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Abstract: Nanotechnology is useful for many applications. The use of nanomaterials can help create 

new innovations that can be applied in several aspects, including medical aspects. In medicine, 

nanomedicine is the specific branch of nanoscience. Applied nanomedicine is useful for diagnosis, 

treatment, and prevention of medical disorders. The applied nanomedicine for diagnosis, nanodiagnosis, 

is confirmed for its advantage. In the present day, COVID-19 is a newly emerging infectious disease 

that already causes pandemic worldwide. This new emerging respiratory viral infection caused the 

pandemic and affected more than 17 million of the world population and result in many deaths. The 

diagnosis of this new disease is a big challenge in medicine. Of several new attempts in diagnosis, 

nanotechnology is presently applied for diagnostic purposes in managing COVID-19. The applied 

nanodiagnosis for managing COVID-19 is an interest application of nanotechnology. In this short 

review, the authors discuss the applied nanodiagnosis for COVID-19.  
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1. Introduction 

Nanotechnology is useful for many applications. In medicine, nanomedicine is the 

specific branch of nanoscience. Applied nanomedicine is useful for diagnosis, treatment, and 

prevention of medical disorders. The applied nanomedicine for diagnosis, nanodiagnosis, is 

confirmed for its advantage. In the present day, COVID-19 is a newly emerging infectious 

disease that already causes pandemic worldwide [1–3]. The applied nanodiagnosis for 

managing COVID-19 is an interest application of nanotechnology [4]. In this short review, the 

authors discuss the applied nanodiagnosis for COVID-19. 

2. How can applied nanotechnology be useful for diagnostic medicine? 

 In medicine, diagnosis is an important process. The diagnosis is the basic requirement 

that can give the information for the practitioner for proper management of the medical 

problem. Diagnostic medicine focuses on a good accurate and reliable diagnostic test. To 

produce a new diagnostic tool, advanced technology is applied. Of several new technologies, 

nanotechnology is already applied in producing the new medical diagnostic system. 

Further development of the new nanodiagnostic tool is based on the basic 

nanomaterials. The nanomaterial-based tool usually has high sensitivity and can give a rapid, 

simple diagnosis at a low cost [5]. At present, there are many newly introduced new 

nanodiagnostic tools.   
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The new nanodiagnostic tool for infection is interesting [6]. Since the infectious disease 

is a common group of medical problem, the new good diagnostic tool is necessary.

 Torres-Sangiao et al. noted that nanomedicine was useful for developing an innovative 

tool for combating the high rates of resistance of pathogen, which is the common problem [6]. 

Torres-Sangiao et al. noted that the development of both alternative therapeutic and 

prophylaxis approaches based on nanotechnology was useful and could help early detection of 

infectious diseases. The applied nanodiagnosis can help achieve successful treatment, and the 

newly developed applications based on nanotechnology can provide a diagnostic system with 

an increased sensibility and efficiency of the diagnosis of infectious disease [6].  The 

nanodiagnosis can be useful for both classic and newly emerging infections (Table 1). For 

classical infectious diseases, the updated new generation of the diagnostic tool by 

nanotechnology is possible. For the newly emerging infectious disease, applied 

nanotechnology is useful for the development of the new diagnostic system. This is applicable 

for any new emerging infectious diseases, including to COVID-19. 

Table 1. Advantages of applied nanodiagnosis for diagnosing infectious diseases. 

Group Details 

Classical 

infection 

Improvement of the efficacy of the classical 

diagnostic tool 

 Reducing the cost for diagnosis 

 
Increased sensitivity 

Shortening turnaround time 

New emerging 

infection 

 

Help early diagnosis 

Lowering the cost for macroscale production 

to combating pandemic 

 Short turnaround time for diagnosis 

  

 

The development of a new diagnostic tool for diagnosing the infectious disease is 

usually based on the classical diagnostic tool. The nanomaterial is applied for modification of 

the standard system to achieve the new nanodiagnostic tool. With advanced nanotechnologies 

such as the fabrication of nanomaterial, the new nanodiagnostic tool can be successfully 

developed. 

3. Applied nanodiagnosis for COVID-19 

COVID-19 is a newly emerging viral infection caused by a novel coronavirus, SARS 

CoV-2. As a new disease, it usually lacks knowledge and diagnostic/therapeutic tools. In the 

early stage, the medical scientist focuses the studies on the nature of the pathogen. When there 

is detail on the pathogen, the development of the new diagnostic system and the therapeutic 

alternative is done. Regarding the diagnostic system for COVID-19, the standard technique is 

the molecular diagnostic approach for the identification of the molecular component of the 

pathogenic virus [7,8]. The nanotechnology can also be applied for creating the new 

nanodiagnostic system for COVID-19 [9]. 

There are some new reports on nanodiagnosis for COVID-19. The important reports 

are summarized and present in Table 2.  

As a new emerging infection, there are few reports on applied nanodiagnosis for 

diagnosing COVID-19. Many kinds of nanomaterials are already used for the development of 

diagnostic tools. The main aim of using a nanomaterial-based diagnostic tool is to increase the 

efficacy of the diagnostic test [14]. The easy-to-use point of care testing (POCT) might be 
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developed based on the novel nanotechnology [15]. With POCT, the field diagnosis might be 

easier than the present requirement for testing at the medical center.  Additionally, the naked 

eye diagnostic system might be developed based on novel nanotechnology. A good example is 

the new naked-eye nanodiagnosis system for the detection of COVID-19 using N gene-targeted 

antisense oligonucleotide capped plasmonic nanoparticles [16]. 

Table 2. Some new reports on nanodiagnosis for COVID-19. 

Authors Details  

Mertens et al. 

[10] 

Mertens et al. reported on the development of a new  COVID-

19 Ag Respi-Strip Diagnostic Assay  
 

Wen et al. [11] 

Wen et al. reported on the development of a new lateral flow 

immunoassay strip for rapid detection of IgG antibody 

against the SARS-CoV-2 virus [11].  

 

Qiu et al. [12] 

Qiu et al. reported on the development of dual-functional 

plasmonic photothermal biosensors for COVID-19 diagnosis 

[12]. 

 

   

Huang et al. [13] 

Huang et al. reported on the development of a new rapid 

detection of IgM antibodies against the SARS-CoV-2 virus 

[13]. This new nanodiagnosis tool is based on  a newly 

developed colloidal gold nanoparticle-based lateral-flow 

assay [13]. 

 

   

The frequently used nanomaterial is gold nanoparticles, which might be in various 

forms (such as colloidal gold nanoparticle and gold nanoislands [10, 11]).  The other 

nanomaterials that are reported for their applications include Superparamagnetic nanoparticles 

[17] and Lanthanide-Doped Nanoparticles  [18]. Regarding silver nanoparticles, the application 

is usually focused on the possible antiviral properties [19 - 21]. It is no doubt that applied 

nanotechnology for managing the emerging COVID-19 is the present hope for successful 

containment of the crisis [22]. Many attempts lead to success in developing of new 

nanodiagnosis tool for COVID-19 diagnosis. Nevertheless, the available reports usually show 

that the nanodiagnostic tool is helpful for diagnostic purposes. It is necessary to promote 

nanomedicine research regarding COVID-19. 

4. Conclusions 

 The applied nanotechnology for the development of a new drug is a well-known 

application in nanomedicine [23]. Nanotechnology is also applicable to the development of 

new nanodiagnosis for COVID-19. The new nanomaterial-based diagnosis for COVID-19 is 

already developed and becomes a useful tool for containing the present COVID-19 outbreak 

crisis. 
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