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Abstract: Rapid point-of-care molecular diagnostics are reshaping infectious disease management by enabling early detection and
decentralized testing. This review explores recent advances in isothermal amplification, CRISPR-Cas systems, nanomaterial-based
biosensors, and digital health tools including Al and IoMT. Techniques such as LAMP and RPA, when paired with CRISPR, offer high
accuracy in minimal-resource settings. Nanomaterials like gold nanoparticles and carbon nanotubes enhance sensitivity and portability,
while paper microfluidics and wearable biosensors expand accessibility. Although challenges persist such as validation, regulation, and
equitable deployment- these technologies show promise for transforming global diagnostic capacity. The review emphasizes the need for
integration with health systems to realize the potential of these tools under WHO’s ASSURED framework.
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1. Introduction

Despite major progress in the development of new forms of
therapeutic interventions and preventive public health
strategies, infectious diseases represent one of the first
causes of morbidity and mortality worldwide, especially in
low- and middle-income countries. Fast growth in urban
centres, increased human mobility, and the rise of new forms
of pathogens with high drug resistance have dramatically
highlighted the weakness of traditional approaches in
diagnosing infectious diseases. Traditional approaches in
diagnosing infectious diseases include high-tech laboratory
procedures such as microscopic examination, culture
medium, enzyme-linked immunosorbent assay (Elder’s test),
and the more recent PCR, characterized by high sensitivity
and specificity. These approaches often entail well-equipped
medical labs, skilled personnel, and long processing times.
These factors may hinder decision-making in fast-paced
healthcare situations in resource-limited and decentralized
regions of the world, especially in situations of high human
disease transmission [1]. In response to these challenges,
rapid testing or point-of-care testing technologies (POCT)
have been developed as one of the key pillars for tackling
infectious diseases. POCT makes diagnostic testing possible
during or at a site close to the site of care delivery relative to
patients. The ASSURED criteria developed by the World
Health Organization for diagnostic innovation for infectious
diseases include "Affordable, Sensitive, Specific, User-
friendly, Rapid & Robust, Equipment-free, and Deliverable.
These criteria include some of the core requirements for
diagnostic test development for use at or for use in poor-
resource settings. These criteria play an integral role in
different diagnostic testing technologies. With respect to
POCT technologies, one of the most commonly utilized

diagnostic technologies includes lateral flow assays,
particularly in their various configurations. Whereas they
were originally utilized as platforms to detect pregnancy,
there have been significant developments in incorporating
nanotechnologies, aptamers, as well as nucleic acid probes
to improve their associated analyte sensitivity and their
capacity to detect various pathogens. as well as their ability
to detect various infectious agents. Indeed, one of their most
attractive utility factors includes minimal instrumentation, as
well as emergency response, particularly in field settings [2].
Advances in nucleic acid amplification further strengthen
POCT performance. Isothermal amplification technologies
such as RPA and LAMP enable rapid target amplification at
constant and low temperatures without the need for
sophisticated thermal cycling instrumentation. When these
are combined with lateral flow or fluorescence-based
detection, the systems can arrive at a diagnosis within
minutes and so support early identification of the pathogen
and the epidemic containment [3]. More recently, CRISPR-
Cas systems have redefined molecular diagnostics by
programmable nuclease activity and exceptional specificity.
The DETECTR and SHERLOCK platforms were based on
the Casl2 and Casl3 enzymes, respectively, which
specifically harnessed the collateral cleavage of reporter
molecules for ultra-sensitive detection at attomolar levels.
Scalable and adaptable solutions for a variety of infectious
agents have been proposed [4]. Parallel to these advances,
the application of nanotechnology in biosensors has brought
about enhanced potential in point-of-care devices. Various
forms of nanobased materials, such as gold nanoparticles,
magnetic nanoparticles, graphene, and other 2D materials
based on semiconductors, have shown their potential in
exploring the field. The application of graphene field-effect
transistor sensors has shown ultra-sensitive, real-time
detection potential with ultra-low LOD values [5]. Despite
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these advances, issues related to inequity in diagnostic
devices point towards a new innovation approach to link
advancements with global ethical and equitable public health
policies.

