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Abstract 

Nano biosensors are devices that compute a biochemical or biological hap by utilizing any optical, magnetic, or electronic technology through a 
compact probe.it is basically a quantifying system that uses biological interactions for evaluation of a material or constituent whose concentration 
is varying.
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Introduction

A nano biosensor is a means of detecting biological agents such 
as antibodies, proteins, nucleic acids, pathogens, and metabolites 
[1]. Bioreceptor component of a nano biosensor serves as a 
template for the material or sample to be exposed for detection [2]. 
There are various materials that can be used as bioreceptor such 
as an antibody molecule is tested against a specific antigen [3] or 
on the other hand a protein is screened using its specific substrate 
[4] etc. Transducer system in a nano biosensor basically converts 
the initial biochemical signal produced as a result of interaction 
between bioanalyte and the bioreceptor into an electrical signal 
[5] which is then is received and amplified by the detector so that 
the related response can be read, studied and analyzed properly 
detected [6,7]. Nano biosensors are made up of nanomaterials or 
nano based constructs in dimensions from 1 to 100 nanometers 
[8]. Their nanosized layout makes them unique and very efficient 
to be used in biosensor technology’s [9]. Nanomaterials not 
only enhance the sensing performance, but it also significantly 
improves the sensitivity and detection limits down to a single 
molecule [10]. The first nano biosensor was designed in 1999 at 
Georgia Institute of Technology which converted the biological 
action of various substances into measurable insights [11]. In 
addition, various recognition molecules are incorporated on the 
surface of nanowire or nanotubes to generate a nano biosensor 
with increased sensitivity [12].

Types of Nano biosensors

Nano biosensors are categorized on the basis of the type of 
substance or material being studied and the applied mechanism  

 
of signal transduction [13]. Classification of nano biosensors 
according to their sensing mechanism includes electrochemical, 
acoustic and magnetic [14,15] which are as follows: 

Acoustic wave nano biosensors

They have been created in order to improve the sensing 
feedbacks so as to improve the overall limits associated with bio 
detection [16]. Acoustic based nano biosensors uses mechanical 
waves as a sensing mechanism to gather medical, biochemical, 
and biophysical information about the substance of interest 
[17]. It has the ability to detect changes in the mass, conductivity, 
elasticity etc. [18]

Electrochemical nano biosensors

With the use of improved electrical means, these sensors 
essentially function to accelerate or evaluate biochemical 
reactions [19]. The majority of these devices are made up of 
metallic nanoparticles. With the help of metallic nanoparticles, 
the chemical reactions between biomolecules can be quickly and 
efficiently carried out [20].

Magnetic nano biosensors

Magnetic nano biosensors make use of specially designed 
magnetic nanoparticles [21]. These are largely nanocrystalline 
based materials which can be used either separately or in 
combination with other conjugates [22]. In terms of biomedical 
application, these types of sensors are highly valuable. The super 
paramagnetic property of magnetic nanoparticles has been 
exploited in special devices such as superconducting quantum 
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interference devices (SQUID) for quick and easy detection of 
biological entities [23]. 

Nanotube Based Biosensors

Carbon nanotubes are one of the most widely used 
nanomaterials in biological studies, since their discovery in 1990’s 
they have attracted mankind due to its some remarkable and 
marvelous properties the most essential of which are electronic 
conductivity, flexible physical geometric features, and the ever-
dynamic physicomechanical properties, along with having high 
mechanical strength and folding abilities [24,25]. The most well-
known sensing advancements are innovations in the development 
of glucose biosensors that incorporate the use of nanotubes as 
immobilizing surfaces for the enzyme glucose oxidase, which is 
used to estimate glucose from a variety of physiological fluids 
[26]. Single walled nanotubes have been successfully used for 
enzymatic detection of glucose [27].

Applications of Nano biosensors

Biomedical and diagnostic applications

Used for the detection of serum antigens and carcinogens, in 
the detection of disorders like diabetes, cancer, allergic responses, 
urinary tract bacterial infections, cancer [28]. DNA nano 
biosensors are effective tools for quick and accurate determination 
of pathogens, drug screening, diseases, genetic disorders etc. [29].

Applications in agriculture

Nano biosensors can detect soil pH, moisture, and a wide 
range of diseases, as well as insecticides, herbicides, pesticides, 
and fertilizers concentration in soil [30]. Nano biosensors, when 
used properly and in a controlled manner, can help to assist 
sustainable agriculture by increasing crop productivity [31].

