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DESCRIPTION

Tuberculosis (TB) is a highly infectious disease caused by the
bacteria Mycobacterium tuberculosis. TB is a major global health
issue, with an estimated 10 million people falling ill with the
disease each year and 1.4 million dying from it. Early diagnosis
and treatment of TB are critical to controlling the spread of the
disease and reducing mortality rates. However, traditional
diagnostic methods for TB, such as sputum microscopy and
culture, are time-consuming and require specialized laboratory
equipment and trained personnel [1]. On-chip TB diagnostics
are emerging as a promising solution to these challenges. On-
chip TB diagnostics use microfluidic chips that contain
miniaturized laboratory systems to process and analyze samples
of bodily fluids, such as sputum or blood, for the presence of TB
bacteria. These chips integrate multiple functions, such as
sample preparation, nucleic acid amplification, and detection,
onto a single platform, reducing the time and complexity of the
diagnostic process [2].

One of the main advantages of on-chip TB diagnostics is their
speed. Traditional diagnostic methods for TB can take several
weeks to produce results, but on-chip diagnostics can provide
results within hours or even minutes [3]. This is critical for
patients in low-resource settings, where delays in diagnosis and
treatment can lead to the spread of the disease and higher
mortality rates. Another advantage of on-chip TB diagnostics is
their portability. Microfluidic chips are small and can be easily
transported to remote or underserved areas, where access to
laboratory facilities may be limited [4]. This makes on-chip
diagnostics an ideal solution for addressing the global burden of
TB, which disproportionately affects low- and middle-income
countries. Several on-chip TB diagnostic platforms have been
developed and tested in recent years. One example is the
GeneXpert system, developed by Cepheid, which uses a
disposable cartridge to process sputum samples for TB bacteria.
The integrates preparation,
amplification, and detection on a single chip, producing results

system sample nucleic acid

within two hours [5]. The GeneXpert system has been shown to
be highly accurate and is now widely used in many countries [6].

Another example is the Lab-on-a-Chip for TB platform, developed
by researchers at the Indian Institute of Science. The platform uses
a microfluidic chip to isolate and concentrate TB bacteria from
sputum samples, followed by nucleic acid amplification and
detection. The platform produces results within 90 minutes and
has shown high sensitivity and specificity in clinical trials [7].
Despite the promise of on-chip TB diagnostics, there are still
challenges to their widespread adoption. One challenge is the cost
of the technology. While the cost of on-chip TB diagnostics has
decreased in recent years, it is still higher than traditional
diagnostic methods in many low- and middle-income countries.
Efforts to reduce the cost of the technology, such as through bulk
purchasing and manufacturing, are underway [8].

Another challenge is the need for trained personnel to operate
the technology. While on-chip TB diagnostics are simpler and
faster than traditional methods, they still require some technical
expertise to operate and interpret the results [9]. Training
programs for healthcare workers and laboratory technicians are
essential to ensure the successful adoption of on-chip TB
diagnostics [10].

In conclusion, on-chip TB diagnostics offer a promising solution
to the challenges of diagnosing and treating TB. Their speed,
portability, and accuracy make them an ideal solution for
addressing the global burden of TB, particularly in low- and
middle-income countries. While there are still challenges to their
widespread adoption, efforts to reduce costs and increase access
to training programs are underway, paving the way for a future
where on-chip TB diagnostics are a routine part of TB diagnosis
and treatment.

REFERRENCES

1. Taketa K, Endo Y, Sekiya C, Tanikawa K, Koji T, Taga H,

et al. A collaborative study for the evaluation of lectin-reactive a-

Correspondence to: Sakamoto Igari, Department of Respiratory Medicine, Japanese Red Cross Nagasaki Genbaku Isahaya Hospital, Nagasaki,

Japan, E-mail: igarisakamoto@gmail.jp

Received: 10Jan-2023, Manuscript No. TPMS-23-20642; Editor assigned: 13-Jan-2023, Pre QC No. TPMS-23-20642 (PQ); Reviewed: 27-Jan-2023,
QC No. TPMS-23-20642; Revised: 03-Feb-2023, Manuscript No. TPMS-23-20642 (R); Published: 10-Feb-2023, DOI: 10.35248/2329-9088.23.11:289

Citation: [gari S (2023) On-Chip TB Diagnostics: A Promising Solution for Rapid and Accurate Diagnosis. Trop Med Surg.11:289.

Copyright: © 2023 Igari S. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Trop Med Surg, Vol.11 Iss.1 No:1000289


https://aacrjournals.org/cancerres/article/53/22/5419/499377/A-Collaborative-Study-for-the-Evaluation-of-Lectin
comma (,)


Igari S

fetoproteins in early detection of hepatocellular carcinoma.
Cancer Res. 1993;53(22):5419-5423.

