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______________________________________________________________________________________________________________  

 Abstract: Lung detoxification, also referred to as Respiratory detoxification was developed based on traditional 
herbal medicine and the traditional herbal medicine's theoretical comprehension of the qualities of herbs. Lung 
detoxification has been demonstrated to have therapeutic effects for lung disease prevention and control. It is yet 
unknown, nevertheless, what the biochemically active ingredients in the polyherbal formulation for lung 
detoxification actually do and how they work. The current work aims to elucidate the molecular basis and mode of 
action of a polyherbal mixture used as a lung detoxifier. 

  Lungs, being vital organs constantly exposed to environmental toxins and pollutants, necessitate effective 
detoxification mechanisms for maintaining respiratory health. It encompasses the innate defense mechanisms, such 
as mucociliary clearance, antioxidant systems, and phase I and phase II metabolic pathways, elucidating their roles 
in neutralizing and eliminating airborne pollutants, particulate matter, and chemical agents. Insights into emerging 
research, therapeutic interventions, and challenges in enhancing lung detoxification mechanisms are also explored. 
Understanding and augmenting lung detoxification mechanisms holds promise in mitigating respiratory diseases 
and improving overall pulmonary health. 

  In recent years, the utilization of polyherbal formulations has gained attention for their potential in promoting 
lung detoxification and respiratory health. This review amalgamates current research insights into the multifaceted 
activity of polyherbal blends in supporting lung detoxification mechanisms. Polyherbal formulations composed of a 
synergistic combination of medicinal herbs, exhibit diverse bioactive compounds with antioxidative, anti-
inflammatory, expectorant, and mucolytic properties. These compounds act synergistically to combat oxidative 
stress, neutralize free radicals, enhance mucociliary clearance, and alleviate airway inflammation, thus aiding in the 
expulsion of environmental pollutants and toxins. The review outlines select polyherbal formulations, elucidating 
their constituent herbs, active components, and documented effects on lung detoxification. Furthermore, it 
discusses the mechanisms underlying the synergistic actions of these herbal blends in fortifying the lungs’ innate 
defense mechanisms against airborne toxins and particulate matter. Although the results are encouraging, more 
thorough research and clinical trials are necessary to confirm the effectiveness, safety, and dosage optimization of 
polyherbal formulations for lung detoxification. This review underscores the potential of integrating polyherbal 
therapies as adjunctive measures in respiratory health management, highlighting avenues for future research and 
therapeutic application. 
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Introduction 

Polyherbal formulations are used in Ayurveda, the 

traditional Indian medical system that has been 

continuously practiced for hundreds of years. 

Pharmacognosy, chemistry, pharmacology, and 

clinical therapy have all conducted significant 

studies on Ayurvedic medicinal plants. Herb 

combinations as described in Ayurveda have been 

used to cure a broad spectrum of human illnesses. 

It is appropriate to take a scientific and rigorous 

approach to the production of innovative 

medication from plants when evaluating herbal 

formulations based on their use in conventional 

medical systems.  

 The subsequent properties of different 

polyherbal formulations, which have been 

demonstrated by multiple research efforts are 

illustrated in Table 1. 

Clinical and Scientific Validation 

The therapeutic application of polyherbal 

formulations is facilitated by traditional wisdom, 

although current scientific research aims to 

validate their efficacy through scientific studies 

and clinical trials. The empirical evidence 

compared to these investigations supports the 

role of polyherbal blends in respiratory health and 

lung detoxification. 

 Understanding the synergistic properties and 

potential mutually beneficial relationships among 

distinct herbs in polyherbal formulations 

discusses their value in increasing the procedure 

of lung cleansing. Polyherbal formulations 

encompassing a blend of diverse medicinal herbs 

have shown potential in supporting lung 

detoxification through various mechanisms:  

Traditional Medicinal Wisdom 

Traditional medical practices which include 

Ayurveda, Traditional Chinese Medicine (TCM), or 

other indigenous remedies are the origin of many 

polyherbal compositions. These configurations, 

that depend on centuries-old understanding of 

herbs and their synergistic effects, have been 

made use of historically for respiratory health and 

detoxification. 

