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All cells contain the natural ketones are organic compounds putrescine, cadaverine, spermidine, 
and spermine. Anions, such as DNA and RNA, interact with these (poly) cations. This characteristic 
represents their most well-known direct physiological role in cellular functions: cell division, 
proliferation, and differentiation. The lungs, and specifically alveolar epithelial cells, appear to 
have a considerably more powerful polyamine absorption system than any other major organ. 
The active buildup of natural polyamines in the epithelium of the rat, hamster, rabbit, and human 
lungs has been examined in numerous mammalian species. Regardless of the polyamine or species 
analysed or the in vitro system employed, the uptake system's kinetic characteristics (Michaelis-
Menten constant and maximal uptake) are of the same order of magnitude. Polyamines are also 
accumulated by other pulmonary cells, but not to the same level as the epithelium. Although the 
lungs have separate uptake mechanisms for putrescine, spermidine, and spermine, neither the 
nature nor the cause for their existence is known.
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Introduction
After administration, medicines linked to targeting ligands 
can achieve preferential accumulation of therapeutic 
molecules in target tissues. This method can assist keep 
drugs at their intended place of action by reducing off-target 
negative effects. Polyamine biosynthesis and/or polyamine 
concentration in the lungs have been linked to a variety of 
pulmonary toxicological and pathological disorders [1]. The 
inherent toxicity of polyamines is quite high. Spermidine 
and spermine can be converted to h2o2, ammonium, and 
acrolein in nonpulmonary cells, according to in vitro 
research. Increased polyamine production and polyamine 
concentration in the rat lung are linked to animal survival 
in hyperoxia or after ozone exposure. Increased polyamine 
metabolism and lung polyamine concentration have 
been associated to pulmonary hypertension caused by 
monocrotaline or hypoxia. Polyamines have been found 
to help inhibit immunological reactions in the lungs in a 
modest number of trials [2].

However, linking targeted ligands to many low - molecular 
- weight actives in a way that does not affect their 
pharmacological action remains a challenge. Polyamine 
targeting ligands, for example, are extremely effective at 
targeting small molecular weight anticancer treatments to 
tumours, but their covalent connection to the targeted drugs 
changes their overall characteristics, reducing their anticancer 
efficacy [3]. Similarly, putting small molecular weight 

pharmaceuticals onto ligand-decorated carriers can preserve 
the molecule and promote its cellular absorption, but the 
carrier release process can slow down drug action. As a result, 
many targeted tactics are inadequate for the treatment of acute 
illnesses, such as medical crises, where tailored drug delivery 
systems are lacking [4].

The dissociation rate of an ion-paired system can be controlled 
by the complex connection strength, which is a benefit of 
attaching the targeted ligand to the drug by ion-pair formation. 
As a result, using ion-pairs with moderate association strength 
eliminates any negative impact on medication pharmacological 
action. However, because of the quick dissociation kinetics 
of the theophylline-spermine ion-pair, the effects produced 
utilising an ion-paired polyamine targeting ligand were short-
lived, implying that more research is needed to understand 
ion-pair half-life in vivo [5].

Conclusion
The results of this study showed that spermine-tagged 
theophylline-CD supramolecular assemblages optimised 
for PTS absorption can target theophylline distribution to 
the lungs. Because CD increased the ion-pair half-life, it 
was an important component of the assemblies for in vivo 
enhancement. The use of ion-pairing to bind the targeted 
ligand to the drug was a valuable method since it allowed 
easy drug release at the site of action. When the systemic 
dose of theophylline is limited by a small therapeutic window, 
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selective targeting to produce a quick 2-fold increase in lung 
delivery may be a viable option.
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