2. Methodology

This review adheres to the structured and systematic
approach in its review of emerging POC diagnostic
technologies. Searches were performed through PubMed,
Scopus, ScienceDirect, and Web of Science for publications
from 2023 to 2025. The search terms were connected by
Boolean operators across concepts: "point-of-care testing,"
"CRISPR  diagnostics,"  "isothermal  amplification,"
"nanomaterial biosensors," "microfluidics," and "infectious
disease detection." Only original research articles, reviews,
and clinical evaluations written in English were considered.

nn

Inclusion criteria comprised studies that reported
technological  development, wvalidation, or clinical
application in human infectious diseases using POC

diagnostics. Exclusion criteria included non-peer-reviewed
reports, veterinary-only studies, and papers that did not
demonstrate methodological transparency with quantitative
outcomes. The selection process involved duplicate removal,
screening of titles and abstracts, and analysis of eligible full
texts for thematic synthesis in accordance with PRISMA
guidelines. Data synthesis entails categorization of major
technological domains, including nucleic acid amplification,
CRISPR platforms, nanomaterial transduction, paper
microfluidics, wearable devices, and AI/IoMT integration.
This will facilitate critical comparison of analytical
performance, usability, and translational readiness.

3. Nucleic-Acid Platforms at the Point of
Care: Isothermal, CRISPR, and Hybrids

In fact, isothermal amplification remains central to point-of-
care molecular testing due to its low power and temperature
demands. Beyond the RPA-LFA foundations introduced
above, LAMP has emerged as a robust alternative with
tolerance to inhibitors and suitability for environmental
matrices. For waterborne pathogens, LAMP coupled to
microfluidics and smartphone readouts enables rapid, field-
deployable surveillance, addressing the time-to-result and
infrastructure limits of culture and qPCR [6]. CRISPR
systems are increasingly embedded in one-pot, multiplex
workflows. A multiplex Casl2b/Casl3 HR-HPV assay
achieved 10-copy sensitivity and 100% specificity in a
single tube, illustrating how thermostable nucleases and
collateral cleavage can be orchestrated for high-risk cervical
cancer screening in low-resource or home settings [7].
CRISPR has similarly been harnessed for antimicrobial-
resistance gene detection and difficult bacterial targets;
integrating genomic surveillance improves target selection
and specificity for fieldable tests [8]. Diagnostic pipelines
continue to diversify: in parasitology, RPA-CRISPR/Cas12a
enabled sensitive, on-site detection of Opisthorchis viverrini
from fecal samples with simple fluorescence readout, a
practical upgrade over low-sensitivity microscopy in
endemic zones [9]. Schistosomiasis diagnosis saw an
electricity-free LAMP incubator (“T-cup”) maintain 65 °C
for ~30-35 minutes with qPCR-comparable results—an
elegant demonstration of frugal innovation for extreme POC

[10].SARS-CoV-2 work continues to anchor platform
generalizability: comparative reviews outline NAAT
evolution from RT-qPCR toward RT-LAMP, CRISPR, and
nanomaterial-assisted LFIA- highlighting speed, cost, and
portability gains essential for surge testing and future
pandemics [11]. Clinical signal to decision continues to
compress as these systems mature, yet stewardship-linked
outcomes matter most. In bloodstream infections, a meta-
analysis (>25,000 patients) showed mortality reduction only
when rapid molecular tests were combined with structured
antimicrobial stewardship programs (RDT + ASP),
underscoring that analytics must be embedded in care
pathways to change outcomes [12].

4. Nanomaterials and Advanced Transduction

Magnetic  Nanoparticles (MNPs) enable magnetic
enrichment and transduction (relaxation switching, tunneling
magnetoresistance, fluorescence quenching), which cuts
assay time and increases sensitivity across electrochemical
and optical sensors amenable to POC miniaturization [13].
Aggregation-induced emission (AIE) materials, luminogens
realize bright, aggregation-enhanced fluorescence and
photostability, enabling lateral-flow and nucleic-acid
sensors, while supporting photodynamic/photothermal
inactivation for viral, TB, and fungal pathogens, thereby
demonstrating the potential of theragnostic at a POC [14].
Graphene and carbon nanostructures. Graphene-oxide
platforms have been coupled with CRISPR-Cas12a to create
GO-quenched fluorescent reporters that "light up" upon
trans-cleavage, thus allowing for on-site detection of sepsis-
causing Salmonella Typhimurium at ~3x10°> CFU/mL in
serum [15]. Single-walled carbon nanotube (SWCNT) FETs
functionalized with anti-Ag85B antibodies differentiated
TB-positive clinical samples within 10 min, with limits of
0.05 fg/mL in buffered tests, as powerful proof of label-free,
real-time antigen detection. Furthermore, a broader probe
chemistry of fluorescent, electrochemical, and photoactive
types has enabled detection of a wider range of pathogens
and host markers, while enabling theranostic approaches
such as photodynamic therapy and targeted delivery
[16].Biomedical SERS, not included in the six sources listed
in the Introduction, allows further advance in single-
molecule sensitivity and multiplexing, along with ongoing
standardization and Al-assisted spectral analysis toward
clinical translation.

