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Research progress in nanotechnology for the diagnosis and treatment of bronchial asthma
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[Abstract] Bronchial asthma is a common chronic inflammatory airway disease that significantly impacts patients’ quality of life.
Traditional diagnostic methods for asthma cannot accurately determine its phenotype and genotype , necessitating more advanced non-
invasive approaches for diagnosis and assessment. Current asthma treatments primarily rely on glucocorticoids and bronchodilators , but
long - term use may lead to adverse effects, drug resistance, and other problems, which makes it particularly important to find new
therapeutic approaches. In recent years, nanotechnology has garnered significant attention as an innovative drug delivery platform,
capable of substantially enhancing drug bioavailability, targeting efficiency, and therapeutic outcomes. This review summarizes the
latest research advances in nanotechnology for bronchial asthma diagnosis and treatment, analyzes its application prospects in asthma
diagnosis, and outlines the mechanisms of action of nanocarriers in drug delivery, targeted therapy, and inflammation regulation.
Furthermore, it summarizes the potential challenges and future directions for nanotechnology in clinical asthma translation, providing a
reference for further research.
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Table 1 Classification of nanocarriers in asthma drug delivery

Nanocarrier type Representative material

Core characteristics and advantage

Representative studies and application

Organic NPs Liposomal NP

Phospholipid bilayer structure; high biocom- Salbutamol sulfate nanoliposomal dry

patibility; capable of encapsulating both hy- powder inhalation

drophilic and hydrophobic drugs: enabling

sustained drug release

Polymeric NP

High structural flexibility; tunable physico- Chitosan nanoparticles encapsulating

chemical properties to suit different drug char- baicalein

acteristics; improved pharmacokinetics

Inorganic NPs Iron oxide NP

Superparamagnetic; excellent biosafety; high  Anti-ST2 antibody-conjugated IONPs

modifiability; dual functionality in imaging

and therapy
Graphene oxide,

carbonnanotube

mechanical strength

Large specific surface area; strong adsorptive Coating materials for gas sensors used

capacity; superior electrical conductivity and in volatile organic compound (VOC)de-

tection
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Figure 1 Schematic illustration of NP classification and targeted delivery strategies in asthma therapy
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