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A Roadmap Draft for Converging Technologies in the Universities
of Medical Sciences to Achieve Scientific Authority

Iraj Nabipour?

Abstract

Background: The converging technologies are production of transition from disciplinary limits and the integration of
tools and scientific methods in health sciences, physics, mathematics, computational sciences, and engineering. They
have provided a unique role in the advancement of future medicine and the creation of new scientific disciplines.
Undoubtedly, being pioneer in the establishment of converging technologies can promote the universities of medical
sciences to achieve scientific authority.

Methods: The Albright Strategy Group’s roadmapping convergence conceptual of framework consisting of four steps
was used to design a roadmap draft for converging technologies the universities of medical sciences. The first step is
definition and scope, the second step is research direction based on structure, the third step is technology roadmap to find
the most competitive technologies, and the fourth step presents investment summary and action plan

Results: The technological fields which have potentials of convergence in their approach include physical
enhancement/biomedicine, neuro/brain enhancement, synthetic biology, artificial intelligence and robotics, human-
machine interfaces, systems medicine (network medicine), systems biology, and precision medicine and biosensors. The
establishment of interdisciplinary groups, convergence committee, interdisciplinary laboratories, observatory center for
convergence, convergence platform, convergence awards, convergence education and training of young scientists for
interdisciplinary research, initiatives for converging technologies and investment in converging technologies should be
encouraged in the investment summary and action plan step.

Conclusion: The nature of systems medicine and biology in the biomedicine research and the integration of omics
technologies should be emphasized in the design of a roadmap draft for converging technologies at the universities of
medical sciences. A particular attention should also be paid to human-machine interfaces, robotics and at the application
of omics technologies in neuroscience to achieve scientific authority.

Keywords: Convergence, Educational Planning, Medical Education, Universities

1. Fellow of Academy of medical sciences of I.R of Iran
2. Member of Forecasting , theorizing and macro health observation group of Academy of medical sciences of I.R of Iran

YA



http://ijhp.ir/article-1-148-en.html

[ Downloaded from ijhp.ir on 2026-05-18 ]

w5 50l lags jslid ol alE i iny

10.

11

12.

13.

14.

15.

va

Parsons L, Watson J, Connolly P, et al. Improving Human Health and
Physical Capabilities. In: Roco MC, Bainbndge WS, editors.
Converging Technologies for Improving Human Performance.
Dordrecht: Springer; 2003. P. 179-273.

Doorn M. Converging Technologies: Innovation Patterns and Impacts
on Society. Den Haag: Study Centre for Technology Trends; 2006.
Roco MC, Bainbridge WS. Converging Technologies for Improving Human
Performance. Dordrecht: Springer; 2003

The Third Revolution: The Convergence of the Life Sciences, Physical
Institute  of

Sciences, and Engineering. 2011. Massachusetts

Technology.  Available at:  https://www.aplu.org/projects-and-
initiatives/research-science-and-technology /MITwhitepaper.pdf

Park HS. Technology convergence, open innovation, and dynamic
economy. J Open Innov Technol Mark Complex 2017; 3(4): 24.
Convergence of Knowledge, Technology, and Society: Beyond
Convergence of Nano-Bio-Info-Cognitive Technologies. 2013.
Auvailable at: https://www.semanticscholar.org/ paper/EXECUTIVE-
SUMMARY-1-Convergence-of-Knowledge-%2C-%2C-
%3A/f33e6611adaclae37547299d799h7f210913cff2

Andler D, Barthelmé S, Beckert B, et al. Converging Technologies and
their impact on the Social Sciences and Humanities (CONTECS). An
analysis of critical issues and a suggestion for a future research agenda,
Final Report. 2008. Available at: https://cordis.europa.eu/docs/results
/28/28837/124377001-6_en.pdf

Schwab K. The Fourth Industrial Revolution. Translated by 1. Nabipour.
Bushehr: Bushehr University of Medical Sciences; 2017. [In Persian]
Workshop Report: Convergence of Disciplines. 2014. Available at:
https://www.scienceeurope.org/media/uOycrgkz/workshop_report_con
vergence_final.pdf

Albright RE. Roadmapping Convergence. 2003. Available at: http:/Awww.
albrightstrategy.com/papers/Roadmapping_Convergence.pdf

National Research Council. Convergence: Facilitating Transdisciplinary
Integration of Life Sciences, Physical Sciences, Engineering, and
Beyond. Washington: The National Academic Press; 2014.

Nabipour I. The third generation university in the fourth industrial revolution.
Bushehr: Bushehr University of Medical Sciences; 2018. [In Persian]

Sharp P, Hockfield S. Convergence: The future of health. Science
2017; 355(6325): 589.

