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From the Publisher’s Desk 

 

Welcome to Biotechnology Kiosk!  

The February’ 2021 issue of BK is now online 

for our readers with the regular features. This 

issue contains a mini-review on cancer 

therapy and the regular editor’s picks on 

some exciting developments in stem cell 

transplant in preventing long term disability 

from multiple sclerosis (MS) and links of gut 

microbe with breast cancer.  

We hope our readers will enjoy 

reading these news and views on the current 

cutting-edge topics that include latest 

research breakthroughs in different areas of 

medicine and biotechnology.  

We look forward to receiving your 

feedback. We do hope that you will enjoy 

reading this issue of Biotechnology Kiosk. 

Please do write to us with your comments. 

Your suggestions are always appreciated.  

 

Dr. Megha Agrawal & Dr. Shyamasri 

Biswas.  

Editors-in-Chief, Biotechnology Kiosk
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  Abstract 

 

The worldwide healthcare response to combat severe acute respiratory syndrome coronavirus-

2 (SARS-CoV-2, COVID-19) has led to the developments of several highly specialized 

techniques for diagnosis, for example, whole genome sequencing and computed tomography 

imaging. Considerable effort is also being directed towards detecting and preventing different 

modes of community transmission. One such mode of transmission, the presence of the virus 

on various surfaces that people may come in contact with, is being countered with the rapid 

detection. To this end, non-contact, optical techniques-based detection of COVID-19 have been 

shown to be useful for early prevention of spread of the virus by identifying infected surfaces. 

Especially, researchers have demonstrated nanomaterials-enabled diagnostic methods for rapid 

and early detection of SARS-CoV-2. It is believed that nanotechnology-based innovations 

particularly in the fields of diagnostics and therapeutics can provide solutions to the very complex 

problems of COVID-19 pandemic.  Here, we present a critical overview of recent literature that 

specifically addresses how nano-engineered materials are enabling the effective and rapid 

diagnosis of COVD-19. Prominent techniques are described that show high accuracy of 

detection even in trace concentrations, which is achieved by measuring color change and also 

light-sensitive nanomaterials. Fingerprint techniques that enable identification of virus that is 

present at the surface are also described. Finally, we present a brief perspective of using 

nanomaterials in diagnostics, monitoring and surveillance to battle against highly contagious 

viruses in order to mitigate and prevent future global health emergencies.   

 

Keywords: SARS-CoV-2; nanoparticles; point-of-use; rapid detection of virus; COVID-19 
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1. Introduction 

Since the outbreak of highly infectious 

coronavirus disease-2019 (COVID-19), the 

pandemic has brought devastating and life-

altering effects across the globe by infecting 

millions of people in numerous countries so 

far [1,2]. The COVID-19 pandemic is caused 

by severe acute respiratory syndrome virus 

(SARS-CoV-2). It has been monitored by 

sequencing based detection and 

surveillance, contact tracing and 

epidemiological studies. Four major 

structural proteins have been shown that are 

considered to bind the RNA genome [3].  

The D614G variant of SARS-CoV-2 

was reported in the early stages of the 

outbreak. This variant was reported to be 

highly transmissible and was estimated about 

70% more transmissible than the previously 

circulating form of the virus. Genome 

sequencing has revealed detailed evolution 

of SARS-CoV-2 [4]. Recent reports have 

confirmed a number of new variants known 

as B.1.1.7, B.1.351, and P.1 that have been 

first identified in the U.K., South Africa and 

Brazil. These variants are believed to be 

spreading quickly across the globe [5]. 

However, it is important to note that each 

variant may have possible attributes of lower 

classes.  

In addition to genome sequencing and 

analysis of different variants, it is critical to 

have effective diagnostic tools and practices 

in place. Effective diagnostics can enable the 

rapid implementation of control measures—

including infected patient identification 

followed by isolation—to limit the spread of 

the virus. In addition, an early diagnosis can 

be leveraged for contact tracing, which can 

then enable identification of people that have 

been in contact with the infected persons. 

