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Study on Preparation Technology of Dry Powder Inhaler of Curcumin-loaded Solid Lipid Nanoparticles

LI Nan"*, YU Meili’(1.The Graduate School of Tianjin Medical University, Tianjin 300170, China;2.Tianjin In-
stitute of Pharmaceutical Science, Tianjin 300020, China; 3.The Key Laboratory of Artificial Cells, Tianjin
Third Central Hospital, Tianjin 300170, China)

ABSTRACT OBJECTIVE: To prepare Dry powder inhaler of curcumin-loaded solid lipid nanoparticles (Cur-SLN-DPI). METH-
ODS: With the particle size, polydispersity coefficient, encapsulation efficiency and drug deposition rate as the indexes, the
Cur-SLN drying methods (spray drying and freeze drying) were screened. Based on the optimized drying method, with the drug
deposition rate, emptying rate, the angle of repose, moisture-absorption weight gain rate and content uniformity as the indexes, sin-
gle factor observation was made on the formulation of Cur-SLN-DPI (lactose-dry powder ratio, the filling amount of each sin-
gle-dose capsule), and verification tests were carried out. RESULTS: The rates of effective in vitro deposition of Cur-SLN obtained
by spray and freeze drying were 29.98% and 15.69% respectively, and the former was better. The optimized single-dose formula-
tion was as follows as lactose-dry powder (1:1) mixture of 50 mg, lactose of 10 mg as the third component, in a No.4 capsule.
The average values of all indexes of 3 lots of the prepared dry powder were as follows as particle size of 3.35 um, 4.57% of mois-
ture, content uniformity represented as 3.65, effective in vitro deposition rate of 28.73% , emptying rate of 95.17% , the angle of
repose of 24.03 ° and moisture-absorption weight gain rate of 2.2% (RSD lower than 2% , n=3). CONCLUSIONS: It is suggest-
ed that Cur-SLN should be prepared by spray drying. The Cur-SLN-DPI prepared according to the optimized formulation conforms
to quality standards.

KEYWORDS Curcumin; Solid lipid nanoparticles; Dry powder inhaler; Preparation technology; Drying method; Effective in vi-
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Tab 1 The particle sizes, polydispersity coefficients and en-
capsulation efficiencies of two kinds of samples(x + s,
n=3)

RS TFHPRIAR om ZARREL R, %

BT T AR TG 1524411 0493+0.065 87.26+1.65

RHETET 2R HUR 1562408  0.499+0.052 86.73+1.56

WS TR T 2REN TR 14814512 0.455+0.029 87.82+3.12

WESE T4 T AR MG 1527425 0.486+0.037 85.43+2.53
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Tab 2 The rates of drug deposition on different sites in vitro
of two kinds of samples( %)

THRA LA — i i
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Tab 3 The rates of drug deposition on different sites in vitro
of samples in case of different lactose-dry powder ra-

tios( %)
FUBE- TR LA, m/m BRI — I A
1:1 15.78 26.86 29.13
1:2 18.62 35.11 26.39
1:3 32.13 34.15 15.97
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Tab 4 The emptying rates in case of different filling
amounts(n=3)
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Tab 5 The moisture-absorption weight gain rates of the
samples placed for different durations( %)
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