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Effect of curcumin-micelles adopting vitamin E-TPGS and Solutol HS 15 as
carriers on solubility and oral bioavailability of curcumin
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Abstract: Objective To prepare curcumin-micelles adopting vitamin E-TPGS (VE-TPGS) and Solutol HS15 (SHS15) as carriers,
and study the effect on solubility and oral bioavailability of curcumin (Cur). Methods Cur was loaded into micelles between
VE-TPGS and SHS15 by thin film dispersion method. Particle size, loading efficiency, entrapment efficiency, and in vitro release were
carried on to estimate the influence of micelles on Cur; Moreover, oral bioavailability in rats was also evaluated. Results The
particle size was (35.79 £ 1.23) nm with polydispersity index (PDI) of 0.12 + 0.03 when the optimized micelles ratio was at 3:7 of
VE-TPGS and SHS15, which increased the solubility of Cur to 2.03 mg/mL in water. The entrapment efficiency and drug loading were
90.03% and 9.34%, respectively. The in vitro release profile showed a sustained release property compared with that of Cur. In addition,
the relative bioavailability of micelles (AUC,.,) compared with that of Cur (AUC,.,,) was 303.5% (P < 0.01). Conclusion The
Cur-micelles combined use of VE-TPGS and SHS15 shows great potential clinical application.
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Fig. 1 Size distribution of Cur-micelles in dynamic light

scattering
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Fig. 2 TEM images of curcumin-micelles
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Table 1 Characteristics of Cur-micelles at different ratioes of VE-TPGS and SHS15

VE-TPGS-SHS15 &t R4S /mm (RS AR/ Y% ViR ¥ /(mgmL ™)
1:9 50.99+3.42 85.65+10.24 8.474236 1.69+0.65
2:8 65.84+5.47 89.34+ 7.98 8.534+2.45 1.78+0.34
3:7 35.79+1.23 90.03410.38 9344235 2.03+0.53
4:6 61.36+5.14 89.97+ 7.56 9.04+3.42 1.85+0.82
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Fig. 3 In vitro release profiles of Cur and Cur-micelles in
simulated intestinal medium with pH of 6.8 at 37 'C (n =3)
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Fig. 4 Concentration-time curves of Cur in rats after oral
administration of Cur and Cur-micelles (80 mg/kg, Cur)
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Table 2 Pharmacokinetic parameters of Cur and
Cur-micelles
ZH FAL LR L RN

Cnax pgmL™! 0.73%+ 0.22 2.58+ 1.02"
Lnax h 0.64% 0.34 0.75+ 0.14
AUCysp  pghmL™' 1845+ 812  48.93+11.36"
AUCy.,, pghmL™' 59.63+1345 180.97%30.69"
tp h 2.64% 0.48 431+ 1.23"
MRT,.,, h 6.92+ 1.37 583+ 1.54
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