Environmental applications

Nano biosensors have been used for the detection of 
environmental pollutants, toxic intermediates, heavy metals from 
waste streams, [32] for monitoring humidity level, ground water 
screening etc. [33].

Applications in industry

Nano biosensors also plays a huge role in quality control 
operations in food sector such as to measure carbohydrates, 
alcohols and acids [34]. In addition, nano biosensors can also be 
used during fermentation process during manufacturing of beer, 
yogurt, and soft drinks etc. [35].

Conclusion

Thus, nano biosensor technology proves to be effective in a 
wide range of applications such as in diagnostics, agriculture 
and environment. This technology promises effective and fast 
detection of molecules or constituents with high accuracy and 
sensitivity.

References
1. Bellan LM, Wu D, Langer RS (2011) Current trends in nano biosensor 

technology. Wiley Interdisciplinary Reviews: Nanomedicine and 
Nanobiotechnology 3(3): 229-246.

2. Sagadevan S, Periasamy M (2014) Recent trends in nano biosensors 
and their applications-a review. Rev Adv Mater Sci 36: 62-69.

3. Malik P, Katyal V, Malik V, Asatkar A, Inwati G, et al. (2013) Nano 
biosensors: concepts and variations. International Scholarly Research 
Notices.

4. Touhami A (2014) Biosensors and nano biosensors: design and 
applications. Nanomedicine 15: 374-403.

5. Romero MR, Picchio ML (2020) Biosensors based on nanomaterials: 
transducers and modified surfaces for diagnostics. In: Nanobiomaterial 
Engineering, Springer, Singapore. p. 15-47.

6. Mishra RK, Rajakumari R (2019) Nanobiosensors for biomedical 
application: present and future prospects. In: Characterization and 
Biology of Nanomaterials for Drug Delivery, Elsevier, p. 1-23

7. Noori R, Ahmad R, Sardar M (2020) Nanobiosensor in health sector: 
the milestones achieved and future prospects. In: Nanobiosensors 
for Agricultural, Medical and Environmental Applications, Springer, 
Singapore, p. 63-90.

8. Jiang LY, Yao FF, Ren JY, Zhang FQ, He ZD (2009) Application of 
nanomaterials in biosensor. Transducer and Microsystem Technologies.

9. Pandey P, Datta M, Malhotra BD (2008) Prospects of nanomaterials in 
biosensors. Analytical Letters 41(2): 159-209.

10. Ahmad R, Wolfbeis OS, Hahn YB, Alshareef HN, Torsi L, et al. (2018) 
Deposition of nanomaterials: a crucial step in biosensor fabrication. 
Materials Today Communications 17: 289-321.

11. Lin ZH, Zhu G, Zhou YS, Yang Y, Bai P, et al. (2013) A self-powered 
triboelectric nanosensor for mercury ion detection. Angewandte 
Chemie 52(19): 5065-5069.

12. Hu Y, Zhou J, Yeh PH, Li Z, Wei TY, et al. (2010) Supersensitive, fast-
response nanowire sensors by using Schottky contacts. 22(30): 3327-
3332.

13. Moradi S, Khaledian S, Abdoli M, Shahlaei M, Kahrizi D (2018) Nano-
biosensors in cellular and molecular biology. Cellular and Molecular 
Biology 64(5): 85-90.

14. Girigoswami K, Akhtar N (2019) Nanobiosensors and fluorescence-
based biosensors: An overview. International Journal of Nano 
Dimension 10(1): 1-17.

15. Seo SE, Tabei F, Park SJ, Askarian B, Kim KH, et al. (2019) Smartphone 
with optical, physical, and electrochemical nanobiosensors. Journal of 
Industrial and Engineering Chemistry 77: 1-11.

16. Solaimuthu A, Vijayan AN, Murali P, Korrapati PS (2020) Nano-
biosensors and their relevance in tissue engineering. Current Opinion 
in Biomedical Engineering 13: 84-93.

17. Singh AK, Das A, Kumar P (2021) Nanobiosensors and Their 
Applications. In: Nanotechnology, Jenny Stanford Publishing, pp. 249-
288.