5. Paper Microfluidics, Low-Cost Readers,
and New Sample Matrices

Beyond classic dipsticks, pPADs support microfluidic
routing, multiplexing, and colorimetric or electrochemical
readouts with wax/inkjet fabrication and nanomaterial
amplification. Reviews emphasize democratized access for
saliva biomarkers, such as lactate, glucose, and SARS-CoV-
2 antigens, while aligning with the ASSURED/
REASSURED principles [17]- [19]. A capillary-driven
electrochemical microfluidic device using a smartphone-
powered NFC potentiostat has quantified C-reactive protein
with nanobody recognition, demonstrating pump-free flow
control and wireless data capture for bedside inflammation
monitoring in Boonkaew et al [20]. A fluorescent hydrogel
bandage provided real-time pH sensing for chronic wounds,
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where  alkalinity  correlates  with  infection-linked
pathophysiology in animal models-examples of bedside
image-read diagnostics for infection surveillance [21]. Non-
blood sampling continued to progress with microneedle-
based interstitial-fluid collection integrated into LFAs for
the detection of antibodies within 20 minutes, circumventing
phlebotomy barriers and infection risk [22]. Metallic,
inorganic, polymeric, and hydrogel microneedle biosensors
enable pain-free access to ISF with electrochemical/optical
transduction for metabolites, nucleic acids, and proteins.
Continuous monitoring of the infection pathophysiology
with personalized infection care is thus allowed. Parallel
advances in POC wearables emphasize Al-enabled,
noninvasive tracking together with the translational
challenges of standardization and data governance [23].

6. Title, AI, IoMT and Quality systems

Al  permeates  microbiology  across  microscopy
interpretation, MALDI-TOF MS spectra, genome-based
AMR  prediction, and outbreak modeling; yet
interpretability, bias mitigation, and data quality remain
important for trustworthy deployment [24]. In connected
testing, [oMT-integrated biosensors enable real-time data
aggregation for surveillance and triage [25], an approach
reinforced by calls to maintain “warm” point of care
capacity and community-based networks developed during
COVID-19 [26]. Implementation science highlights that
accuracy alone is not sufficient: a multi-country Sexually
Transmitted Infection program with GeneXpert assays
achieved greater than 97-99% concordance underpinned by
structured training and external quality assessment (EQA),
gives evidence that robust EQA and workforce development
are prerequisites for scalable POC [27].

7. Disease-Focused Applications

A nanofluidic POC analyzer (Sysmex PA-100) detected
bacteriuria in 15 min (specificity ~99.4%) and delivered
phenotypic AST within 45 min with approximately 94.6%
categorical agreement, improving optimal antibiotic
selection; demonstrating how rapid, direct-from-urine
phenotyping can curb inappropriate prescribing [28].
Complementarily, Urinary tract infection diagnostics are
developing toward metagenomics and rapid light-scattering
tools to capture microbial ecology and avoid overdiagnosis
[29]. One-pot CRISPR multiplexing for HPV16/18 and
rolling-circle-amplification—to—personal-glucose-meter

workflows for E6/E7 mRNA quantification showcase
complementary strategies for high-throughput, low-
infrastructure screening [30],[31]. Plasma or BAL microbial
cell-free DNA sequencing replaced conventional testing,
particularly for non-Aspergillus infections; while specificity
was high, moderate sensitivity indicates it should augment
not replace existing algorithms [32]. Relatedly, ICU-focused
reviews argue for revised fungal diagnostic frameworks
leveraging B-D-glucan, galactomannan, and PCR to
overcome culture delays. Beyond SWCNT-FET antigen
sensing, platform reviews emphasize GeneXpert Ultra and
stool PCR for pediatric cases, integrating novel sample
processing and fluorescence microscopy to accelerate case
detection and DST vital to End TB strategy timelines [33].
A paper-based B-lactamase subtype visualization (BSV)