Figure 1 describes a workflow for the existing 

diagnostic practices for COVID-19 [1].  

During the initial stages of the 

pandemic several different methods were 

utilized to determine the symptoms and 

morphology of the virus. Imagery from 

computerized tomography (CT) revealed 

pneumonia-like symptoms and abnormal 

lungs in infected people. Additionally, 

negative stained transmission electron 

microscopy (TEM) revealed dimension of the 

virus to be with diameter of about 60-140 nm. 

This dimension consisted of an envelope 

with spike proteins and genetic material 

(Figure 2[i]).   

For detailed diagnostics, including 

genome sequencing of SARS-CoV-2, a 

multiplex polymerase chain reaction (PCR) 

panel of known pathogens was used to 

analyze the samples from infected patients. 

Subsequently, next generation sequencing 

was performed, which helped identify the 

previously unknown pathogen as an RNA 

virus [2]. Researchers then developed PCR 

kits by employing the whole genome 

sequence, which was used to diagnose 

COVID-19 [6]. We note that PCR/RT-PCR-

based methods are widely used and 

commonly known as gold standard to detect 

nucleic acid of SARS-CoV-2 [1]. 

While PCR/RT-PCR-based methods 

represent the most common diagnostic 

approaches for COVID-19, they have some 

limitations. These methods are typically 

restricted in a centralized clinical laboratory, 

which requires sophisticated equipment and 
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well-trained personnel. In addition, the high 

demand for testing has significantly outpaced 

the scarce supply of PCR reagent kits. 

Furthermore, the reliance on RT-PCR in 

detection of SARS-CoV-2 in a sample makes 

it difficult to identify infection in a recovered 

asymptomatic patient (who was infected with 

the disease before), thereby hindering 

enforcement of control measures. In regards 

to CT based imaging procedures, they are 

quite expensive and require technical 

expertise to diagnose COVID-19. 

Consequently, new innovations based on 

nanomaterials are now at the forefront of 

research, aimed at not only the diagnostic 

and detection component to mitigate COVID-

19, but also at developing new antiviral drugs 

and vaccines. The following sections 

describe some of the notable advances 

made in nanomaterials-enabled solutions for 

battling COVID-19 [1].  

Figure 1:  Schematic illustration of a typical workflow showing the various steps that are involved 

in the diagnosis of the infection [Source:  ACS Nano (2020)].
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Figure 2: [i] (Upper Panel) A typical transmission electron microscope (TEM) image is presented 

that shows SARS-CoV-2 morphology. This morphology reveals spherical viral particles 

contained in a cell (virus in blue color). (Lower Panel) A schematic illustration of viral structure 

comprising structural viral proteins [Source:  ACS Nano (2020)].  [ii] Different nanomaterials that 

can be synthesized through nanochemistry for battling against COVID 19 [Source:  

Nanomaterials, (2020)].  

 

2. The Promise of Nanomaterials in 

Different Application Areas in the Fight 

Against COVID-19 

It is generally believed that the COVID-19 

pandemic might persist beyond 2020, which 

could add to the already tremendous stress 

on our global healthcare system. As a result, 

researchers are focusing on new 

nanotechnology-based innovations that 

promise to significantly alleviate this stress 

[7–14]. Nanochemistry, the combination of 

chemistry and nanoscience, is an important 

branch of modern nanotechnology and 

covers the synthesis of nanoparticle (NP) 

building blocks to generate unique 

functionalities depending on size, structure, 

surface, shape and defect properties [15]. A 

range of NPs including protein NPs can be 

synthesized through nanochemistry routes 

for dedicated applications to mitigate 

challenges of COVID-19 (Figure 2) [1, 16].  