Combination Synergy 

 Compared to individual herbs, the combined 

benefits of multiple herbs in a polyherbal 

combination might bring more beneficial results. 

Combining multiple biologically active substances 

can target different pathways involved in lung 

detoxification, so supplying a broader approach to 

respiratory health by virtue of their combination 

effect. 

Anti-oxidant Defense 

Combining antioxidant-rich herbs like tulsi and 

turmeric works as a team to scavenge free radicals 

and reduce oxidative stress in the lungs. By 

working together, we can protect lung tissues 

from the adverse effects that pollutants and toxins 

in the environment might cause. 

Anti-inflammatory Support 

Herbs possessing anti-inflammatory properties, 

such manjistha and liquorice, tend to reduce 

airway inflammation, which is a vital component 

of lung detoxification. These herbs assist in 

restoring the condition of the lungs by reducing 

inflammatory responses brought on by pollution. 

Mucociliary Clearance Enhancement 

Mulethi and certain herbs in polyherbal 

mucociliary clearance blends help release toxins 

and impurities that have become clogged in the 

respiratory tract, it has expectorant properties 

that help clear the airways of mucus.  
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Table 1: Properties of different polyherbal formulations 

Plant Name Plant Part Forms Traditional Use 
Abies pindrow Bark Powder Cough, chronic asthma 
Abrus precatorius Leaves Decoction Asthma bronchitis, cough, 

tuberculosis 
Acalypha indica Whole plant  Juice Asthma 
Aconitum ferox Root Dried root juice Cough 
Acorus calamus Root Juice small piece Bronchitis, to clear the 

throat and open the voice 
Allium fasciculatum Whole plant Paste Sore throat  
Bombax ceiba Root Decoction Bronchitis 
Bothriocline longipes Leaves Juice Cough 
Calotropis gigantea
  

Root and leaves Decoction Shortness of breath 

Chromolaena odorata Whole plant Juice Cough 
Coriandrum sativum Fresh leaves and dried 

fruits 
Decoction Bronchitis 

Curcuma Longa Stem Powder Bronchodilation 
Anti-inflammatory 
Anti-cancer 
Lung damage 

Cymbopogon citratis Leaves Tea Cough 
Dicarnopteris linearis Fronds Decoction Throat pain 
Embelia ribes Root Juice Cough 
Euphorbia hirta Leaves Dried/soaked Against Covid-19 
Gentianodes 
tianschanica 

Leaves Infusion Pneumonia, bronchitis, 
cough 

Glycyrrhiza glabra Root  Powder Asthma 
Hydrocotyl verdicillta
  

Whole plant Decotion Asthma 

Malva parviflora Leaves Powder Pneumonia 
Oxalis debilis Leaves Powder Asthma 
Piper Nigrum Seeds Decotion Antioxidant,  Anti 

inflammatory 
Rubia cordifolia Leaves Juice Pneumonia 
Saccharum 
officinarum 

Stem Maceration Asthma, respiratory 
diseases in children 

Solanecio 
cydoniifolius 

Root Boiled Cough 

Sonchus wightianus Root Raw root Tonsillitis 
Trifolium 
alexandrium 

Stem, leaves Decoction, juice, vegetable, 
and paste 

Respiratory tract infection 

Verbascum thapsus Timber Root paste Asthma 
Zingiber officinale Rhizome Juice Cough 

 

 A broad spectrum of biologically active 

substances can be identified in polyherbal 

preparations, which are made from a synergistic 

combination of medicinal herbs and may offer a 

complete approach to alleviating bronchial 

constriction. Because several herbs are combined 

to create these formulations, they contain a 

variety of bioactive chemicals, including broncho 

dilatory, anti-inflammatory, and smooth muscle 

relaxant properties. The unique properties of each 

herb in these polyherbal combinations combine to 

produce a synergistic effect that suggests broncho-

spasm alleviation and bronchial smooth muscle 

relaxation as a potential therapy option. The 
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combination of these bioactive compounds 

highlights the potential to reduce acute broncho-

constriction and address underlying inflammatory 

pathways, which will facilitate bronchial 

relaxation and enhance respiratory efficiency. 

