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The interaction and the thermodynamic behavior of the car-
rier with the drug play a critical role in the development of 
a new drug delivery system. In this work, the miscibility of 
poly(ethylene glycol)-graphene oxide (PEG/GO) nanocarrier 
with ivermectin (IVM) in both gas and solvent media was 
examined using classical simulation. As such, binding energy 
distribution, phase diagram which shows the critical points, 
binodal and spinodal curves, the free energy of mixing iso-
therms, interaction parameter, χ and the distribution of 
Chi parameter with temperature were determined. In the 
gaseous state, the value of the interaction parameter, χ, is 
102.93, and the energy of mixing is 60.95. Meanwhile, in a 
solvent medium, the value of the interaction parameter, χ 
and the energy of mixing are 85.31 and 50.52, respective-
ly. These values suggest the disfavors of a mixed state for 
the excipient-drug system and an exothermic interaction, 
which means that the carrier will not interact to form a sin-
gle phase with the drug. Consequently, the interaction of the 
molecules led to the development of two phases as shown 
by the presence of the binodal phase in the phase diagram. 
This outcome is further validated by the binding energy 
distribution curve.  Therefore, the immiscible nature of the 
carrier and the drug, suggests that PEG/GO nanocomposite 
can serve as a potential nano vehicle for the delivery of IVM 
without leading to the formation of a miscible complex.
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