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Preparation and Quality Evaluation of Rifampicin Nano-structured Lipid Carriers
HU Jianjun, YU Li, CHEN Hailin, LIN Wei, JIN Haiying(Dept. of Pharmacy, the Affiliated Hospital of Medical
College, Ningbo University, Zhejiang Ningbo 315020, China)

ABSTRACT OBJECTIVE: To prepare rifampicin (RFP) nano-structured lipid carriers (RFP-NLCs) to improve its water-solubili-
ty, and evaluate its quality. METHODS: Using liquid-solid lipid materials oleate and glyceryl monostearate as lipid materials, soy
lecithin as emulsifier, poloxamer 188 as nonionic surfactant, melting-ultrasonic emulsification was used to prepare RFP-NLCs. Us-
ing the comprehensive scores of particle size and encapsulation efficiency as indexes, the amount of lipid materials, proportion of
liquid lipid materials, dosage, and mass ratio of soy lecithin-poloxamer 188 as factors, orthogonal test was adopted to optimize the
formulation. The morphology, particle size, polydispersity index (PDI), Zeta potential, encapsulation efficiency, drug loading and
in vitro release degree of prepared lipid carriers with optimal formulation were evaluated. RESULTS: In the optimal formulation,
the amount of lipid materials was 150 mg, proportion of liquid lipid materials was 30% , amount of RFP was 10 mg, and mass ra-
tio of soy lecithin-poloxamer 188 was 1:3. Prepared RFP-NLCs had rounded appearance, particle size was (124.07 + 3.25) nm,
PDI was 0.104 +0.010, Zeta potential was (—31.07 £2.94) mV, encapsulation efficiency was (80.90 +2.59) %, and drug loading
was (4.81 +0.68)% (n=3). Compared with RFP raw materials, in vitro release degree of RFP-NLCs significantly slowed down,
and the cumulative release degree within 12 h was 63.2% , which was in line with Weibull equation. CONCLUSIONS: Screened
formulation can successfully prepare RFP-NLCs; the prepared RFP-NLCs have small particle size and high encapsulation efficien-
cy, and the in vitro drug release shows certain sustained-release characteristics.
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FRECA Jy 2 1 B I 1 T I 9 R AN RFP, A
AL, BT 70 CCE R K IS HR i, /R A ; 5 FR
b 5 1 i LA K 52 BB Ay 1 v AR 188, 43 T
20 mL K H VB A KA 5 R K AH I 38 22 -5 b A A ] 7 3
JE | TERG 13 HE T R AT A 2 AR B sLvI 3L 2 A
B FL A 3 min (300 W, 3 s [H]FE) 5, B HI 2 E IR,
0.45 um ffLEE AL 3% , B4 RFP-NLCs. [R7E 4 A &
RFP [ NLCs, /Ry 45 FIXTHR
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2.2.1 i (i) Platisil ODS(150 mmx4.6 mm,
5 um) ; i B AH « B EE-0.02 mol/L R — SUH (65 : 45,
VIV) ; i3 : 1.0 mL/min; #1352 35 °C; BM3E 1K - 254 nm;
PEAE R : 20 pLo PRI IS ST, FRHAS T 48 RFP (1)
M .

2.2.2 ZRVESER KRG EEURFP XA A E & i AR
T IV B2 43 3114 50.0.20.0,10.0.,5.0,2.0 . 1.0 pg/mL
() 22 41 % B S VA, 42,217 U (0 138 A5 1 R RE N 2
DA TR (A4) X R (o) A T2 P [l 75 RFP Ay 1]
P15 FE N - A=89.944¢+49.97 (7=0.999 9,n=6) , Z5 IR
FH, RFP Kl oz £ 94 B2 7F 1.0~50.0 pg/mL ¥ il P 50
TR RAF I ZR 1 C 3R RFP 1Y€ f FR A 0.5 pg/mL (L
fEME =10 3)
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NLCs P 3 gk 25 15 - 33 (% ) = (Wo— W)/ Wox
100% , #2455 (% ) = (Wo— W) /Wx100% .