18. Melnikov AE, Soldatov ES, Kuznetsova IE, Kolesov VV, Anisimkin VI, et 
al. (2019) An Acousto-Electric Nanobiosensor. Bulletin of the Russian 
Academy of Sciences: Physics 83(1): 52-54.

19. Pumera M, Sanchez S, Ichinose I, Tang J (2007) Electrochemical 
nanobiosensors. Sensors and Actuators B: Chemical 123(2): 1195-
1205.

http://dx.doi.org/10.19080/GJPPS.2021.09.555762
https://pubmed.ncbi.nlm.nih.gov/21391305/
https://pubmed.ncbi.nlm.nih.gov/21391305/
https://pubmed.ncbi.nlm.nih.gov/21391305/
https://www.ipme.ru/e-journals/RAMS/no_13614/06_13614_suresh.pdf
https://www.ipme.ru/e-journals/RAMS/no_13614/06_13614_suresh.pdf
https://www.hindawi.com/journals/isrn/2013/327435/
https://www.hindawi.com/journals/isrn/2013/327435/
https://www.hindawi.com/journals/isrn/2013/327435/
https://www.tandfonline.com/doi/abs/10.1080/00032710701792620?journalCode=lanl20
https://www.tandfonline.com/doi/abs/10.1080/00032710701792620?journalCode=lanl20
https://www.sciencedirect.com/science/article/abs/pii/S235249281830268X
https://www.sciencedirect.com/science/article/abs/pii/S235249281830268X
https://www.sciencedirect.com/science/article/abs/pii/S235249281830268X
https://pubmed.ncbi.nlm.nih.gov/23568745/
https://pubmed.ncbi.nlm.nih.gov/23568745/
https://pubmed.ncbi.nlm.nih.gov/23568745/
https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.201000278
https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.201000278
https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.201000278
https://pubmed.ncbi.nlm.nih.gov/29729711/
https://pubmed.ncbi.nlm.nih.gov/29729711/
https://pubmed.ncbi.nlm.nih.gov/29729711/
http://www.ijnd.ir/article_660965.html
http://www.ijnd.ir/article_660965.html
http://www.ijnd.ir/article_660965.html
https://www.sciencedirect.com/science/article/abs/pii/S1226086X19301996
https://www.sciencedirect.com/science/article/abs/pii/S1226086X19301996
https://www.sciencedirect.com/science/article/abs/pii/S1226086X19301996
https://www.sciencedirect.com/science/article/abs/pii/S2468451119300790
https://www.sciencedirect.com/science/article/abs/pii/S2468451119300790
https://www.sciencedirect.com/science/article/abs/pii/S2468451119300790
https://link.springer.com/article/10.3103%2FS1062873819010167
https://link.springer.com/article/10.3103%2FS1062873819010167
https://link.springer.com/article/10.3103%2FS1062873819010167
https://www.nims.go.jp/1Dnanomaterials/publications/094.pdf
https://www.nims.go.jp/1Dnanomaterials/publications/094.pdf
https://www.nims.go.jp/1Dnanomaterials/publications/094.pdf


Global Journal of Pharmacy & Pharmaceutical Sciences

How to cite this article:   Nida T K. Nanobiosensor - A Brief Overview. Glob J Pharmaceu Sci. 2021; 9(3): 555762. DOI: 10.19080/GJPPS.2021.09.555762003

20. Hammond JL, Formisano N, Estrela P, Carrara S, Tkac J (2016) 
Electrochemical biosensors and nanobiosensors. Essays in 
biochemistry 60(1): 69-80.

21. Haun JB, Yoon TJ, Lee H, Weissleder R (2010) Magnetic nanoparticle 
biosensors. Wiley Interdisciplinary Reviews: Nanomedicine and 
Nanobiotechnology 2(3): 291-304.

22. Rocha STA (2014) Sensors and biosensors based on magnetic 
nanoparticles. TrAC Trends in Analytical Chemistry 62: 28-36.

23. Enpuku K, Tsujita Y, Nakamura K, Sasayama T, Yoshida T (2017) 
Biosensing utilizing magnetic markers and superconducting quantum 
interference devices. Superconductor Science and Technology 30(5): 
053002.

24. Yang N, Chen X, Ren T, Zhang P, Yang D (2015) Carbon nanotube-based 
biosensors. Sensors and Actuators B: Chemical 207: 690-715.

