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Perspective

Therapeutic antibodies have emerged as one of the most important therapeutic modalities, with over 50 approved medicines

and over 500 monoclonal antibody (mAb)-based treatments under clinical development [1]. mAbs are natural
macromolecules that use unique pharmacokinetic (PK) and pharmacodynamic (PD) characteristics to bind to a wide range of
antigenic sites with high affinity and specificity. More than 90% of the newly approved biologics were mAb-based medicines
[2]. When compared to traditional small-molecule medicines, mAbs rising success can be due to their superior safety, target
specificity, and pharmacokinetics. Because there is no chance of the given antibodies being metabolised in vivo into harmful
metabolites, the likelihood of therapeutic phase transition is quite high when compared to small molecule medicines.
Antibody-based treatments have improved autoimmune disorders, cancer biotherapies, and patient survival rates while also
reducing adverse effects. In the case of viral targets, however, there has been minimal success. Immunotherapy has been
proposed as a possible intervention to reduce viral transmission and illness severity in recent years. Several mAbs have been
isolated from various sources using various strategies for therapeutics or preventive approaches against infectious viral
diseases such as human cytomegalovirus, influenza, human immunodeficiency virus, respiratory syncytial virus, SARS-CoV-
2, Ebola, Zika, rabies, HBV, and dengue fever. Palivizumab has been approved for the prevention of respiratory syncytial
virus (RSV) infection in high-risk children [3], and ibalizumab has been approved for the treatment of HIV-infected
individuals who have developed multidrug antiretroviral therapy (ART) resistance [4]. Inmazeb (atoltivimab, maftivimab,
and odesivimab-ebgn), a combination of three monoclonal antibodies, was recently approved by the FDA as the first FDA-
approved treatment for adult and paediatric Zaire ebolavirus (Ebola virus) infection, paving the way for more therapeutic
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mAbs to be developed for other viral infections [5]. Although certain applications prefer aerosol or subcutaneous
administration, most therapeutic mAbs are given intravenously (IV) or through a systemic passive immunisation approach.
One possible disadvantage of the systemic method is the restricted absorption of mAbs from the site of injection to infected
organs via blood circulation, which influences and restricts therapeutic target access overall. Respiratory problems (induced
by viral and non-viral agents, for example) predominantly damage respiratory organs, reducing therapeutic mAb absorption
by the sys. However, researchers are looking at other methods for administering therapeutic mAbs to respiratory organs, and
one such option might be utilising mAbs via the inhaled route, which would circumvent this restriction. Passive antibody
delivery through inhalation can provide protective doses of antibodies to the vulnerable mucosal surface, which is the major
route of infection entrance, instantly and directly. Because it is typically faster (within minutes to hours) than other routes of
administration (days), inhalation may allow a faster start of influence (within minutes to hours) on respiratory system organs.
The creation of a new age of inhaled mAb-based public health intervention methods has been enabled by recent
breakthroughs in mAb-based preventive tactics. Because most respiratory viral infections start on the mucosal surfaces of the
upper respiratory tract, mucosal antibody administration is beneficial not just for protection but also for limiting virus
transmission. Furthermore, antibodies can trap viruses on the mucous surface, inhibiting their mobility and limiting their
spread into the environment, and the trapped viruses in the mucus can be removed from the body by regular mucous
secretions.

Therapeutic biologicals delivered by inhalation may be more favourable, particularly in the event of respiratory problems or
discomfort. Respiratory illnesses are a major public health concern across the world, with four of them ranking among the top
10 causes of mortality (pneumonia, TB, lung cancer, and chronic obstructive pulmonary disease) (COPD) [9]. They also pose
a significant socioeconomic burden in terms of disability, medical expenditures, and lost productivity. Acute respiratory virus
tract infections account for a significant portion of all human illnesses globally. Passive antibody-based immunisation
methods, on the other hand, provide viable new tools. Antibodies administered prophylactically via intranasal or mucosal

routes might be utilised as supportive treatment in the airways to prevent respiratory virus infections.
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