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Table 1 Energy distribution and value of optimized PPCG molecular chain

Total potential energy kJ/mol Total nonbond  kJ/mol
- 1573.548 -116.517
Electrostatic vdW repulsive vdW dispersive Hydrogen bond Angle Bond Torsion Out-of-plane
- 1272.69 971.83 - 864.31 0.00 288.59 32.45 - 618.51 2.39
vdW  van der Waals
2 a MM MD PPCG PPCG
2 b PPCG MM MD
. 1. PPCG 3.
1 PPCG PPCG 12242.68 J/cem’
PPCG
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Fig. 3 3D structural model of the PPCG cell
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MOLECULAR SIMULATION OF STRUCTURE AND DRUG-LOADING PROPERTIES
OF CARBON DIOXIDE/PROPYLENE OXIDE/y-BUTYROLACTONE TRICOPOLYMER

LU Lingbin' > HUANG Kelong'
! School of Chemistry and Chemical Engineering ~Central South University ~Changsha 410083
% Department of Material ~ Science and Engineering Institute  Hainan University

Key Laboratory of Tropical Biology Resource of Ministry of Education Haikou 570228

Abstract Based on the Compass force field the relationship between microstructure and macro-properties of carbon
dioxide/propylene oxide/ ¥ -butyrolactone tricopolymer PPCG  was investigated by the Materials Studio’ simulation
successfully. The results of simulation show that the molecular chains of PPCG are of flexible. Degradable carbonic
and carboxylic ester groups were distributed outside the PPCG cell. Furthermore the structure of micro-phase
separation was observed in PPCG cell. The reciprocity between PPCG and caffeine molecule was also simulated and
calculated. It was found that the caffeine molecule was selectively distributed in CO, habitat but never in -
butyrolactone GBL habitat. So the structure of micro-phase separation of PPCG can be applied in achieving the
self-assembly of drug molecules and the conclusion offers a theoretical base for the self-assemble behavior of drug
molecule in this kind polymer carrier. The results of molecular simulation not only verified the experimental
conclusions but also showed a clear description about the relationships between molecular structure and macroscopic
properties of PPCG. Moreover it offered the theoretical base for further studying the reciprocity between carriers and
drug molecules.

Key words Carbon dioxide/propylene oxide/ Y -butyrolactone tricopolymer Molecular simulation — Structure and

properties