25. Atashbar MZ, Bejcek B, Singamaneni S, Santucci S (2004) Carbon 
nanotube-based biosensors. In: Sensors, IEEE, pp. 1048-1051.

26. Wang SG, Zhang Q, Wang R, Yoon SF (2003) A novel multi-walled 
carbon nanotube-based biosensor for glucose detection. Biochemical 
and biophysical research communications 311(3): 572-576.

27. Cella LN, Chen W, Myung NV, Mulchandani A (2010) Single-walled 
carbon nanotube-based chemiresistive affinity biosensors for small 
molecules: ultrasensitive glucose detection. Journal of the American 
Chemical Society 132(14): 5024-5026.

28. Saylan Y, Yılmaz F, Denizli A (2021) Nanobiosensors for Biomedical 
Applications. Nanotechnology Applications in Health and 
Environmental Sciences, pp. 147-157.

29. Chandrasekaran AR (2017) DNA nanobiosensors: an outlook on signal 
readout strategies. Journal of Nanomaterials.

30. Ghaffar N, Farrukh MA, Naz S (2020) Applications of Nanobiosensors 
in Agriculture. Nanoagronomy. Springer, Cham, 10: 179-196.

31. Rai V, Acharya S, Dey N (2012) Implications of nanobiosensors in 
agriculture. 3(2).

32. Salouti M, Khadivi DF (2020) Biosensors and nanobiosensors in 
environmental applications. In Biogenic nanoparticles and their use in 
agro-ecosystems. Springer, Singapore. pp. 515-591.

33. Rabbani M, Hoque ME, Mahbub ZB (2020) Nanosensors in biomedical 
and environmental applications: Perspectives and prospects. In: 
Nanofabrication for Smart Nanosensor Applications. Elsevier. pp. 163-
186.

34. Verma ML (2017) Enzymatic nanobiosensors in the agricultural and 
food industry. Nanoscience in Food and Agriculture 4: 229-245.

35. Otles S, Yalcin B (2012) Review on the application of nanobiosensors 
in food analysis. Acta Scientiarum Polonorum Technologia Alimentaria 
11(1): 7-18.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

Track the below URL for one-step submission 
 https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI:  10.19080/GJPPS.2021.09.555762

http://dx.doi.org/10.19080/GJPPS.2021.09.555762
https://pubmed.ncbi.nlm.nih.gov/27365037/
https://pubmed.ncbi.nlm.nih.gov/27365037/
https://pubmed.ncbi.nlm.nih.gov/27365037/
https://pubmed.ncbi.nlm.nih.gov/20336708/
https://pubmed.ncbi.nlm.nih.gov/20336708/
https://pubmed.ncbi.nlm.nih.gov/20336708/
https://www.sciencedirect.com/science/article/abs/pii/S0165993614001617
https://www.sciencedirect.com/science/article/abs/pii/S0165993614001617
https://iopscience.iop.org/article/10.1088/1361-6668/aa5fce
https://iopscience.iop.org/article/10.1088/1361-6668/aa5fce
https://iopscience.iop.org/article/10.1088/1361-6668/aa5fce
https://iopscience.iop.org/article/10.1088/1361-6668/aa5fce
https://www.sciencedirect.com/science/article/abs/pii/S0925400514012507
https://www.sciencedirect.com/science/article/abs/pii/S0925400514012507
https://pubmed.ncbi.nlm.nih.gov/14623308/
https://pubmed.ncbi.nlm.nih.gov/14623308/
https://pubmed.ncbi.nlm.nih.gov/14623308/
https://pubmed.ncbi.nlm.nih.gov/20334381/
https://pubmed.ncbi.nlm.nih.gov/20334381/
https://pubmed.ncbi.nlm.nih.gov/20334381/
https://pubmed.ncbi.nlm.nih.gov/20334381/
https://www.hindawi.com/journals/jnm/2017/2820619/
https://www.hindawi.com/journals/jnm/2017/2820619/
https://www.scirp.org/html/10-3200181_18992.htm
https://www.scirp.org/html/10-3200181_18992.htm
https://pubmed.ncbi.nlm.nih.gov/22230970/
https://pubmed.ncbi.nlm.nih.gov/22230970/
https://pubmed.ncbi.nlm.nih.gov/22230970/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/GJPPS.2018.06.555692
http://dx.doi.org/10.19080/GJPPS.2021.09.555762