-+ 4880 - China Pharmacy 2017 Vol. 28 No. 34

24 EXRMAULT

241 R SR W R s R, e
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Tab 1 Factors and levels

iy ATEFRTRHE ) mg  BORAIRRILA), %  CU8Z5E),mg  DORTIIBEIEAEIDI 188(m/m))
1 100 30 8 11
2 150 40 10 112
3 200 50 15 113

F2 EXREZITEER
Tab 2 Orthogonal test design and results

F5 A B C D fitam  HHE % GANREME
1 1 1 1 1 1354 69.92 46.87
2 | 2 2 2 1220 63.30 4735
3 1 3 3 3 1145 5371 432
4 2 1 2 3 1203 8023 5749
5 2 2 3 1 1253 69.40 49.17
6 2 3 1 2 1532 88.19 5161
7 3 1 3 2 1489 68.14 4160
8 3 2 1 3 1583 80.50 45.65
9 3 3 2 1 1531 8139 47.78
K 46180 48650 48043 48.140
K 52953 47590 50.870 46.853
K; 45.010 47.903 45.230 49.150
R 7943 1.060 5.640 2297
R3 HAESWER
Tab 3 Results of variance analysis
ERRE BRI A F P
A 110.343 2 62.025 <0.05
B(B:%) 1719 2 1,000
C 41714 2 26821 <0.05
D 7950 2 4469

T : Fos(2,2)=19.00
Note: Fos(2,2)=19.00
F 2% 2 F13% 3 AT AT, 2% BRI R X5 B BT 43(E 1 52

M AR AR Y A>C>D>B, Hith A Hil C X254 AE
IHEA B (P<0.05) . PLZEA IAGEME# A R
bR, 0 19645 B f P Ak 5 o~ A-BLCaDs, RIUIR 5 A4 HH FH &
150 mg, WA NEJF 18 30% , REP 44 10 mg, K
S OPBERR IS VDR 188 ST A 103,
2.4.2 KGUFIRE  FE2.4.17 0 R ACAL A AL 5 4 3 it
RFP-NLCs, >k F Nano-ZS k7 42 43 B ARG Hokr 42 2
AT HEEL (PDIL) Fl Zeta M AV, #52.37 01 Jy A H4
BB E, R ER, Uil RFP-NLCs [ F- #5452
J3(124.07 +3.25) nm,PDI 2} 0.104 + 0.010, Zeta HL {7
(—31.07£2.94) mV, %4 (80.90 + 2.59) % , & it
(481 +0.68) % (n=3).
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I fe ek 77 1l 4% 1 REP-NLCs 35 1, DA 2.0 % B 53
BRI TR T YL , i HT7700 B 75 5 v, 1t s WL g8 HL Ak
WML, 45 5K, RFP-NLCs SNBSS [ # , K/ 4
Aigedhys) . B SR B LA 1,

1 RFP-NLCsHIiE 5 5
Fig1 TEM photograph of RFP-NLCs
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K % Fx BU RFP J5RE 25 F 44 5 1 Ak 5 1 4% B
RFP-NLCs i& f (Z)7 RFP 2 mg) , /8L T 2 mL B/ i
(%5 1% & W& 1R — 44 (EDTA-2Na) fil 1% Na.SO; [
BRBRE: 2% v (PBS) , pH iy 7.4]FR ™ 28 A 4b BRGT- 155 A
A5 B BT 100 mL B B, T (37 + 0.5)C
TR KIE T LA 75 t/min 8% o 43 %117 15,3060 min Fl
1.2.4.6.8.10.12.24 .36 .48 h 4 HUFE 2 mL, [a] i 4b 5 2
mL [FRBA Fi o $%92.2. 17 W F (o33 S5 F JERERG I B
JHOR T RFP A9 7 3, 115 2R, IF DL RBUR kB
(Q) M YNAEFR B 8] (1) s s bR VR [, 22 il A ke o 2k o
RFP J5URI 2 11 REP-NLCs FiAR SR 2h il 28 W1 2,

—-a- RFP
—— RFP-NLCs

0
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B2 RFPEAIZ5H RFP-NLCs BI{RIMEZE 2% (n=3)
Fig 2 The in vitro drug release curves of RFP raw ma-
terials and RFP-NLCs(n=3)

HH &1 2 AT UL, RFP J5URF 245 B 20 U, 4 h RF Y SR FRRE
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RFP-NLCs FIRSMEL T A TILA , S5 B, H 2
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