sensor classified ESBL/AmpC/carbapenemases within 15-
180 min, improving appropriate prescriptions from 48% to
>80-97%—a compelling, low-cost adjunct to stewardship
[34]. Policy commentaries highlight integration of newly
approved syphilis POC tests with equitable access plans and
confirmatory pathways, aligning with national elimination
targets [35]. In primary care, RADTs provide speed with
variable sensitivity, while PCR-based POC remains
confirmatory standard; diagnostic stewardship is critical to
avoid overuse [36]. Extending POC into homes for older
adults- combining focused lung ultrasound, venous
chemistry, pathogen PCR, and urine flow cytometry- proved
feasible and clinically actionable [37]. Point-of-care
ultrasound phenotyping changes how hepatorenal syndrome
is understood. It moves from being an exclusion diagnosis to
a physiologically guided entity, reducing iatrogenic harms
from blanket volume expansion [38]. LAMP-based water
surveillance and One Health-oriented zoonosis diagnostics
underscore POC’s role beyond clinics, enabling early
detection in community and environmental interfaces [39].
Commercial viability studies of biomimetic sensors
(molecular imprinting, aptamers) identify stability,
specificity, multiplexing, and regulatory validation as
success predictors, while also reaffirming LFA’s outsized
role under REASSURED for cost-sensitive deployment [40].

Table 1: Comparison of Point-of-Care Diagnostic

Technologies
Technology Target Analyte Detection Principle
LAMP DNA/RNA Isothermal amplification
RPA DNA/RNA .Recombmase-m_edlat_ed
isothermal amplification
CRISPR-Cas Collateral cleavage—based
(Cas12/13) DNA/RNA signal amplification
Lateral Flow Antigen / Immunochromatography /
Assays (LFA) Nucleic acid probe hybridization
Gold Nanoparticle | DNA, protein, | Optical/electrochemical
Biosensors antigen signal enhancement
Magnetic . .
Nanoparticle DNA, protein Magnetic enr1chment and
transduction
Sensors
Graphene / CNT Antigen, Label-free electrical
FET Sensors protein signal modulation
Paper Antigen, Capillary-driven
Microfluidics metabolites microfluidics
Wearable / ISF Electrochemical / optical
Microneedle . .
biomarkers sensing
Sensors
Al-IoMT Multi-modal Algorithmic pattern
Integrated Systems data recognition

8. Conclusion and Future Perspectives

Rapid and POC molecular diagnostics are redefining
infectious disease management through the integration of
molecular  precision, nanotechnology, and digital
intelligence. The convergence of CRISPR-Cas systems,
isothermal amplification, and smart biosensing materials has
drastically shortened time-to-result while maintaining
clinical-grade sensitivity. Emerging trends such as Al-
assisted data analytics, ToMT-based connectivity, and
wearable biosensors promise continuous monitoring and
proactive outbreak surveillance. However, equitable
deployment remains the greatest challenge—necessitating
cost-effective  manufacturing, global quality control
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frameworks, and ethical policies that prioritize low-resource
settings. Future research should emphasize multiplexed,
self-calibrating systems, frugal innovations for extreme POC

environments,

and harmonized regulatory standards.

Ultimately, the next generation of molecular diagnostics
must bridge technology with accessibility to achieve

universal

diagnostic equity and strengthen pandemic

preparedness.

References

(1]

(2]

(3]

(4]

(6]

(8]

[10]

Paper |D: SR26128161618

Howard, M. (2024). A market for diagnostic devices
for extreme point-of-care testing: Are we ASSURED of
an ethical outcome? Developing World Bioethics, 24,
84-96. https://doi.org/10.1111/dewb.12389

Vealan, K., Joseph, N., Alimat, S., Karumbati, A. S., &
Thilakavathy, K. (2023). Lateral flow assay: A
promising rapid point-of-care testing tool for
infections and non-communicable diseases. Asian
Biomedicine, 17(6), 250-266.
https://doi.org/10.2478/abm-2023-0068

Zhao, Y., Wel, Y., Ye, C., Cao, J., Zhou, X., Xie, M.,
Qing, J.,, & Chen, Z. (2024). Application of
recombinase polymerase amplification with lateral
flow assay to pathogen point-of-care diagnosis.
Frontiers in Cellular and Infection Microbiology, 14,
1475922. https://doi.org/10.3389/fcimb.2024.1475922
Pandya, K., Jagani, D., & Singh, N. (2024). CRISPR-
Cas systems: Programmable nuclease revolutionizing
the molecular diagnosis. Molecular Biotechnology, 66,
1739-1753. https://doi.org/10.1007/s12033-023-
00819-7

Nisar, S., Dastgeer, G., Shazad, Z. M., Zulfigar, M.
W., Rasheed, A., Igbal, M. Z., ... & Chaudhry, A. R.