Nordmann A. Converging technologies: shaping the future of European
societies. Luxembourg: Publications Office of the European Union;
2004.

Bainbridge WS, Roco MC. Science and technology convergence: with
emphasis for nanotechnology-inspired convergence. J Nanopart Res
2016; 18: 211.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

&lw
Roco MC, Bainbridge WS. The new world of discovery, invention, and
innovation: convergence of knowledge, technology, and society. J
Nanopart Res 2013; 15: 1946.
Ellis VV, Mayer M. The convergence of life sciences and high tech:
implications for engaging the unengaged. 2014. Available at:
https://mww.lexology.com/library/detail.aspx?g=8834207c-e0a0-4d4d-
bc5b-6150c69229ab
Nabipour I. Theory of interdisciplinary approach in medicine. Bushehr:
Bushehr University of Medical Sciences; 2012. [In Persian]
Wissema JG. Towards the third generation university: managing the
university in transition. Cheltenham: Edward Elgar Publishing; 2009.
Beckert B, Blumel C, Friedewald M. Visions and Realities in
Converging Technologies: Exploring the technology base for
convergence. Innovation 2007; 20(4): 375-394.
Nabipour I, Assadi M. A scientific vision into the brain initiative,
National Institutes of Health. Iran South Med J 2015; 18(2): 433-447.
[In Persian]
James Cannan J, Hu H. Human-Machine Interaction (HMI): A Survey.
Technical Report: CES-508. School of Computer Science & Electronic
Engineering. University of Essex. Auvailable at:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.186.1644&re
p=repl&type=pdf
Nabipour 1, Assadi M. Precision medicine, an approach for
development of the future medicine technologies. Iran South Med J
2016; 19(1): 167-184. [In Persian]
Nabipour I. The Future of Medicine. Bushehr: Bushehr University of
Medical Sciences; 2016. [In Persian]
Nabipour I. A Roadmap Draft for the Development of Synthetic Biology
in LR. Iran. Iran South Med J 2017; 20(5): 501-518. [In Persian]
Nabipour 1. Philosophy, ethics and politics in synthetic biology.
Bushehr: Bushehr University of Medical Sciences; 2018. [In Persian]
Hood L. Systems biology and p4 medicine: past, present, and future.
Rambam Maimonides Med J 2013 Apr 30; 4(2): e0012.
Nabipour I, Asadi M. Systems medicine P4 medicine. Bushehr: Bushehr
University of Medical Sciences; 2014. [In Persian]
Greene JA, Loscalzo J. Putting the Patient Back Together - Social
Medicine, Network Medicine, and the Limits of Reductionism. N Engl
J Med 2017; 21; 377(25): 2493-2499.
Nabipour I. NIH Roadmap for Medical Research and Knowledge Based
Economy. Bushehr: Bushehr University of Medical Sciences; 2008. [In
Persian]
Matyushenk I, Sviatukha I, Sahno A. Prospects for Governmental Support
of Convergent Technologies Development in the World and Ukraine.
Advanced Science Journal 2017; 1: 10-24.


https://www.aplu.org/projects-and-initiatives/research-science-and.../MITwhitepaper.pdf
https://www.aplu.org/projects-and-initiatives/research-science-and.../MITwhitepaper.pdf
https://www.semanticscholar.org/%20paper/EXECUTIVE-SUMMARY-1-Convergence-of-Knowledge-%2C-%2C-%3A/f33e6611adac1ae37547299d799b7f210913cff2
https://www.semanticscholar.org/%20paper/EXECUTIVE-SUMMARY-1-Convergence-of-Knowledge-%2C-%2C-%3A/f33e6611adac1ae37547299d799b7f210913cff2
https://www.semanticscholar.org/%20paper/EXECUTIVE-SUMMARY-1-Convergence-of-Knowledge-%2C-%2C-%3A/f33e6611adac1ae37547299d799b7f210913cff2
https://cordis.europa.eu/docs/results%20/28/28837/124377001-6_en.pdf
https://cordis.europa.eu/docs/results%20/28/28837/124377001-6_en.pdf
http://www/
https://www.lexology.com/library/detail.aspx?g=8834207c-e0a0-4d4d-bc5b-6150c69229ab
https://www.lexology.com/library/detail.aspx?g=8834207c-e0a0-4d4d-bc5b-6150c69229ab
http://citeseerx.ist.psu.edu/
http://ijhp.ir/article-1-148-en.html
http://www.tcpdf.org

