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Editorial

Nanotechnology as a savior in asthma management
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Asthma is common airway disease characterized by 
airway inflammation. Although treatment outcome has 
been improved since the use of inhaled corticosteroid 
(ICS), still there are unmet needs in asthma treatment. 
Nanotechnology can be a promising tool in asthma 
management. Nanotechnology can be utilized in the fields 
of drug delivery and endotype identification. By using this 
new technology, treatment of asthma can be improved.

Currently, the most important medication in asthma 
is ICS. Traditionally, asthma has been regarded as 
eosinophilic inflammatory disease. ICS effectively decreases 
eosinophilic inflammation and reduces symptom and 
exacerbation in patients with asthma. However, asthma is a 
heterogenous disease and there are several phenotypes. In 
some patients, neutrophilic inflammation is predominant. 
ICS is not effective on these patients. Currently, there 
is no recommended treatment for neutrophilic asthma. 
Recently, anti-IL-5 and other biologics showed promising 
effect on severe asthma. However, most of drugs currently 
available target only eosinophilic phenotype. Many 
biologics including anti-IL-17 failed to show efficacy in 
neutrophilic asthma patients (1). Nanotechnology can be 
utilized in the development of new drugs for neutrophilic 
asthma. There are many potential small molecules that can 
effectively decrease neutrophilic inflammation. However, 
due to poor water-solubility, candidate molecule cannot be 
delivered to the tissue. Nanotechnology can be employed to 
overcome this problem. By formulating candidate molecule 
as nanoparticle, deposition of drug can be improved.

ICS treatment should be maintained since asthma is 

a chronic disease. However, it has been well known that 
long-term use of ICS can increase the risk of pneumonia, 
tuberculosis, and nontuberculous mycobacteria (2-4). The 
risk of side effect was correlated with the dose of ICS. Thus, 
decreasing the dose of ICS is needed to prevent adverse 
effects. However, there is a dose dependent response in ICS 
especially in asthma. Increase of ICS dose is recommended 
in severe patients. Here is a dilemma of asthma treatment. 
Nanotechnology can be utilized to decrease the dose of 
ICS while maintaining its therapeutic effect. Wang et al. 
reviewed the potential benefits of nanocarrier-based drugs in  
asthma (5). In this review, how nanotechnology can 
improve the effect of traditional asthma drugs was elegantly 
described. Enhancing therapeutic effect while minimizing 
side effect by nanotechnology also can be applied to other 
asthma drugs such as bronchodilator.

A treatable trait is defined as a phenotypic or endotypic 
characteristic that can be successfully targeted with 
treatment (6). To identify endotype and find treatable traits 
are extremely important in asthma management. However, 
still there is lack of good biomarker. Nanotechnology 
can be used to identify endotype. To find Inflammatory 
phenotype is essential in precision medicine. However, 
gold standard for this process is to analyze induced sputum. 
In clinical practice, it is very difficult to obtain induced 
sputum. Thus, there has been a challenging to identify 
underlying inflammatory profile in patients with asthma. 
Plaza and colleagues utilized nanotechnology to find 
phenotype of asthma (7). Electronic nose is a novel device 
consisted of nanosensors that can detect specific volatile 
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organic compounds (VOCs) in exhaled gas (8). In this 
study, Inflammatory asthma phenotypes were recognized in 
induced sputum and VOCs breath-prints were analyzed. An 
electronic nose can discriminate inflammatory phenotype. 
The usefulness of electronic nose was comparable to 
induced sputum. One of the merits of electronic nose is that 
this technology is noninvasive. It is an easy and simple test 
that can be readily performed in clinical practice. To classify 
patients according to inflammatory profile is powerful tool 
that enable personalized treatment. Nanotechnology, in 
the future, will be very important and widely used in daily 
clinical practice.

The nanotechnology is relatively new area in respiratory 
medicine. However, it has been grown over the last  
10 years (8). To apply nanotechnology in asthma is no 
longer future event. For example, inhaled medication 
is essential in asthma and dry powder inhaler is most 
common form. Recently, nano-embedded microparticle 
(NEM) powder was developed. Keil et al. showed that that 
spray dried NEM formulations containing nucleic acids 
can be prepared with characteristics known to be optimal 
for inhalation therapy (9). Nanotechnology can be used 
in various ways in the management of asthma (Figure 1). 
Further prospective clinical trial is needed to validate the 
effect of nanotechnology in asthma.
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Figure 1 The role of nanotechnology in the management of asthma.
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