(2024). 2D materials in advanced electronic
biosensors  for point-of-care devices. Advanced
Science, 11, 2401386.

https://doi.org/10.1002/advs.202401386

Khodaparast, M., Sharley, D., Marshall, S., & Beddoe,
T. (2024). Advances in point-of-care and molecular
techniques to detect waterborne pathogens. NPJ Clean
Water,  7(74). https://doi.org/10.1038/s41545-024-
00368-9

Ghouneimy, A., Ali, Z., Aman, R., Jiang, W., Aouida,
M., & Mahfouz, M. (2024). CRISPR-based multiplex
detection of human papillomaviruses for one-pot point-
of-care diagnostics. ACS Synthetic Biology, 13(3),
837-850. https://doi.org/10.1021/acssynbio.3c00655
Wanitchanon, T., Chewapreecha, C., & Uttamapinant,
C. (2024). Integrating genomic data with the
development of CRISPR-based point-of-care testing
for bacterial infections. Current Clinical Microbiology
Reports, 11(4), 241-258.
https://doi.org/10.1007/s40588-024-00236-7
Phuphisut, O., Poodeepiyasawat, A., Yoonuan, T.,
Watthanakulpanich, D., Thawornkuno, C., Reamtong,
0., Sato, M., & Adisakwattana, P. (2024). Ov-RPA—
CRISPR/Casi2a assay for the detection of
Opisthorchis  viverrini infection in field-collected
human  feces. Parasites & Vectors, 17(80).
https://doi.org/10.1186/s13071-024-06134-7

van Bergen, K. J. M., Brienen, E. A. T,
Randrianasolo, B. S., Ramarokoto, C. E., Leutscher,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

P., Kjetland, E. F., van Diepen, A., Dekker, F.,
Saggiomo, V., Velders, A. H., & van Lieshout, L.
(2024). Next step towards point-of-care molecular
diagnosis of female genital schistosomiasis (FGS):
Evaluation of an instrument-free LAMP procedure.
Frontiers in Parasitology, 3, 1297310.
https://doi.org/10.3389/fpara.2024.1297310

Liu, Y., Li, Y., Hang, Y., Wang, L., Wang, J., Bao, N.,
Kim, Y., & Jang, H. W. (2024). Rapid assays of
SARS-CoV-2 virus and noble biosensors by
nanomaterials. Nano Convergence, 11(2).
https://doi.org/10.1186/s40580-023-00408-z

Piri, R., Ivaska, L., Kujari, A.-M., Julkunen, 1., Peltola,
V., & Waris, M. (2024). Evaluation of a novel point-
of-care blood myxovirus resistance protein A
measurement for the detection of viral infection at the
pediatric emergency department. The Journal of
Infectious Diseases, 230(5), e1049—e1057.
https://doi.org/10.1093/infdis/jiae367

Wang, M., Jin, L., Leung, P. H.-M., Chow, F. W.-N_,
Zhao, X., Chen, H., Pan, W, Liu, H., & Li, S. (2024).
Advancements in  magnetic — nanoparticle-based
biosensors for point-of-care testing. Frontiers in
Bioengineering and Biotechnology, 12, 1393789.
https://doi.org/10.3389/fbioe.2024.1393789

Wang, W., Wang, J., Hu, Z., Yan, X., Gao, Q., Li, X.,
Zheng, J., Li, B., Wu, Y., & Liao, Y. (2025).

Advancing  aggregation-induced  emission-derived
biomaterials in viral, tuberculosis, and fungal
infectious  diseases. = Aggregate,  6(3), e715.

https://doi.org/10.1002/agt2.715
Kasputis, T., He, Y., Ci, Q., & Chen, J. (2024). On-site

fluorescent detection of sepsis-inducing bacteria using

a graphene-oxide CRISPR-Casl2a (GO-CRISPR)
system. Analytical Chemistry, 96(6), 2676-2683.
https://doi.org/10.1021/acs.analchem.3c05459

Fan, Z., Liu, Y., Ye, Y., & Liao, Y. (2024). Functional
probes for the diagnosis and treatment of infectious
diseases. Aggregate, 5(06), €620.
https://doi.org/10.1002/agt2.620

Narasimhan, A., Jain, H., Muniandy, K., Chinnappan,
R., & Mani, N. K. (2024). Bio-analysis of saliva using
paper devices and colorimetric assays. Journal of
Analysis and Testing, 8, 114-132.
https://doi.org/10.1007/s41664-023-00282-y

Malik, S., Singh, J., Saini, K., Chaudhary, V., Umar,
A., Tbrahim, A. A., Akbar, S., & Baskoutas, S. (2024).