 The rising recognition of natural medicine has 

driven research into polyherbal formulations as 

potential medicines to support lung cleansing and 

improve respiratory health. The ability of these 

polyherbal preparations, which combine many 

types of medicinal herbs, to enhance the lungs' 

detoxifying processes has drawn attention to their 

wide range of bioactive chemicals. Using medicinal 

plants, each of which has unique bioactive 

components, offers a thorough method of lung 

detoxification. Polyherbal compositions are 

created via the combination of various herbs in a 

way that optimizes their combined antioxidative, 

anti-inflammatory, expectorant, and mucolytic 

properties. Collectively, these components provide 

a potent barrier against oxidative stress, scavenge 

free radicals, improve mucociliary clearance, 

minimize airway inflammation, and aid the lungs 

expel dust and other airborne pollutants. It aims to 

clarify the processes that underlie the combined 

effects of polyherbal mixtures in strengthening the 

lungs' natural defenses against environmental 

toxins. The focus will be on talking about 

individual polyherbal remedies, including 

knowledge regarding the plants that make up 

them, their active ingredients, and their proven 

benefits on lung detoxification processes. 

Although preliminary data is encouraging, more 

investigations in the form of comprehensive 

preclinical and clinical studies are required to 

validate the safety, effectiveness, and appropriate 

dosages of polyherbal formulations for respiratory 

health. The goal of this review is to clarify the 

possible role of polyherbal therapies as 

supplemental tactics in promoting lung health and 

detoxification processes by compiling existing 

knowledge and viewpoints. 

Role of poly herbal formulation for lung 

detoxification 

In Ayurveda, a historical Indian medicinal system  

that has been continuously practiced for hundreds 

of years, polyherbal formulations are used. A large 

amount of study on Ayurvedic medicinal plants 

has been carried out in the fields of 

pharmacognosy, chemistry, pharmacology, and 

clinical therapies. Many human ailments have 

been treated using combinations of herbs as 

described in Ayurveda. Choosing a scientific and 

rigorous methodology for the assessment of 

herbal formulations based on their application in 

conventional medical systems is a suitable 

approach to the development of innovative drugs 

from plants.  

In Vitro Studies 

2D ALI culture  

Conventional cell culture techniques typically use 

surface of 2D from tissue culture plates, trans well 

inserts, or flasks, where lung cell mono-or- co-

cultures are generated and kept submerged. 

(Hermanns et al., 2004) The inability of the lung 

epithelium to produce ciliated cells that have 

undergone differentiation in a liquid culture 

medium however, serves as an example of how the 

epithelium cannot correctly and when submerged 

completely differentiate into a functional, 

physiological-like barrier because of its constant, 

direct contact with air present in the atmosphere. 

(De Jong et al., 1994; Gerovac et al., 2014). 

Alternatively, removing cell medium from the 

apical compartment and seeding epithelial cell in 

trans well inserts or specialized devices 

successfully replicates the pulmonary environ-

ment exposed to air of cell monolayer and 

simulating the ALI barrier in vitro (Hittinger et al., 

2016; Cao et al., 2021). A lot of research has also 

been done and ALI platform, that sold 

commercially, available such as Epi Airway (Mat 

Tek, Ashland, Massachusetts) (Neilson et al., 2015; 