2.1. Nanomaterial based Diagnostics 

To combat COVID-19, nanomaterials are 

being implemented in the development of 

advanced diagnostics (such as point-of-care 

‘POC’ diagnostics), carriers for therapeutics, 

and vaccine development. There is currently 

a huge research push among nanotech 

researchers to develop rapid, POC 

diagnostics for early detection of COVID-19 

[17,18]. Rapid testing technology is vital to 

controlling the virus spread as people 

infected with SARS-CoV-2 exhibit a range of 

common respiratory infection symptoms such 
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as fever, cough or breathing troubles [19]. It 

is very important to make available rapid 

POC diagnostic tools that are also 

inexpensive for the frontline healthcare 

professionals in emergencies, clinics and 

hospitals. This would allow rapid diagnosis 

and identification of the infected patients that 

could be leveraged to enable frontline 

workers to isolate and take care of patients. 

This would prevent further spread of the virus 

[20].  

2.1.1 Amino-Modified Magnetic 

Nanoparticles for Highly Sensitive 

Detection of COVID-19  

It is known that an efficient extraction of RNA 

from clinical or biological samples is critically 

important for an accurate and timely 

molecular diagnosis of COVID-19. However, 

the challenge is that the process of extraction 

is lengthy and also complex and labor 

intensive that makes it not favorable for a 

rapid diagnosis [8]. Researchers have 

attempted to overcome this shortcoming by 

employing poly (amino ester) with carboxyl 

groups and (PC)-coated magnetic 

nanoparticles (pcMNPs). The approach 

based on pcMNPs-enabled viral RNA 

extraction method was demonstrated for 

highly sensitive detection of SARS-CoV-2 

[21]. Researchers showed the advantage of 

the method that used a combination of lysis 

and binding steps into a single step synthesis 

process that allowed direct incorporation of 

pcMNPs-RNA complexes into subsequent 

RT-PCR reactions (Figure 3)[21]. 

Figure 3:  Schematic illustration showing the pcMNP-based viral RNA extraction method 

[Source:  bioRxiv (2020)]. 

Further, purification of viral RNA from 

multiple samples within a short time period 

was demonstrated. Researchers identified 

two different regions (ORFlab and N gene) of 

viral RNA and achieved a strong linear 

correlation between 10 and 105 copies of 

SARS-CoV-2 pseudovirus particles [21]. The 

extraction method which is based on 

nanoparticles could pave the way for the 

development of alternative approaches that 

enable much reduced processing time and 

also minimizing possibility of false negative 

results in RT-PCR based diagnosis [18, 22, 

23].
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2.1.2. Point-of-Care Approach for SARS-

CoV-2 Specific Antibody Detection 

In a study based on magnetic immuno-

detection, Pietschmann et al [24] 

demonstrated a new POC approach for 

specific antibody detection of SARS-CoV-2 in 

human serum. Researchers compared the 

method with standard ELISA based method. 

In their approach, they coated 

immunofiltration columns with a SARS-CoV-

2 spike peptide for magnetic immuno-

detection. They showed that SARS-CoV-2 

peptide reactive antibodies spiked at different 

concentrations into PBS and human serum 

that were rinsed through immunofiltration 

columns [1,24]. 

Researchers demonstrated retention 

of specific antibodies within the IFC labelled 

with an isotype specific biotinylated antibody. 

The secondary antibodies were labelled by 

using streptavidin-functionalized magnetic 

nanoparticles. Frequency magnetic mixing 

detection technology was applied for the 

detection of enriched magnetic nanoparticles. 

This was achieved by using a portable 

magnetic read-out device. Subsequently, 

signals were measured that corresponded to 

the amount of SARS-CoV-2 specific 

antibodies in the sample (Figure 4) [24].

Figure 4. A proof-of-concept level MInD assay setup is shown that is constructed by using an 

IFC coated SARS-CoV-2 antigen [Source:  Front. Microbiol. 2021]. 

The proof-of-concept level magnetic immuno-

detection device exhibited promise for fast 

and POC detections as the new approach 

showed significantly higher sensitivity and 

broader detection range that was shown to be 

a much more rapid process compared to the 

conventional ELISA based method [24]. 
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2.1.3 FET Biosensor for the Detection of 

COVID-19 

A novel field effect transistor ‘FET’ based 

biosensor was reported by Seo et al. [26] for 

detecting SARS-CoV-2 in clinical samples. 