Paper-based sensors: Affordable, versatile, and
emerging analyte detection platforms. Analytical
Methods, 16(18), 2777-2809.

https://doi.org/10.1039/d3ay02258¢g

Bhardwaj, P., Arora, B., Saxena, S., Singh, S., Palkar,
P., Goda, J. S., & Banerjee, R. (2024). Paper-based
point-of-care diagnostics for cancer biomarkers.
Sensors & Diagnostics, 3(4), 504-535.
https://doi.org/10.1039/d3sd00340j

Boonkaew, S., Szot-Karpinska, K., Niedziétka-
Jonsson, J., de Marco, A., & Jonsson-Niedzidtka, M.
(2024). NFC smartphone-based electrochemical
microfluidic ~ device integrated with nanobody
recognition for C-reactive protein. ACS Sensors, 9(6),
3066-3074.
https://doi.org/10.1021/acssensors.4c00249

Volume 15 Issue 1, January 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

DOI: https:/dx.doi.org/10.21275/SR26128161618

1652


http://www.ijsr.net/
https://doi.org/10.3389/fcimb.2024.1475922
https://doi.org/10.1007/s12033-023-00819-7
https://doi.org/10.1007/s12033-023-00819-7
https://doi.org/10.1002/advs.202401386
https://doi.org/10.1038/s41545-024-00368-9
https://doi.org/10.1038/s41545-024-00368-9
https://doi.org/10.1021/acssynbio.3c00655
https://doi.org/10.1007/s40588-024-00236-7
https://doi.org/10.1186/s13071-024-06134-7
https://doi.org/10.3389/fpara.2024.1297310
https://doi.org/10.1186/s40580-023-00408-z
https://doi.org/10.1093/infdis/jiae367
https://doi.org/10.3389/fbioe.2024.1393789
https://doi.org/10.1002/agt2.715
https://doi.org/10.1021/acs.analchem.3c05459
https://doi.org/10.1002/agt2.620
https://doi.org/10.1007/s41664-023-00282-y
https://doi.org/10.1039/d3ay02258g
https://doi.org/10.1039/d3sd00340j
https://doi.org/10.1021/acssensors.4c00249

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

(21]

(23]

(24]

[25]

(27]

[29]

Paper |D: SR26128161618

Al-Hawat, M.-L., Cherifi, K., Tricou, L.-P.,
Lamontagne, S., Tran, M., Ngu, A. C. Y., Manrique,
G., Guirguis, N., Machuca-Parra, A. 1., & Matoori, S.
(2024). Fluorescent pH-sensing bandage for point-of-
care wound diagnostics. Aggregate, 5(6), e472.
https://doi.org/10.1002/agt2.472

Wilkirson, E. C., Li, D., & Lillehoj, P. B. (2024).
Lateral flow-based skin patch for rapid detection of
protein biomarkers in human dermal interstitial fluid.
ACS Sensors, 9(11), 5792-5801.
https://doi.org/10.1021/acssensors.4c00956.
Haghayegh, F., Norouziazad, A., Haghani, E., Feygin,
A. A., Rahimi, R. H., Ghavamabadi, H. A,
Sadighbayan, D., Madhoun, F., Papagelis, M., Felfeli,
T., & Salahandish, R. (2024). Revolutionary point-of-
care wearable diagnostics for early disease detection
and Dbiomarker discovery through intelligent
technologies. Advanced Science, 11(36), 2400595.
https://doi.org/10.1002/advs.202400595

Tsitou, V.-M., Rallis, D., Tsekova, M., & Yanev, N.
(2024). Microbiology in the era of artificial
intelligence: Transforming medical and
pharmaceutical  microbiology.  Biotechnology &
Biotechnological — Equipment,  38(1), 2349587.

https://doi.org/10.1080/13102818.2024.2349587
Parihar, A., Yadav, S., Sadique, M. A., Ranjan, P.,
Kumar, N., Singhal, A., Khare, V., Khan, R.,
Natarajan, S., & Srivastava, A. K. (2023). Internet-of-
medical-things integrated point-of-care biosensing
devices for infectious diseases: Toward better
preparedness for futuristic pandemics. Bioengineering
& Translational ~ Medicine, 8(3), e10481.
https://doi.org/10.1002/btm2.10481