Zavala et al., 2016) and MucilAir (Huang et al., 

2013; Balogh Sivars et al., 2018). In this kind of 

arrangement, cells can establish apical-basolateral 

polarity and can reach culture media from the 

insert membrane in basolateral side  (Acosta et al., 

2016; Jiang et al., 2018; Chen and Schoen, 2019). 
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Many studies comparing the responses of cells in 

both 2D and 3D environments have shown the 

surface of 2D cells often exhibit behavior that is 

physiologically irrelevant (Mirbagheri et al., 2019; 

Jensen and Teng, 2020). Significant differences 

between 2D and 3D have been noted, particularly 

in lung cells. In 2D, there was a reduce trans 

epithelial electrical resistance (TEER), less tight 

junction protein expression, and an increased 

susceptibility to bacterial infection  In 3D, these 

differences were not as pronounced. (Carterson et 

al., 2005; Bhowmick and Gappa-Fahlenkamp 

2016). However, because of its scalability, 

affordability, and ease of interpreting experi-

mental data, 2D culture has some useful and 

logistical advantages that pose serious challenges 

when working with 3D culture models. These 

advantages are primarily related to its suitability 

for large-scale studies and cell imaging 

(Mirbagheri et al., 2019; Jensen and Teng, 2020). 

To enhance the simulation of native tissue 

microenvironment, 2D culture techniques can be 

improved by incorporating dynamic culture 

conditions (Chandorkar et al., 2017) or surface 

modifications that incorporate suitable physical 

micropatterns that can recognize cells and sense 

their movements (Sacchi et al., 2020). The 

application of specialized structures such as 

micro- or nanogrooves, pillars, or pits on such 

micropatterned surfaces has demonstrated a great 

deal of capacity to control cell shape, adhesion, 

and movement, leading to the development of 

2.5D cell culture (Mirbagheri et al., 2019). As a 

result, 2.5D cell culture may offer a useful middle 

ground between reproducibility and scalability, as 

well as being a reasonably easy way to obtain 

cellular responses that are consistent and 

physiologically meaningful. As a result, 2.5D cell 

culture may offer a useful middle ground between 

reproducibility and scalability, as well as being a 

reasonably easy way to obtain cellular responses 

that are consistent and physiologically meaningful. 

This 3D tetra culture system is built on cell culture 

inserts,  just  as  the  other  ALI models (Klein et al.,  

2013). 

Spheroids/Organoids  

To assess the safety and efficiency of 

pharmaceuticals, human lung organoids are three-

dimensional culture systems with tissue 

engineering. That can replicate key anatomical 

features of the airways (Shin et al., 2019; Liu et al., 

2020). Respiratory organoids, as opposed to ALI 

monoculture models, physiologically replicate the 

three-dimensional lumen, the environment of the 

respiratory airways by promoting the growth and 

development of distinct cell types to mimic the 

diverse structural branching present in airways 

(Barkauskas et al., 2017; van der Vaart and 

Clevers, 2021). Human lung organoids are made 

up of pluripotent stem cells or primary lung cells. 

These cells self-repair to form spheroids, which 

are subsequently embedded in an intricate 

combination of extra-cellular matrix proteins 

(fibronectin, laminin, and collagens) (Barkauskas 

et al., 2017; Chen et al., 2017; Jacob et al., 2017). In 

order to promote the proper spatial organization 

of heterogeneous cell counts (epithelial, alveolar, 

and mesenchymal cells) and produce luminal 

development inside the organoid, exposure to 

extracellular matrix (ECM) proteins furnishes the 

physiological and structural foundation for the 

long-term proliferation, differentiation, and 

signaling pathways between cells and between 

cells and matrices (Jacob et al., 2017; Tan et al., 

2017; Miller et al., 2019). The organoid lumen is 

directly microinjected with medicinal chemicals to 

create a physiologically appropriate platform for 

in vitro drug screening (Shin et al., 2019). 