Graphene sheets were used to produce the 

gate of the transistor that was subsequently 

coated with an antibody to develop the 

sensor. The chosen antibody was specific 

against the SARS-CoV2 spike protein. 

Researchers then carried out measurements 

with antigen as protein along with cultured 

virus, and also nasal swab specimens from 

COVID-19 patients for the biosensor 

performance test. The detection 

performance of FET biosensor was 

demonstrated for the SARS-CoV2 spike 

protein at concentrations of 1 fg/mL in buffer 

solvents that were prepared in the 

laboratory. Researchers then showed 

detection of viral strains in culture medium 

that was accomplished with a limit of 

detection of around 2.42 × 102 copies/mL in 

clinical samples. This study showed the 

possibility of using FET biosensors to detect 

the virus at even very low concentration of 

samples without the need of pretreatment or 

labeling (Figure 5) [25]. 

Figure 5: Schematic depiction of operation procedure of FET biosensor for the detection of 

COVID-19. In the device design, graphene is employed as a sensing material. The conjugation 

of SARS-CoV-2 spike antibody onto the graphene sheet is done via 1-pyrenebutyric acid N-

hydroxysuccinimide ester [Source: ACS Nano 2020]. 

Mahari et al. studied a biosensor for COVID-

19 in another recent work. This biosensor 

employed three electrode-electrochemical 

systems using disposable screen-printed 

carbon electrodes [26]. The biosensor was 

named eCovSens and the limit of detection 

was shown to be 120 fM in buffer solvents. 

While the detection was performed in 

nonclinical samples, the electrodes were 

shown to be stable for up to 4 weeks (Figure 

6).  
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In addition to diagnostics, the other area of 

major interest for researchers is developing 

nanotech-enabled smart surveillance and 

monitoring technologies to prevent future 

pandemics. It is believed that the 

combination of rapid diagnostics and mass 

surveillance/monitoring technologies can 

significantly help public health officials 

monitor virus transmission and spread.

 

Figure 6: (A) A schematic illustration of FTO electrode is shown. (B) The working principle of 

fabricated electrode is illustrated [Source: bioRxiv 2020]. 

2.2. Antiviral Therapeutics and Vaccines 

Heavy emphasis is being placed on antiviral 

therapeutics and vaccine development 

because they are essential to overcome the 

challenges of COVID-19. Developing 

effective therapeutics, including antiviral 

drugs and targeted drug delivery, by 

employing bioactive nanoparticles is at the 

forefront of current research aimed at treating 

COVID-19 patients. Recent research results 

have suggested the possibility of leveraging 

novel therapeutics to block virus replication. 

More specifically, the focus is on to gain a 

better understanding of binding mechanism 

of the angiotensin converting enzyme 

receptor 2 (ACE2). It is believed that such a 

knowledge could lead to the discoveries of 

novel deigns of therapeutics.  

Vaccine development is currently the 

highest priority to combat COVID-19. The 

role of a vaccine is to boost the immune 

system against pathogens. The immune 
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system that gets a strong boost is considered 

instrumental in preventing disease. 

Researchers have considered a number of 

NPs including Ag and Au NPs, and also 

biomaterial-coated NPs for vaccines and 

other applications (Figure 7). The vaccines of 

choice in this current situation are novel 

protein subunit and nucleic acid vaccines 

derived from small components of SARS-

CoV-2. Novel vaccines such as DNA and 

RNA present minimal risk of infection but 

might be incapable of reaching the antigen-

presenting cells. To be effective, such 

vaccines would require efficient delivery 

systems or prime boosting with other 

immunogenic agents. Therefore, relatively 

low immune responses and insufficient 

expression of the immunogenic proteins by 

these vaccines are the main factors that limit 

their use [27,28]. Subunit protein-based 

vaccines, derived from small components of 

pathogens, are becoming more popular due 

to the minimal side effects [29]. Human 

clinical trials and subsequent 

commercialization of RNA vaccines have 

offered huge promise in combating COVID-

19 pandemic. However, such vaccines might 

require adjuvant and prime boosting in order 

to potentiate their immunogenicity. Thus, 

development of novel vaccines and efficient 

vaccine delivery systems with capacity to 

deliver the vaccine molecules to target sites 

and also acting as adjuvants to potentiate 

immunogenicity should take place 

simultaneously [30]. 