Rakeman-Cagno, J. L., Persing, D. H., & Loeffelholz,
M. J. (2024). Maintaining point-of-care testing
capacity and pandemic preparedness in the post-
COVID-19 era. Expert Review of Molecular
Diagnostics, 24(3), 147-151.
https://doi.org/10.1080/14737159.2023.2260743
Shephard, M., Matthews, S., Andrewartha, K.,
Dimech, W., Cabuang, L., Barbara, C., Chen, X.-S.,
Cordioli, M., Hangali, A., Jiang, T.-T., Kularatne, R.,
Meli, S., Muller, E., Oumzil, H., Padovese, V., Sandri,
A., Vargas, S., Zahra, G., Unemo, M., Blondeel, K., &
Toskin, 1. (2024). Quality control and external quality
assessment for the independent clinic-based evaluation
of point-of-care testing to detect Chlamydia
trachomatis, Neisseria gonorrhoeae, and Trichomonas
vaginalis in eight countries. BMC Infectious Diseases,
24(203). https://doi.org/10.1186/s12879-024-09057-x
Alonso-Tarrés, C., Benjumea Moreno, C., Navarro, F.,
Habison, A. C., Gonzalez-Bertran, E., Blanco, F.,
Borras, J., Garrigd, M., & Saker, J. (2024). Bacteriuria
and phenotypic antimicrobial susceptibility testing in
45 min by point-of-care Sysmex PA-100 system: First
clinical evaluation. European Journal of Clinical
Microbiology & Infectious Diseases, 43, 1533—1543.
https://doi.org/10.1007/s10096-024-04862-3
Bermudez, T., Schmitz, J. E., Boswell, M., &
Humphries, R. (2025). Novel technologies for the
diagnosis of wurinary tract infections. Journal of
Clinical Microbiology, 63(2), ¢00306-24.
https://doi.org/10.1128/jcm.00306-24

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Long, Y., Tao, S., Shi, D., Jiang, X., Yu, T., Long, Y.,
Song, L., & Liu, G. (2024). Special RCA-based
sensitive point-of-care detection of HPV mRNA for
cervical cancer screening. Aggregate, 5(4), ¢5609.
https://doi.org/10.1002/agt2.569

Ghouneimy, A., Ali, Z., Aman, R., Jiang, W., Aouida,
M., & Mahfouz, M. (2024). CRISPR-based multiplex
detection of human papillomaviruses for one-pot point-
of-care diagnostics. ACS synthetic biology, 13(3), 837-
850.

Huygens, S., Schauwvlieghe, A., Wlazlo, N., Moors,
I., Boelens, J., Reynders, M., ... & Rijnders, B. J.
(2024, June). Diagnostic value of microbial cell-free
DNA sequencing for suspected invasive fungal
infections: a retrospective multicenter cohort study.
In Open Forum Infectious Diseases (Vol. 11, No. 6, p.
ofae252). US: Oxford University Press.

Mugenyi, N., Ssewante, N., Baluku, J. B., Bongomin,
F., Mukenya, I. M., Andama, A., & Byakika-Kibwika,
P. (2024). Innovative laboratory methods for improved
tuberculosis diagnosis and drug-susceptibility testing.
Frontiers in Tuberculosis, 1, 1295979.
https://doi.org/10.3389/ftubr.2023.1295979

Li, W, Li, J., Xu, H., Gao, H., & Liu, D. (2024). Rapid
and visual identification of B-lactamase subtypes for
precision antibiotic therapy. Nature Communications,
15(719). https://doi.org/10.1038/s41467-024-44984-y
Whyte, K., Chittle, A., & Tsang, R. S. W. (2024).
Syphilis point-of-care tests (POCTs): Implementation
considerations in Canada. Journal of the Association
of Medical Microbiology and Infectious Disease
Canada, 9(1). https://doi.org/10.3138/jammi-2024-
0008

Nairz, M., & Weiss, G. (2025). How to identify
respiratory pathogens in primary health care — A
review on the benefits, prospects, and pitfalls in using
point of care tests. Infection, 53(7), 1203-1221.
https://doi.org/10.1007/s15010-025-02600-1
Smedemark, S. A., Laursen, C. B., Jarbel, D. E.,
Rosenvinge, F. S., & Andersen-Ranberg, K. (2024).
Improving diagnostics using extended point-of-care
testing during in-home assessments of older adults
with signs of emerging acute disease: A prospective
observational non-randomised pilot and feasibility

study. BMC Geriatrics, 24, 373.
https://doi.org/10.1186/s12877-024-04914-5
Banegas-Deras, E. J.,, Mazon-Ruiz, J., Romero-

