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Abstract
Development of diazepam-loaded polymeric micelles as dried powder for

rectal administration
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The aim of this special project was to develop diazepam-loaded polymeric micelles

as a dried powder form. According to the preformulation result to optimize the proper d-Ol-
tocopheryl polyethylene glycol 1000 succinate (TPGS) concentration, TPGS at 7.5, 10 and
15 %w/v could entirely entrap diazepam at 5 mg/mL with the mean particle size of 131 nm,
the polydispersity index (PI) within the range of 0.183 — 0.301 and the zeta potential (ZP)
ranged from -1.7 to -3.8 mV. The %yield and %entrapment efficiency (%EE) of all
formulations were higher than 80%. However, the mean particle size after reconstitution was
1.5-2.0 times greater than that after fresh preparation. Hence, the dried powder formulation
of diazepam-loaded polymeric micelles was further developed by an addition of poloxamer
407 (P407) as a freeze drying stabilizer at 1, 3, and 5 %w/v. The results illustrated that the
addition of P407 did not change the mean particle size of all formulations compared with
that without P407 except for ones consisting of 10 and 15 %w/v TPGS with 3 and 5 %w/v
P407. Those formulations exhibited smaller particle size, higher Pl value and less negative
ZP. Additionally, the mean particle size after reconstitution was unchanged as compared to
that after freshly prepared. The %yield and %EE of all formulations were greater than 80%.
Therefore, the formulations containing 1 %w/v P407 were chosen to further examine the
release characteristics of diazepam. From the results, the formulation containing 7.5 %w/v
TPGS showed the fastest release rate and the highest extent of drug release over 24 h. The
increment of TPGS concentration decreased both release rate and extent of drug release.
The release profiles of diazepam were fitted to the Higuchi’s model indicating that the

mechanism of diazepam released from TPGS polymeric micelles was Fickian diffusion.
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