Figure 7:  Schematic illustration of different NPs that are being considered in vaccines and other 

applications [Source: Future Medicine (2020)].
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2.2.1. Self-Assembled Protein 

Nanoparticles for COVID-19 Vaccine 

Researchers have found nanoparticles to be 

highly promising in developing safe vaccines 

against COVID-19 [17,31,32]. To this end, 

researchers have shown self-assembled 

nanoparticle technology for COVID-19 

vaccine development. In this approach, a 

self-assembling nanoparticles-based 

technology (NSP10) with special surface 

properties has been proposed. This 

technology platform offers a versatile and 

rapid design and display of viral receptor 

stems than can work for virtually any virus. 

The NSP10-based technology can produce 

extremely high titers that have been shown in 

rabbits against a herpes viral protein called 

glycoprotein D. It has been shown that high 

titers can be advantageous to enhance 

protective immunity. This can be leveraged to 

reduce the quantity of vaccine per dose for 

use, which gives added advantages in safety 

and production scale of vaccine [15]. 

Researchers envisioned a number of 

advantages of NSP10-based vaccines. They 

hope that as the vaccine transitions for 

applications in humans, a single gram of 

plasmid DNA could potentially immunize over 

2,000 people. This could bring a disruptive 

vaccine technology for COVID-19 [15]. 

2.3. Targeted Delivery of Drugs by 

Multidrug Nanoparticles to Combat 

Inflammation in COVID-19 Patients 

Recent studies have shown that virally 

induced hyper inflammation might cause 

higher mortality in confirmed COVID-19 

cases. The research evidence and findings 

have suggested that positive feedback loops 

between pro-inflammatory signaling and 

oxidative stress result in uncontrolled pro-

inflammatory states [33]. It is considered a 

significant medical challenge to counter this 

activity in a targeted manner to control the 

inflammation in COVID-19 cases. To 

overcome this challenge, nanomaterials are 

being implemented to control the pro-

inflammatory states. Especially, in a recent 

research, multidrug nanoparticles were 

shown to be effective in combatting 

inflammation in COVID-19 patients by 

leveraging drugs that are precisely delivered 

to the targets. These nanoparticles were 

synthesized by using conjugating squalene 

(a natural lipid) with adenosine, which is an 

endogenous immunomodulatory. The 

nanoparticles were then encapsulated using 

α-tocopherol, as antioxidant. Using this 

methodology, they demonstrated the 

applications of biocompatible, multidrug 

nanoparticles with high drug loading 

capacity. The multidrug nanoparticles were 

then used for targeted delivery of the 

therapeutic agents at sites of acute 

inflammation, which resulted in increased 

survival in treated animals in models of 

endotoxemia [34]. This study shows that 

selectively delivered adenosine and 

antioxidants taken in combination could pave 

the way for the development of a novel 

therapeutic approach that could be 

employed for effective treatment of acute 

paradoxal inflammation. Figure 8 shows 

preparation and characterization of 

squalene-Ad (SQAd)/VitE NPs.  
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Figure 8: (A) Schematic depiction of the preparation steps of SQAd bioconjugation and VitE 

encapsulation that is used to synthesize SQAd/VitE NPs. (B) The VitE encapsulation efficiency 

in SQAd/VitE NPs can be measured by liquid chromatography. (C) Hydrodynamic size 

measurement is shown for SQAd/VitE NPs. (D) Characterization for surface ζ-potential of 

SQAd/VitE and SQAd NPs is shown. (E) cryo-TEM images are shown for SQAd/VitE NPs. (F) 

Stability analysis of SQAd/VitE NPs in 50% fetal bovine serum and (G) adenosine from 

SQAd/VitE NPs is released in 50% FBS [Source: Science Advances (2020)]. 