Furthermore, organoids are included in 

microfluidic apparatuses (Hill et al., 2017) or 

embedded within in vivo models (Miller et al., 

2019; Berkers et al., 2019; Kim et al., 2019; 

Takahashi et al., 2019). The unique traits and 

physiological features of many respiratory 

illnesses, including cystic fibrosis (Dekkers et al., 

2013; Berkers et al., 2019,), fibrosis (Strikoudis et 

al., 2019), bacterial and viral infections (Chen et 

al., 2017; Hill et al., 2017; Kondo et al., 2019), and 
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lung cancer (Shin et al., 2019; Kim et al., 2019; 

Takahashi et al., 2019), have been modelled by 

respiratory organoids. Drug distribution in flow 

circumstances that resemble the respiratory 

system has been made possible by the integration 

of organoids into microfluidic devices (Shin et al., 

2019). By applying flow conditions, the organoid 

receives a steady supply of nutrients and oxygen 

as well as a drug-containing media, simulating the 

systemically administered drug's diffusion 

absorption process. To enable clinically realistic 

chemotherapeutic sensitivity under flow 

conditions that are physiologically relevant and to 

establish safe treatment dosages at the preclinical 

stage, the work by (Shin et al., 2019) generated 

lung cancer organoids from patients that were 

placed onto a microfluidic chip device. 

Furthermore, respiratory organoid models have 

been created to offer personalized treatment. 

These models are very helpful for conditions such 

as cystic fibrosis. (Paolicelli et al., 2019; Berkers et 

al., 2019) and lung cancer (Kim et al., 2019; Kondo 

et al., 2019), which have considerable phenotypic 

and genetic heterogeneity. Developed lung 

organoids of cancer derived from tumour tissues 

of 36 patients represented 5 distinct histological 

subtypes to ascertain the individual sensitivity of 

each patient. In several instances, previously 

unidentified resistance to chemotherapeutics was 

discovered. Directly implanting organoids in vivo 

mice, typically replicates the structural 

characteristics of cancer tissue while preserving 

the disease's genetic and histological 

characteristics (also known as PDX models). At the 

moment, direct medication administration to the 

organoid's luminal region is not possible using 

these PDX models; rather, medications can be 

injected intraperitoneally, and the organoid can 

subsequently be extracted for additional 

pharmacodynamic and bio-pharmacokinetic 

investigations. Organoids with different genetic 

defects causing cystic fibrosis have been grown 

from individuals, and treatment plans have been 

developed to better anticipate the therapeutic 

outcomes of individual patients (Dekkers et al., 

2013; Berkers et al., 2019). Personalized medicine 

strategies can be used by using patient-derived 

cystic fibrosis organoids' culture media as the 

most reliable indicator of treatment results and 

patient reactions to single- and combination-drug 

treatment regimens (Dekkers et al., 2013).  

Scaffold-based cell culture  

The extracellular matrix (ECM) in the native lung 

is complex and multifaceted; it shapes the cell 

microenvironment by providing structural cues, 

regulating cell adhesion and migration, and 

regulating access to soluble growth factors. This is 

true even though isolated human lung cells can 

survive in 2D on plastic and in 3D Matrigel or 

collagen environments (McGowan, 1992; 

Vorotnikova et al., 2010; White, 2015; Patel et al., 

2017). In disease states like emphysema and lung 

fibrosis, the ECM undergoes substantial 

remodeling. Researchers have developed 

techniques for decellularizing rodent and human 

lungs or lung sections, and reseeding human lung 

cells onto the matrix. These techniques are 

motivated by the desire to model cell-ECM 

interactions in order to gain a better under-

standing of disease and the possibility of 

producing a new lung for patients with end-stage 

lung disease. There are numerous methods 

available for decellularizing the lungs (Ott et al., 

2010; Petersen et al., 2010; Booth et al., 2012; 

Guyette et al., 2014; Wagner et al., 2014; Gilpin 

and Ott, 2015). Though, the success rate of 

decellularizing human lungs surpasses that of 

recellularizing them to produce fully grown, 

operational types of cell found in the natural lung. 