Gonzalez, G., Ruiz-Cobo, J. C., Sanz-Garcia, C.,
Serrano-Soto, M., Sanchez, E., & Argaiz, E. R. (2024).
Acute kidney injury and point-of-care ultrasound in
liver cirrhosis: Redefining hepatorenal syndrome.
Clinical  Kidney  Journal, 17(5), sfael12.
https://doi.org/10.1093/ckj/sfae112

Pal, M., Tariku, F., Upadhyay, D., & Zende, R. (2024).
Current innovations in the diagnosis and immunization
of emerging and re-emerging zoonoses. American
Journal of Epidemiology and Infectious Disease,
12(2), 23-28. https://doi.org/10.12691/ajeid-12-2-2
Frigoli, M., Lowdon, J. W., Caldara, M., Cleij, T. J.,
Dilién, H., Eersels, K., & van Grinsven, B. (2024).
Emerging biomimetic sensor technologies for the
detection of pathogenic bacteria: A commercial

Volume 15 Issue 1, January 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

DOI: https:/dx.doi.org/10.21275/SR26128161618

1653


http://www.ijsr.net/
https://doi.org/10.1002/agt2.472
https://doi.org/10.1021/acssensors.4c00956
https://doi.org/10.1002/advs.202400595
https://doi.org/10.1080/13102818.2024.2349587
https://doi.org/10.1002/btm2.10481
https://doi.org/10.1080/14737159.2023.2260743
https://doi.org/10.1186/s12879-024-09057-x
https://doi.org/10.1007/s10096-024-04862-3
https://doi.org/10.1128/jcm.00306-24
https://doi.org/10.1002/agt2.569
https://doi.org/10.3389/ftubr.2023.1295979
https://doi.org/10.1038/s41467-024-44984-y
https://doi.org/10.3138/jammi-2024-0008
https://doi.org/10.3138/jammi-2024-0008
https://doi.org/10.1007/s15010-025-02600-1
https://doi.org/10.1186/s12877-024-04914-5
https://doi.org/10.1093/ckj/sfae112
https://doi.org/10.12691/ajeid-12-2-2

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

viability study. ACS Omega, 9(22), 23155-23171.
https://doi.org/10.1021/acsomega.4c01478.

Author Profile

S Sowmya Priya received her Bachelor’s degree in
Microbiology, Biochemistry, and Chemistry and a
Master’s degree in Microbiology from Osmania
\ University, Hyderabad, in 2009 and 2011, respectively.
: " She began her academic career as a Lecturer at RR
Institute of Allied Health Sciences, and subsequently joined
Acharya Institute of Allied Health Sciences, Bengaluru, where she
served as an Assistant Professor and is currently working as a
professor, actively engaged in teaching, scholarly research, and
institutional academic initiatives.

Pusthela Arun Raj received his B.Sc. and M.Sc.

degrees in Biotechnology and Medical Anatomy from

Sri  Ramakrishna Degree College and  Sri

Venkateshwara Institute of Medical Sciences in 2006

' and 2010, respectively. He began his academic career

at KLE’s Dental College, where he worked from 2011 to 2013.

Subsequently, he served at Narayana Hrudayalaya, Bangalore,

from 2013 to 2016. From 2016 to 2021, he was associated with

Santhiram Medical College, Andhra Pradesh, contributing

extensively to teaching and academic activities. Since 2022, he has

been working as a Professor of Anatomy at the Acharya Institute of

Allied Health Sciences, Bangalore, where he continues to engage in
teaching, research, and academic development.

~n,

degrees in Medical Laboratory Technology from

= Calicut University, Kerala, India. He is currently

’.H, " working as an Associate Professor at Santhi Institute of

: Allied Health Sciences, Kozhikode, Kerala with over 7

years of teaching experience. He is a PhD scholar at Meenakshi
Academy of Higher Education and Research, Chennai.

m Vishnu M. G. received his Bachelor’s and Master’s
-

Volume 15 Issue 1, January 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

Paper 1D: SR26128161618 DOI: https://dx.doi.org/10.21275/SR26128161618

1654


http://www.ijsr.net/
https://doi.org/10.1021/acsomega.4c01478