It has been found that infections from COVID-

19 could potentially aggravate a medical 

condition known as rhino-orbito-cerebral 

mucormycosis (ROCM), which is considered 

a progressive disease. Nanomaterials-

assisted early diagnostic tools, especially 

POC diagnostics for COVID-19 are 

considered very promising for early detection 

and intervention in ROCM [36-38]. Killing 

bacteria/viruses that are present on a surface 

is another research area where nanotech-

enabled solutions are sought to battle 

against COVID-19. Superhydrophobic 

coating showed very good 

hemocompatibility with low fibrinogen 

adsorption and platelet activation [38,39]. 

These coatings were very successful in 

killing bacteria on the surface of clinical 

devices [40]. A superhydrophobic coating is 

a thin surface layer that repels water [41,42]. 
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The study shows the utility of antiviral and 

antimicrobial active graphene-based coating 

on different surfaces to kill a number of 

viruses and bacteria. One area of application 

could be graphene coated surgical masks to 

mitigate the lethality of the transmission of 

COVID-19 [43,44]. 

2.5 Bioactive nanocoated surfaces 

Airborne transmission from aerosols may be 

largely responsible for the spread of the virus. 

However, transmission from contaminated 

surfaces has also been implicated as one of 

the main routes through which the virus is 

spread from person to person. Studies have 

reported that SARS CoV-2 remains stable 

and viable on the surfaces for days after 

surface contamination; thus, providing a 

probable route for infecting healthy persons. 

Effective antiviral coatings can significantly 

inactivate the virus particles when they land 

on coated surfaces, thereby lowering the 

transmission rate [29]. Therefore, one of the 

most promising way to thwart contamination 

or to decontaminate surfaces, is the use of 

nanocoated bioactive surfaces with 

antimicrobial activity. Indeed, several studies 

have reported designing of self-

decontamination surfaces using inorganic 

and organic nanoparticle-based composites 

such as silver, copper, zinc, gold, chitosan 

and graphene nanoparticles to coat surfaces. 

Copper nanoparticle-graphene composite 

based surface coating [45], silver, copper 

oxide and zinc oxide nanoparticle coatings 

[46], silver nanoparticle-chitosan based 

composites coating [47] effectively 

inactivated viruses in ex vivo experiments.   

2.6. Antiviral nanocoated bioactive masks  

COVID-19 is known to spread through 

human to human transmission, largely via 

respiratory droplets generated while 

sneezing, breathing, talking or coughing. 

(Lippi, Henry, Bovo, Sachis-Gomar, 2020). 

Simple personal protective equipment such 

as face masks have been reported to slow 

down the rate of COVID-19 transmission 

[47]). The use of cheap reusable double-

cloth face masks by all individuals above 6 

years is advocated for. However, the use of 

cloth masks is limited by irritability, the urge 

to adjust the mask frequently and low 

bacteria filtration capacity compared to 

medical masks. This promotes building of 

pathogens on the mask and eventually 

leakage of pathogens hence limiting their 

protective effectiveness. With advance in 

nanotechnology, the performance of cloth 

masks can be enhanced through 

functionalization with nanoparticles. The 

typical double cloth face masks by can be 

improved by filling their matrix with 

nanoparticles. Nanoparticles with proven 

antiviral activity such as silver, copper and 

titanium can be used to fabricate nanocoated 

bioactive masks using the pad dry cure 

method [48]. However, the performance and 

durability of the nanocoated masks can be 

improved by impregnating cotton cellulose 

nanofibers with a mixture of inorganic 

nanoparticles in a binder solution such as 

citric. The resultant fabric possesses 

superior antimicrobial activity and retains 

antimicrobial efficacy after numerous 

washings [49]. 