Recellularizing scaffolds was initially accompli-

shed by seeding them with primary mesenchymal 

stem cells (Bonvillain et al., 2012), which can 

engraft and multiply within the scaffold. In a more 

recent development, decellularized rat lungs were 

seeded with basal stem cells that were obtained 

from donated human lungs and grown in culture 

(Gilpin et al., 2016). The rat lungs retained their 

basal cell identity. While decellularized scaffolds 

have made significant strides towards         

creation,   much  more  work  needs  to  be  done to  
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Table 2: Drugs, their route of administration, therapeutic uses and adverse effects 

 
    Drugs     Mode of action  Route of 

administration 
Therapeutic     
uses 

Adverse effects  

Salbutamol 
(beta 2 
sympathomimetics) 
The first selective short-
acting β2-agonist (SABA) 
utilized as an alternate 
asthma medication is 
salbutamol. 

Its strong smooth muscle 
relaxant qualities, which 
enable the suppression of 
bronchial smooth muscle 
contraction and consequent 
bronchodilation, are the 
basis for its therapeutic 
action (Marques and Vale, 
2022). 
 

Can be administered 
orally, intravenously 
(IV), intramuscularly 
(IM), subcutaneously, 
or by inhalation 
(Marques and Vale, 
2022). 

Treatment of 
asthma, 
bronchospasm and 
COPD 

Tachycardia peripheral 
cardiac vasodilation-
induced reflex (Neville 
et al., 1982, Corris et al., 
1982) 
Trembling in the hands. 
Nervous tension. 
Headaches. 
Suddenly noticeable 
palpitations 
Muscle cramps. 

Ipratropium bromide  
An anticholinergic drug 
class that opens the lungs' 
medium and large 
airways. 

It is a muscarinic 
acetylcholine receptor 
antagonist. (Rehder, 2017) 
Consequently, the airways' 
parasympathetic neural 
system is suppressed, 
which stops the airways 
from operating normally. 
The production of 
bronchial secretions and 
constriction in the airway is 
attributed to the 
parasympathetic nervous 
system; blocking this 
activity may lead to 
bronchodilation and a 
reduction in secretions. 
(Almadhoun et al., 2023) 
Acetylcholine, which causes 
muscle cells to restrict and 
produce a small airway, 
controlling the airway's 
diameter at the cellular 
level. Consequently, 
administering ipratropium 
results in the smooth 
muscle's acetylcholine 
ceasing to function, thereby 
halting contraction and 
causing relaxed airways 
(Upfal, 2007). 

Breathing Through the 
Mouth The oral 
formulation can be 
administered as a 
nebulization solution 
or as an aerosol 
inhalation (Patel et al., 
2023) 
Breathing in Aerosols 
In the event that the 
patient has trouble 
breathing in the 
medication after it has 
been triggered, they 
may utilize a spacer or 
a valved holding 
chamber 
(Patel et al., 2023) A 
patient can select 
between a mouthpiece 
and a face mask 
alongside a spacer or 
VHC, depending on 
which is more 
comfortable for them. 
(Summers and Tarala, 
1990) 

Prevent the 
symptoms of 
chronic obstructive 
pulmonary disease 
(COPD), which 
includes bronchitis 
and emphysema, 
such as wheezing 
and shortness of 
breath. 

Most common adverse 
reactions: Bronchitis, 
nausea, dryness of 
mouth, Flush skin, 
Dyspnea (Patel et al., 
2023)   
Intranasal Ipratropium  
 
Most common adverse 
reactions: 
Infections in upper 
respiratory system.  
Epistaxis  
pharyngitis  
Headache (Patel et al., 
2023) 
 
Severe adverse 
reactions (Kopsaftis et 
al., 2018): 
Hypersensitivity 
reaction 
Anaphylaxis 

Omalizumab 
Recombinant humanized 
immunoglobulin G1 
(IgG1) monoclonal anti-
IgE antibody omalizumab 
is used to treat chronic 
urticaria and allergic 
asthma. 

