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1. INTRODUCTION

Curcumin (CUR):

* hydrophobic polyphenol; turmeric-derived;
* broad pharmacological activity;

BUT poor solubility; low bioavailability

CH, Chemical
formula C21H200s

S >  CH; CH;

B-Cyclodextrin (B-CD):

* Hydrophobic cavity

* Hydrophilic surface

— CUR stability 1 via 3-CD inclusion

Hydrophilic
outer surface

= Aim: Investigate the stability, interaction and inclusion behavior of

CUR—(B-CD)2 by MD simulations.

2. METHODOLOGY

Generate input file for ORCA
Geometry optimization » DFT Optimization:

(Created using Avogadro 2) ORCA 6.0
» Force field setup:
AmberTools
— R » MD Simulation:
Geometry Optimization
— GROMACS
Run in ORCA 6.0
Optimized —
— | »  Generate Topology %
v &’
fEc —> Define box and Solvate
water

Using GROMACS

Fmax < 1000.0 Energy Minization FAST. FLEXIBLE. FREE.
Time = 500 ps | o
T = 300K NVT Equilibration

Fig. 3.1. Structure of CUR—(p-CD): after geometry optimization: CUR (red)
and p-CDs (green and blue).
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Fig. 3.2. RMSD of CUR—(p-CD): over 10ns MD simulation.

3.3. Radius of Gyration
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Fig. 3.3. Radius of Gyration of CUR—()-CD): over 10ns MD simulation.

» Equilibrium reached at ~8 ns; stable RMSD and Radius of Gyration.

3.4. Number of Hydrogen bonds

» Hydrogen bonds between CUR and B-CD: sparse but stable.
» B-CD—water H-bonds: remained abundant.
This confirmed host solvation stability.

3.5. Nonbonded Interaction Energies between CUR and B-CDs

* Short-range Lennard Jones > Short-range Coulombic.
= van der Waals & hydrophobic forces are the main stabilizing factors.

3.6. Solvent-accessible surface area (SASA)

» SASA of CUR encapsulated by B-CDs significantly decreased
compared with that of free CUR.

= Tight and persistent inclusion.

4. CONCLUSION

“* Two p-CD rings cooperatively encapsulate CUR into a compact capsiule.
“» Stability driven mainly by nonpolar interactions.
** Provides a molecular basis for future release-mechanism simulations and

_rational drug-carrier design.
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