2.7 Nanobodies 

Nanobodies are naturally occurring variants 

of antibodies expressed by camelids and 

made up of only the functional heavy-chains 
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(Figure 9).  Lack of the light chains and the 

first conservative domains led the camelids’ 

antibodies to attain a nanoscale size hence 

the term nanobodies [50]. Due to their 

distinguished properties such as natural 

origin, water solubility, nanoscale size, 

nonimmunogenic, and potent antigen-

binding affinity, nanobodies have enticed 

great consideration for use as therapeutics 

and have entered clinical trials [51].  Zhao et 

al. generated MERS-CoV nanobodies by 

vaccination of llama with recombinant MERS-

CoV receptor Bind domain (RBD) [52]. The 

resultant MERS-CoV RBD mRNA was 

reverse transcribed to cDNA. The cDNA was 

expressed in yeast cells using Pichia pastoris 

secretory expression vector to produce 

MERS-CoV-RBD-specific nanobodies. Anti-

MERS-CoV RBD nanobodies substantially 

blocked the docking of RBD to the cell-

surface hDPP4 receptor, and displayed 

broad spectrum activity by neutralizing 

different MERS-CoV strains. Further, pre-

exposure and post-exposure treatment with 

anti-MERS-CoV RBD nanobodies rescued 

100% mice infected with lethal dose of 

MERS-CoV. Likewise, nanobodies targeting 

SARS-CoV-2 RBD which demonstrated high 

binding affinity for all the three SARS-CoV-2 

RBDs spike trimer showing their potential of 

thwarting infection of the host by blocking 

host ACE-SARS-CoV-2 RBD interaction 

[53]. 

  

Figure 9: (Left) Standard human antibody with heavy and light chains joined by disulfide bridges. 

(Right) Camelid Single domain nanosized antibody (nanobody). 

3. Conclusion and Future Perspective  

We have presented an overview of 

nanotechnology-based solutions to 

strengthen the areas of diagnostics, 

protection and therapies in combatting 

COVID-19 pandemic. Nanotech-enabled 

solutions seem to be very promising to 

address some of the most critical challenges 

in fighting against COVID-19 pandemic. It is 

anticipated that with more R&D, it would offer 

innovative processes, nanomaterials and 

techniques that can be leveraged to highly 

sensitive, reliable and rapid diagnostics 



 

Biotechnology Kiosk, 3, 2 (2021)                                  ISSN 2689-0852                              Page 19 
 

including point-of-care (POC) diagnostics to 

battle against highly contagious viral 

diseases such as COVID-19 and any other 

future outbreaks. In the very important areas 

of diagnosis, therapeutics and vaccine 

development, nanomaterials are being 

implemented to provide the much-needed 

solutions to a complex set of challenges of 

neutralizing the novel coronavirus. This field 

of research is currently evolving and we 

anticipate more breakthroughs happening in 

the very near future, considering the rapid 

pace of research and developments.  

The common consensus is that an 

effective and multi-disciplinary as well as 

multi-national collaboration is needed 

between various governmental stakeholders 

to mitigate quickly any global health 

emergencies in future. One suggestion that 

has been gaining ground among researchers 

and policy makers is developing and 

establishing robust and cooperative networks 

between regulatory and government 

agencies together with research centers, 

various universities, commercial companies, 

and the medical and healthcare communities 

across the globe to fight against pandemics 

to benefit and protect our societies.   
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Multiple Sclerosis 

Stem cell transplant in multiple sclerosis

It is known that most people with multiple 

sclerosis (MS) are first diagnosed with 

relapsing-remitting MS, which is marked by 

symptom flare-ups followed by periods of 

remission. However, studies have shown that 

relapsing-remitting MS in many people can 

eventually transition to secondary 

progressive MS, which is not associated with 

wide swings in symptoms but instead a slow, 

steady worsening of the disease is observed. 

The available conventional treatment 

pathways have prevented people with MS 

from experiencing more attacks and 

worsening symptoms. However, these 

treatments cannot prevent people with MS in 

the long term. Previous research showed that 

more than half of the people with MS taking 

medication for their disease experienced 

worsening condition over a 10-year period. 