Shimizu K, Taniichi T, Satomura S, Matsuura S, Taga H, Taketa
K. Establishment of assay kits for the determination of
microheterogeneities ~ of  alphafetoprotein  using
affinity electrophoresis. Clin Chim Acta. 1993;214(1):3-12.
Block TM, Marrero ], Gish RG, Sherman M, London WT,
The

early

lectin-

Srivastava S, et al degree of readiness of selected

biomarkers  for  the detection  of  hepatocellular
carcinoma: notes from a recent workshop. Cancer Biomark.
2008;4(1):19-33.

Harrison DJ, Manz A, Fan Z, Luedi H, Widmer HM. Capillary
electrophoresis and sample injection systems integrated on a planar
glass chip. Analytical chemistry. 1992;64(17):1926-1932.

Jeong Y, Jang N, Yasin M, Park S, Chang IS. Intrinsic kinetic
parameters of thermococcus onnurineus nal strains and prediction
of optimum carbon monoxide level for ideal bioreactor operation.
Bioresour Technol. 2016;201:74-79.

Choi HK, Park SY, Oh HJ, Han EJ, Lee YH, Lee ], et al. Pka

negatively regulates pp2cp to activate nf-kbmediated inflammatory

Trop Med Surg, Vol.11 Iss.2 No:1000289

7.

10.

OPEN @ ACCESS Freely available online

signaling. Biochem Biophys Res Commun. 2013;436(3):

473-4717.

Nakamura K, Satomura S, Matsuura S. Liquid-phase binding
assay of human chorionic gonadotropin using high-performance
liquid chromatography. Anal Chem. 1993;65(5):613-616.

Sterling RK, Jeffers L, Gordon F, Sherman M, Venook AP, Reddy
KR, et al. Clinical utility of afpl3% measurement in north
american patients with hcvrelated cirrhosis. Am. J. Gastroenterol
ACG. 2007;102(10):2196-2205.

Black AP, Mehta AS. The search for biomarkers of hepatocellular
carcinoma and the impact on patient outcome. Curr
Opin Pharmacol. 2018;41:74-78.

Sugiyama H, Takeshita H, Tachibana K, Hiranuma S, Takagi
D, Kagawa M, et al. Lens culinaris agglutinin-reactive fraction
of alphafetoprotein as a tumor marker in a patient with
nonseminomatous germ cell tumor with normal alpha-

fetoprotein level. Clin Genitourin Cancer. 2020;18(3):309-311.


https://aacrjournals.org/cancerres/article/53/22/5419/499377/A-Collaborative-Study-for-the-Evaluation-of-Lectin
https://www.sciencedirect.com/science/article/abs/pii/000989819390297H
https://www.sciencedirect.com/science/article/abs/pii/000989819390297H
https://www.sciencedirect.com/science/article/abs/pii/000989819390297H
https://www.sciencedirect.com/science/article/abs/pii/S0006291X13009479
https://pubs.acs.org/doi/pdf/10.1021/ac00053a021
https://pubs.acs.org/doi/pdf/10.1021/ac00053a021
https://pubs.acs.org/doi/pdf/10.1021/ac00053a021
https://journals.lww.com/ajg/Abstract/2007/10000/Clinical_Utility_of_AFP_L3__Measurement_in_North.14.aspx
https://journals.lww.com/ajg/Abstract/2007/10000/Clinical_Utility_of_AFP_L3__Measurement_in_North.14.aspx
https://www.sciencedirect.com/science/article/abs/pii/S1471489218300055
https://www.sciencedirect.com/science/article/abs/pii/S1471489218300055
https://www.sciencedirect.com/science/article/abs/pii/S1558767319303866
https://www.sciencedirect.com/science/article/abs/pii/S1558767319303866
https://www.sciencedirect.com/science/article/abs/pii/S1558767319303866
https://www.sciencedirect.com/science/article/abs/pii/S1558767319303866
https://content.iospress.com/articles/cancer-biomarkers/dma-a498
https://content.iospress.com/articles/cancer-biomarkers/dma-a498
https://content.iospress.com/articles/cancer-biomarkers/dma-a498
https://pubs.acs.org/doi/pdf/10.1021/ac00041a030
https://pubs.acs.org/doi/pdf/10.1021/ac00041a030
https://pubs.acs.org/doi/pdf/10.1021/ac00041a030
https://www.sciencedirect.com/science/article/abs/pii/S0960852415015564
https://www.sciencedirect.com/science/article/abs/pii/S0960852415015564
https://www.sciencedirect.com/science/article/abs/pii/S0960852415015564
https://content.iospress.com/articles/cancer-biomarkers/dma-a498
https://content.iospress.com/articles/cancer-biomarkers/dma-a498
https://pubs.acs.org/doi/pdf/10.1021/ac00041a030
https://pubs.acs.org/doi/pdf/10.1021/ac00041a030
https://www.sciencedirect.com/science/article/abs/pii/S0960852415015564
https://www.sciencedirect.com/science/article/abs/pii/S0960852415015564

	Contents
	On-Chip TB Diagnostics: A Promising Solution for Rapid and Accurate Diagnosis
	DESCRIPTION
	REFERRENCES




