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Stabilizer distribution on surface of solid lipid microparticles and
SLLM stability: mesoscale simulation and experiments
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Abstract; Dissipative particle dynamics (DPD) simulation was used to model the distribution of stabilizers
(lecithin, poroxamer and PVA) on the surface of ibuprofen-loaded solid lipid microparticles (SLM) . It
was shown from DPD simulation results that lecithin totally enwrapped the surface of SLM when the molar
fraction of ibuprofen was 1% and 2%. However, when the molar fraction of ibuprofen was increased to 3%
and 5%, lecithin could not cover the place with a higher concentration of ibuprofen molecules. Poloxamer
407 and PV A totally enwrapped the surface of SLM when the molar fraction of ibuprofen was increased
from 1% to 5%. The experimental results could be interpreted with the simulation results. DPD simulation
provides an insight into the microstructure of a drug carrier and helps to analyze the experimental results,

which is helpful in stabilizer selection for SLM.
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Fig. 1 Molecular structures of ibuprofen, tristearin and lecithin
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Table 1 Interaction parameters a; used in DPD simulation
w a f da db dc P
w 25.00
a 100. 59 25.00
' 79.69 28. 00 25. 00
da 118. 17 25.03 29. 05 25.00
db 83. 83 28.16 25.00 29. 25 25.00
dc 57.11 38. 32 28. 83 41. 37 29. 00 25.00
P 57.61 34. 33 27.01 36. 72 27.10 25.22 25. 00
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ppo 30. 36 26. 96 25.08 27.77 25.09 29.73 41. 34 25.00
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¢ 36. 47 65. 82 47.41 73.42 48. 48 32.57 25.00
d 27. 86 219. 58 172.63 245. 65 178.63 122. 47 70. 62 25.00
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Fig. 3 Simulation results of lecithin distribution on surface of

(d) 5% ibuprofen

SLLM at different molar fraction of ibuprofen
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Fig. 4 Simulation results of poloxamer 407 distribution on surface of

SLLM at different molar fraction of ibuprofen
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Simulation results of PVA distribution on surface of

SLLM at different molar fraction of ibuprofen
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Fig. 6 Optical microscope pictures of SLM stabilized with soy lecithin/bile salt at different mass fraction of ibuprofen

(a) 5% ibuprofen (b) 25% ibuprofen
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Fig. 7 Optical microscope pictures of SLM stabilized with poloxamer 407 at different mass fraction of ibuprofen
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