A new study by a team of Italian 

researchers showed that intense 

immunosuppression followed by a 

hematopoietic stem cell transplant could 

potentially prevent disability associated with 

MS from getting worse in 71% of people with 

relapsing-remitting MS for up to 10 years 

after the treatment. The study found 

improvement in some people with their 

disability over 10 years after treatment. Their 

research was published in the January 20, 

2021, online issue of Neurology®, the 

medical journal of the American Academy of 

Neurology (Long-Term Clinical Outcomes of 

Hematopoietic Stem Cell Transplantation in 

Multiple Sclerosis. Neurology, 2021 

DOI: 10.1212/WNL.0000000000011461). 

This study also showed that more than half 

of the people with the secondary progressive 

form of MS experienced no worsening of 

their symptoms 10 years after a stem cell 

transplant. 

These results are shown to be 

exciting due to the fact that they show 

hematopoietic stem cell transplants may 

prevent someone's MS disabilities from 

getting worse over the longer term. 

Researchers studied over a time period of 

five years and found that a majority of the 

people experienced no worsening of their 

MS disability. Further, at the 10-year mark, a 

significant percentage of them still had not 

experienced a worsening of disability. 

Researchers looked at just the people 

with the most common form of MS and found 

86% of them experienced no worsening of 

their disability five years after their 

transplant. Ten years later, 71% of them still 

experienced no worsening of their disability. 

Also, researchers studied people with 

progressive MS benefited from stem cell 

transplants and found that 71% of the people 

with this type of MS experienced no 

worsening of their disability five years after 

their transplants. Ten years later, 57% 

experienced no worsening of their disability. 

This study paves the way for further 

development of intense immunosuppression 

followed by hematopoietic stem cell 

transplants that could be considered as a 

treatment for people with MS, especially 

those who don't respond to conventional 

therapy. 

http://dx.doi.org/10.1212/WNL.0000000000011461
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Gut Microbe  

Gut microbe is linked to the development of breast cancer

A recent study showed that microbe found in 

the colon and commonly associated with the 

development of colitis and colon cancer may 

play a role in the development of some breast 

cancers. A team of researchers in the United 

States at the Johns Hopkins Kimmel Cancer 

Center and its Bloomberg~Kimmel Institute 

for Cancer Immunotherapy demonstrated 

that breast tissue cells exposed to this toxin 

can potentially retain a long-term memory 

that can increase the risk for disease. In this 

study, researchers discovered that 

introduction of enterotoxigenic Bacteroides 

fragilis (ETBF) to the guts or breast ducts of 

mice always induced growth and metastatic 

progression of tumor cells. They found that 

breast cells exposed to the toxin for 72 hours 

retained a memory of the toxin and were able 

to start cancer development and form 

metastatic lesions in different mouse models. 

They also found the Notch1 and beta-catenin 

cell signaling pathways to be involved in 

promoting EBFT's role in breast tissue. A 

description of their work was published in the 

January 6 issue of the journal Cancer 

Discovery (A pro-carcinogenic colon microbe 

promotes breast tumorigenesis and 

metastatic progression and concomitantly 

activates Notch and βcatenin axes. Cancer 

Discovery, 2021; CD-20-0537 DOI: 

10.1158/2159-8290.CD-20-0537).  

While it is known that microbes are 

present in body sites such as the 

gastrointestinal tract, nasal passages and 

skin, breast tissue has always been 

considered sterile. However, this study that 

showed the involvement of ETBF in breast 

cancer development proved that such 

considerations may not be always valid. 

Further, this study paves the way for 

additional research to clarify how ETBF 

moves throughout the body. Especially, the 

questions related to whether ETBF can be a 

sole driver to directly trigger the 

transformation of breast cells in humans, 

and/or if other microbiota also have cancer-

causing activity for breast tissue need to be 

addressed. 

A large number of breast cancers 

arise in women harboring none of the 

established multiple risk factors for breast 

cancer that include age, genetic changes, 

radiation therapy and family history. This 

study suggested another risk factor involving 

microbiome. If the microbiome gets 

perturbed, or if it harbors toxigenic microbes 

with oncogenic function, that could lead to an 

additional risk factor for breast cancer. 

Compiled and Edited by Dr. Megha 

Agrawal & Dr. Shyamasri Biswas. 
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