA 

19. Bruneo H, Giacomini E, Iannotta G, Murthy A, Patris J. Risk and 
return in the biotech industry. Int J Product Perform Manag. 2024; 
73(6):1926-1947. https://doi.org/10.1108/IJPPM-04-2023-0179 

20. Ewens M, Malenko N. Board dynamics over the startup life cycle. 
National Bureau of Economic Research; 2020.                .  
http://dx.doi.org/10.3386/w27769 

21. Durda L, Ključnikov A. Social networks in entrepreneurial startups 
development. Econ Sociol. 2019;12(3):192-208.      .  
http://dx.doi.org/10.14254/2071-789X.2019/12-3/13 

22. Bratic W, Blok JR, Gostola MM. Valuation of early-stage companies 
in the biotechnology industry. J Commer Biotechnol. 2014;20(2): 
51-58. http://dx.doi.org/10.5912/jcb648 

23. Gadhe K, Mishra U, Kanaki N, Movaliya V, Deshpande S, Zaveri M. 
Regulatory and quality compliance of oncology products – a global 
perspective. Int J Drug Reg A�airs. 2024;12(2):1.                 . 
https://doi.org/10.22270/ijdra.v12i2.656 

24. Lehoux P, Miller FA, Daudelin G, Denis JL. Providing value to new 
health technology: the early contribution of entrepreneurs, 
investors, and regulatory agencies. Int J Health Policy Manag. 
2017;6(9):509. https://doi.org/10.15171/ijhpm.2017.11 

25. Anliker B, Childs L, Rau J, Renner M, Schüle S, Schuessler-Lenz M, 
et al. Regulatory considerations for clinical trial applications with 
CRISPR-based medicinal products. �e CRISPR Journal. 
2022;5(3):364-376. https://doi.org/10.1089/crispr.2021.0148 

26. Harada Y, Sengoku S. �e key success factors of biotech start-up 
�rms: characteristics and attributes of the management teams of 
high-performing biotech start-ups. In2019 Portland International 
Conference on Management of Engineering and Technology 
(PICMET). 2019:1-15. IEEE. Available at               . 
https://ieeexplore.ieee.org/abstract/document/8893765

27. Okuyama R. Nurturing deep tech to solve social problems: Learning 
from COVID-19 mRNA vaccine development. Pathogens. 
2022;11(12):1469. https://doi.org/10.3390/pathogens11121469 

28. Aziz-Andersen KJ. CRISPR therapeutics: new emerging developments 
and clinical applications. Journal of Drug Delivery and �erapeutics. 
2021;11(5):193-195. https://doi.org/10.22270/jddt.v11i5.5006 

Innov. Bus. Strateg. Manag., 2024, 2, 23-25 © Reseapro Journals 2024
https://doi.org/10.61577/ibsm.2024.1000019

INNOVATIONS IN BUSINESS AND STRATEGIC MANAGEMENT   
2024, VOL. 2, ISSUE 4

25


