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Extended Abstract 
Interests in cyclodextrin-derived nano-assembled supramolecular systems have recently grown notably [1,2]. 

Cyclodextrins are a family of oligosaccharides that possess very characteristic features of conical shape with hydrophobic 

and hydrophilic interiors and exteriors, respectively. As a host molecule, cyclodextrin (CD) can encapsulate various types 

of molecules inside its cavity as host-guest supramolecular interaction that is in turn stabilized by non-covalent interactions 

[3-5]. Under specific conditions, cyclodextrins can self-aggregate to form nanoarchitectures, such as nanotubes and 

nanorods.  However, guest-induced nanotubular architecture can be assembled with gust molecules of suitable size, such as 

olsalazine drug. The objective of this work is to computationally investigate the formation and the corresponding 

molecular properties of olsalazine--CD nanotubes using the semi-empirical method (SQM) PM7. Different guest:host 

ratios of  inclusion complexes that can lead to the formation of the olsalazine--CD nanotubes were examined, namely 1:2 

and 2:2. Furthermore, the side of penetration of the guest molecule is another factor that is considered herein, where head 

and tail inclusions correspond to the penetration inside the cavity of -CD through the wide and narrow rims of -CD, 

respectively. On the other hand, the head-to-head, tail-to-tail, head-to-tail aggregations of -CD nanotubes are considered. 

The binding energy (Ebind) of the nano suprastructure was calculated using the following formula: 

 

𝐸𝑏𝑖𝑛𝑑𝑖𝑛𝑔 = (𝐸𝑜𝑝𝑡)𝑛𝑎𝑛𝑜𝑡𝑢𝑏𝑒 −𝑚. (𝐸𝑜𝑝𝑡)𝑂𝑙𝑠𝑎 − 𝑛. (𝐸𝑜𝑝𝑡)𝛽−𝐶𝐷 (1) 

 

where, Eopt is the total energy of the optimized geometry of the free molecule, m and n correspond to the number of 

molecules of Olsalazine and -CD associated in the formation of olsalazine--CD_nanotubes, respectively.    

Based on the values obtained for Ebind, Olsalazine can induce the formation of -CD nanotube through the tail-to-tail 

inclusion, where one molecule of Olsalazine is included through the narrow rims of two -CD molecules, whereas the 

aggregation can further grow through the head-to-head interaction of the -CD molecules. It is demonstrated that the 

inclusion process is mainly stabilized by intermolecular noncovalent bonding, namely hydrogen bonds, where an average 

H-bond of approximately 1.75 Å was estimated. The computational studies were conducted for the olsalazine--CD 

nanotubes within the ratios 1:2-5:10, which in turn revealed nanotubes with length and width of ~ 8.0 0.6 nm, respectively, 

for the 5:10 ratio. Further results considering various types of parameters, such as thermodynamic parameters, associated 

with the formation of the olsalazine--CD nanotubes will be presented and discussed. The findings of this work 

considering the factors and mechanisms influencing the induced formation of -CD nanotubes are insightful as such 

studies van enhance our understanding of this important phenomenon with more potential applications such as drug 

delivery  
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