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ABSTRACT

Since the last decade, signi�cant developments have been made in the area of bone

tissue engineering associated with the emergence of novel biomaterials as well as

techniques of sca�old fabrication. Despite all these developments, the translation

from research �ndings to clinical applications is still very limited. Manufacturing the

designed tissue constructs in a scalable manner remains the most challenging

aspect. This bottleneck could be overcome by using bioreactors for the

manufacture of these tissue constructs. In this review, a current scenario of bone

injuries/defects and the cause of the translational gap between laboratory research

and clinical use has been emphasized. Furthermore, various bioreactors being used

in the area of bone tissue regeneration in recent studies have been highlighted
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along with their advantages and limitations. A vivid literature survey on the ideal

attributes of bioreactors has been accounted, viz. dynamic, versatile, automated,

reproducible and commercialization aspects. Additionally, the illustration of

computational approaches that should be combined with bone tissue engineering

experiments using bioreactors to simulate and optimize cellular growth in bone

tissue constructs has also been done extensively.
 KEYWORDS: Biofabrication bioreactors mechanotransduction sca�olds bone tissue engineering

Previous article View latest articles Next article 

PDF download + Online access
48 hours access to article PDF & online version

Article PDF can be downloaded

Article PDF can be printed

USD 58.00  Add to cart

Issue Purchase
30 days online access to complete issue

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://www.tandfonline.com/action/ssostart?redirectUri=%2Fdoi%2Ffull%2F10.1080%2F02648725.2022.2162249
javascript:void(0);
https://www.tandfonline.com/action/showRestoreContentAccess
https://www.tandfonline.com/action/saveItem?doi=10.1080/02648725.2022.2162249
https://www.tandfonline.com/keyword/Biofabrication
https://www.tandfonline.com/keyword/Bioreactors
https://www.tandfonline.com/keyword/Mechanotransduction
https://www.tandfonline.com/keyword/Scaffolds
https://www.tandfonline.com/keyword/Bone+Tissue+Engineering
https://www.tandfonline.com/action/showAxaArticles?journalCode=tbgr20
https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2163805
https://www.tandfonline.com/action/addToCart?id=S&TAP_N_2014-S&T%20ARTICLE%20PURCHASE%20ROW%202023-ELECTRONIC-USD-10.1080/02648725.2022.2162249-585191
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0


1/4/23, 11:52 AM Bioengineering of bone tissues using bioreactors for modulation of mechano-sensitivity in bone: Biotechnology and Genetic E…

https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2162249 3/8

* Local tax will be added as applicable

Acknowledgements

Darshna would like to thank CSIR-India for senior research fellowship (File No.:
09/1217(0071)/2019-EMR-I). Rahul Kumar thanks IIT(BHU) for providing institute fellowship.
Pranjal Chandra thanks the Director, IIT(BHU), Varanasi for providing necessary facility for
completion of this work.

Disclosure statement

No potential con�ict of interest was reported by the authors.

Additional information

Funding

The authors reported thereis no funding associated with the work featured in this article.

Notes on contributors

Darshna
Darshna has received her M.Tech. in Bioinformatics from the
Department of Applied Sciences Indian Institute of Information

Article PDFs can be downloaded

Article PDFs can be printed

USD 306.00  Add to cart

Learn more

Purchase access via tokens
Choose from packages of 10, 20, and 30 tokens
Can use on articles across multiple libraries & subject collections

Article PDFs can be downloaded & printed

From USD 450.00
per package

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://www.tandfonline.com/action/addToCart?id=TBGRPF_ISS_2023-TBGRPF_ISS_2023_ZF-ELECTRONIC-USD-10.1080/02648725.2022.2162249-616978
https://www.tandfonline.com/action/showResearchPassportOffers
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0


1/4/23, 11:52 AM Bioengineering of bone tissues using bioreactors for modulation of mechano-sensitivity in bone: Biotechnology and Genetic E…

https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2162249 4/8

Department of Applied Sciences, Indian Institute of Information
Technology-Allahabad, Prayagraj, Uttar Pradesh, India. She is currently
pursuing PhD from the School of Biochemical Engineering, Indian
Institute of Technology (BHU), Varanasi, India. Her research interest
includes nanobioengineering, tissue engineering, and biosensors.

Rahul Kumar
Rahul Kumar has received his Ph.D from the School of Biochemical
Engineering, Indian Institute of Technology (BHU), Varanasi, India. His
research interest includes cancer theranostics and targeted drug
delivery.

Pradeep Srivastava
Dr. Pradeep Srivastava is currently employed as executive director at
Technology Information, Forecasting and Assessment Council (DST),
New Delhi, India. He is a professor and ex-chair of the School of
Biochemical Engineering, Indian Institute of Technology (BHU), Varanasi,
India. His research focus is microbial engineering, Bioreactor Kinetics,
Modelling & Scaleup, Downstream Processing, Recombinant Proteins,
Drug Delivery Techniques, Tissue Engineering, and IPR and Technology
Transfer. He has published more than 100 publications in reputed
journals. He is also an editorial member and recipient of many honours
and awards.

Pranjal Chandra
Dr. Pranjal Chandra is currently employed as an Associate Professor at
the School of Biochemical Engineering, Indian Institute of Technology
(BHU), Varanasi, India. His research focus is highly interdisciplinary,
spanning a wide range in biotechnology, nanobiosensors, material
engineering, nanomedicine etc. He has published 17 books on various
aspects of biosensors / medical diagnostics from IET London, Springer
Nature, CRC press USA, Elsevier. He has also published over 129 journal
articles in topmost journals of his research area. He has designed
several commercially viable biosensing prototypes that can be operated
for onsite analysis for biomedical diagnostics. He is recipient of many
prestigious awards, coveted honours, and fellowships.

   

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0


1/4/23, 11:52 AM Bioengineering of bone tissues using bioreactors for modulation of mechano-sensitivity in bone: Biotechnology and Genetic E…

https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2162249 5/8

 

Related Research 

Cited by

Recommendations aren't yet available

Recommended articles

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0


1/4/23, 11:52 AM Bioengineering of bone tissues using bioreactors for modulation of mechano-sensitivity in bone: Biotechnology and Genetic E…

https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2162249 6/8

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0


1/4/23, 11:52 AM Bioengineering of bone tissues using bioreactors for modulation of mechano-sensitivity in bone: Biotechnology and Genetic E…

https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2162249 7/8

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0


1/4/23, 11:52 AM Bioengineering of bone tissues using bioreactors for modulation of mechano-sensitivity in bone: Biotechnology and Genetic E…

https://www.tandfonline.com/doi/full/10.1080/02648725.2022.2162249 8/8

Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

  

 

Keep up to date

Register to receive personalised research and resources
by email

Copyright © 2023 Informa UK Limited Privacy policy Cookies Terms &

conditions Accessibility

Registered in England & Wales No. 3099067
5 Howick Place | London | SW1P 1WG

Home   All Journals   Biotechnology and Genetic Engineering Reviews   List of Issues
 Latest Articles   Bioengineering of bone tissues using bio ....

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancisgroup.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/?utm_source=website&utm_medium=banner&utm_campaign=B004808_em1_10p_5ec_d713_footeradspot
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tbgr20
https://www.tandfonline.com/loi/tbgr20
https://www.tandfonline.com/toc/tbgr20/0/0