The body's antigen-
presenting cells (APCs) 
absorb environmental 
allergens when they 
initially enter the body. 
Then, T and B immune cells 
are shown after it has been 
digested. Next comes the 
generation of IgE that is 
specific to allergens and the 
activation of B 
lymphocytes. After then, 
plasma cells (reformed B 
lymphocytes) release this 
IgE, which is then free to 
attach to IgE receptors on a 
variety of different cells. 
(Patel et al., 2023). 
IgE attaches itself to both 
low-affinity (Fc€RII) and 
high-affinity (Fc€RI) 
receptors on a variety of 
immune system cells. After 
being exposed to more 

Omalizumab injectable 
solution, 75 mg/0.5ml, 
prefilled syringe for 
single dose.  
Omalizumab injectable 
solution at 150 mg/ml 
in a prefilled, single-
dose syringe.  
Omalizumab 
lyophilized powder, 
150 mg, intended for 
single-dose 
reconstitution vial. 
(Plosker et al.,2008) 
Over Europe, the 
recommended range 
for the total serum IgE 
level for adults and 
children aged 12 or 
older should be 
between levels of 30 to 
1500 IU/ml, especially 
for children between 
the ages of 6 to 12, it 

Those with 
moderate to severe 
persistent asthma 
who are 6 years of 
age and older, 
whose symptoms 
are not adequately 
controlled by 
inhaled 
corticosteroids, and 
who have a positive 
skin test or in vitro 
reactivity to a 
perennial 
aeroallergen are 
prescribed this anti-
IgE antibody 
medicine. 

An omalizumab is 
generally considered to 
have an excellent safety 
profile, there are some 
significant concerns 
regarding the potential 
adverse effects of the 
drug. The following 
four classes comprise 
the significant side 
effects of omalizumab:  
systemic reactions, 
potential effects on 
malignancy, risk of 
parasite disease, and 
immunological effects, 
including serum 
sickness and Churg-
Strauss vasculitis. 
(Godse et al., 2015). 
The most reported 
adverse events during 
omalizumab clinical 
trials were injection-
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antigens, multiple FcRI-
bound IgE molecules on the 
surface of mast cells and 
basophils cross-link the 
antigen. This results in the 
release of histamine and 
the activation of mast cells, 
causing urticaria symptoms 
such as wheezing.  (Patel et 
al., 2023). 

should be under 1300 
IU/ml (Kumar  and 
Zito, 2023) 

site reactions (45%), 
viral infection (23%), 
upper respiratory tract 
infection (20%), 
sinusitis (16%), 
headache (15%), and 
pharyngitis (11%). 
(Ledford, 2009). 

Montelukast  
Due to their capacity to 
induce 
bronchoconstriction, 
mucus secretion, and 
increased vascular 
permeability, leukotrienes 
are significant mediators 
of asthma. Due to their 
capacity to induce 
bronchoconstriction, 
mucus secretion, and 
increased vascular 
permeability, leukotrienes 
are significant mediators 
of asthma (Thomson and 
Chaudhuri, 2012) 

Montelukast is a member of 
the pharmacological class 
of leukotriene receptor 
antagonists. (Brynjolf et 
al.,1998) It works by 
stopping the lungs' natural 
production of leukotriene 
D4, which lowers 
inflammation and relaxes 
smooth muscle. 
 (Knorr et al.,1998) 

It is an orally dosed 
drug (available as a 
film-coated tablet, 
chewable tablet, or oral 
granules) (Montelukast 
sodium monograph for 
professionals, 2018) 

asthma 
bronchospasm 
allergic rhinitis 
urticaria (Wermuth 
et al., 2023) 
mastocytosis 
treatment 
(Montelukast 
sodium, 2019) 

Common side effects 
Diarrhea, nausea, 
vomiting, mild rashes, 
fever 
 
Severe side effects 
 Angioedema, erythema 
multiforme, and liver 
problems. (Cardet et al., 
2013, Singular 10mg 
film coated tablets, 
2018) 

