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ABSTRACT: AIM To prepare the tetrahydropalmatine-loaded floating microspheres for gastric sustained-re-
lease. METHODS The microspheres were prepared by emulsion-solvent evaporation method. In addition to the
influencing factors of ethyl cellulose ethoce concentration, drug-excipient ratio ( tetrahydropalmatine/ethyl cellu-
lose) and polyvinyl alcohol concentration, the evaluation indices of drug loading, yield, release rate and encapsula-
tion efficiency were taken into account in the preparation optimization by orthogonal test on the basis of single factor
test, succeeded by an in vitro evaluation. RESULTS The optimal conditions were determined to be 4 mg/ml for
ethyl cellulose ethoce concentration, 3 : 4 for drug-excipient ratio, and 0. 5 mg/mL for polyvinyl alcohol concentra-
tion. With no adherence, the uniformly round microspheres, whose average particle size was 518.5 pm, yield was
(79.84 £4.46)% , encapsulation efficiency was (94.06 £0.52)% , and drug loading was (40.31 £0.22)% ,
could float immediately and last the floating for 12 h ( sustained release), during which the drug release reached
90% . The good liquidity was revealed by the repose angle of powder of 23.66°, whose bulk density was
0.452 g/ml.. CONCLUSION With good fluidity and sustained-release properties, the tetrahydropalmatine-load-
ed floating microspheres for gastric sustained-release prepared by this simple and stable method can be found with
both high drug loading and encapsulation efficiency.
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1.0 mL/min; FERER 10 pl; #IJ% K 280 nm,
2.1.2 LS MR AR I 2 1E Y B
ROFENIE 13,17 mg, & T 25 mL &, H
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Tab.1 Effects of organic solvents in oil phase on microspheres’ morphology, particle size, yield and drug loading

A HLEF HERIE S SRS/ pm FER/% Hzlitm/%
T B AR, F 5 R , B 66.2 77. 80 13.42
2R T ToFhi% , Bl 406.9 68.93 22.76
LR - P9 1) AR, #5254 129.2 60. 87 14. 67
LR - A PEe(8:2) MAIR, BRI 203.1 62. 40 13. 50

LR+ —HWEE(7: 3)
IR+ —H k(61 4)
ZIRLHE : k(4 6)

BERE TRk
FACHR, TR I>FhiZE , JaERAR
BIACIR, #853 Fhike , JaERAK
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HOEAS O Rife, oA, AR 48R, b

HEHEIE O 100 o/min B, PR T B, L
Yo, TR R 200 o/min B, BERA A
HER RS 300 o/min B, BOR7 S M2 bt 49
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K A LI HE /% B Zj#fi Lt C R LIwWE %
1 2 1:4 0.5
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2.9.2 IEsgREER RAELERIFE T V3. 1
(kR B sEAT e sSise, ARIE i A 435 2R o 2%
ek, Dl (A) . % (B) ., BilE (C).
ER (D) AWM IR, HHRLZEITES (Y),
N Y =25% xA/A_ +25% xB/B._ +25% x

max max

C/Cmax +25% X D/Dmaxo %%y&%@ 3 ’ ﬁ%ﬁ*ﬁydt

FEREME R, 38 3 AKF, Ly (3") IERR#HK
friltl, EAKFIRE 2,

Tab.3 Results of orthogonal tests

%%40

®3 EXHBER

KBS A ZKHITM%FE/% B CRIME/%  H2h/% 7R/ % R/ % R/ % LAY
1 2 1:4 0.5 13.12 78.70 61.11 65. 62 61.38
2 2 2:4 0.8 24. 12 81.29 53.70 72.36 71.05
3 2 3:4 1.0 31.43 59. 64 64.24 73.34 74.10
4 4 1:4 0.8 16. 04 79.30 71.19 80. 22 71.16
5 4 2:4 1.0 31.37 69.72 63. 66 94. 11 82.31
6 4 3:4 0.5 40. 36 91.88 78.91 9. 17 94.29
7 6 1:4 1.0 17. 50 31.83 25.42 87.48 62. 62
8 6 2:4 0.5 32.38 37.11 32.59 97.13 78.95
9 6 3:4 0.8 38.94 62. 44 57.98 90. 86 89. 16
K, 206. 54 195. 16 234. 62
K, 247.76 232.32 231.38
K, 230.73 257.55 219.03
R 13.74 20. 80 5.20
®4 FESM 3.35)% , HSIEZRREAERMY, LRV, % T
Tab. 4 Analysis of variance e, EEMEY.
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A 286. 10 2 143.05  22.92 <0.05 - Ny
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Fig.1 Microspheres’ morphologies

C.HHHBE(<100)

TR BOF- kA2 g 518.5 wm, 7E 20 ~40 HEHEN

b MR 78. 66% |
100

BT o ELA /%

L =xx . NN
<20 20~40 40~60 >60
RA/A
B2 WEkuEsH

Fig.2 Microspheres’ particle size distribution

2.10.3  #GEMAERNE  POL R ek, %
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Tab.5  Microspheres’ drug loadings and encapsulation
efficiencies (n =3)
fit= Hzlit/% fEE/%
20111201 40. 06 93.47
20111202 40. 48 94. 45
20111203 40. 40 94. 26
xts 40.31 +0.22 94.06 £0. 52
2.10.4  IRASMEVEMEREIEAY B3 HLRLEK, %

“2.77 FORETEH HARSMNE R RE . SR, Ok
TERSMY B B RES RS, ACE 12 h R 2
PR, MO ERERLLS

2.10.5 RSN EETCAT PR BRBIORRGE B, 9%
“2.87 FINEEMN HAROMRE AT, R BB
FraZE e, 12 h AR OS2, ZRIERERL.
HAARDLIE 3,

B3 KM L

Fig 3 Microspheres’ in vitro drug release curves
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fE: BH 8 Box-Behnken Wany kA5 Ligusticum chuanxiong Hort. JK$EHHNNE T2, Hik HERNFILR
Al L, DIYRIEREARR i . RBUASTEME . pHE AR, FIALRR AL R 3 1PN 4845, Box-Behnken M i ]
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