 

improve cell survival, differentiation, and 

maturation on the scaffolds to create functionally 

restored lungs for use in organ transplantation. A 

possible explanation for the challenge of reseeding 

scaffolds is a deficiency of vascular networks and 

other supporting cells and structures. Research 

has documented the effective repopulation of 

endothelial cells in human lung scaffolds (Ren et 

al., 2015) and decellularized rat lung scaffolds 

(Stabler et al., 2016), resulting in a partial 

restoration of barrier function in both scenarios. 

In the future, successful recellularization of entire 

organs may depend on the inclusion of several 

supportive cell types, such as endothelial cells, 

neuronal cells, and mesenchymal cells that are 

reseeded in the appropriate niche. 

Decellularized extracellular matrix (ECM)  

The ECM is a three-dimensional framework for all 

bodily tissues and organs. The extracellular matrix 

(ECM) is crucial for morphogenesis, differen-

tiation, and homeostasis in addition to functioning 

as a physical framework (Frantz et al., 2010). 

Remarkably, the inclusion of an in situ-like 

extracellular matrix is essential for simulating cell-

to-cell and cell-ECM interactions (Bhowmick et al., 

2016), it also applies for remodeling events in 

conditions like emphysema (Kulkarni et al., 2016;  

 

Burgstaller et al., 2017). The ECM promotes the 

movement of oxygen gradients, nutrients, metabo-

lites,  among  other  things  (Tibbitt  et al., 2009);  

these are essential features for determining the 

effectiveness of a drug in the end. Collagen is much 

of the protein in the extracellular matrix (ECM), 

comprising about 30 per cent of the tissue's total 

protein content, in addition to elastin and laminin. 

It stimulates chemotaxis and cell motility, controls 

cellular adherence and gives tensile strength 

(Rozario et al., 2010; Burgstaller et al., 2017). Even 

though hydrogel scaffolds rich with collagen have 

been increasingly employed in grafts and other 

tissue engineering applications (e.g., bone, 

cardiovascular, skin, etc.) (Sears et al., 2016; Duan, 

2017), most of the applications of as of now, the 

only available Extracellular matrix (ECM) proteins, 

such as the collagen layer, are coated onto the 

apical and basal surfaces of the porous 

membranes that act as the cell substrate in ALI-

based in vitro lung models. 

 Considering that a very thin basement 

membrane (~50 nm) must separate the epithelial 

and endothelial cell layers in vivo for effective gas 

exchange from air into capillary blood, the average 

thickness of the ACB is only approximately 1 µm 

overall (Doryab et al., 2019). Though custom-
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designed artificial membranes using materials like 

PDMS can be even thicker (~50-100 µm), 

currently used ALI-based assays typically use 

commercially available polycarbonate (PC) and 

polyethylene terephthalate (PET) membranes, 

which are typically ~10-20 µm thick and result in 

additional resistance to respiratory gas and 

macromolecular exchange (Guenat and 

Berthiaume, 2018). While Limits are being pushed 

toward thinner frameworks by recent 

advancements in biomaterials, in vitro plans to 

accurately imitate transfer qualities across the 

ACB remain difficult due to the disparity with      

the in-situ environment (Sakagami, 2020). 

Additionally, a novel design has been demons-

trated that consists of a biodegradable, flexible 

membrane that is generated using the drop-

casting of a collagen-elastin solution onto a gold 

mesh (Zamprogno et al., 2021).  

Drugs Introduction 

The common inflammatory lung disease is asthma. 

Asthma is becoming more common worldwide, 

and research indicates the number individuals 

with the disease will increase in the upcoming 

years for a number of reasons, most notably the 

risky lifestyles we are embracing (Marques and 

Vale, 2022). Table 2 illustrates the drugs, their 

route of administration, therapeutic uses and 

adverse effects. 
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