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Preparation of harmine hydrochloride liposome by active loading method
DU Song, DENG Ying-jie, ZHANG Wei
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)
Abstract: Objective
encapsulation efficiency. Methods

To prepare a harmine hydrochloride liposome formulation with high
Preformulation investigation was carried out to obtain the drug
physicochemical properties such as solubility and’ lgD in buffers of different pH value. Harmine
hydrochloride was encapsulated into liposomes by active loading method. Encapsulation efficiency of
liposomes was determined after the free drug was separated from liposome by ultrafiltration. The influence
factors on the encapsulation efficiency including drug-lipid weight ratio, incubation temperature, pH value
of external water phase were investigated. Results As the pH value increasing, the solubility of harmine
hydrochloride was decreased, while the apparent oil-water distribution coefficient was increased. By active
loading method, the encapsulation efficiency could be over 80% when the drug to lipid weight ratio was
under 1 : 5. The pH gradient between intervesicle and intravesicle obviously influenced the encapsulation

efficiency, while incubation temperature had little effect on encapsulation efficiency. Conclusion

Active

loading is suitable for preparing harmine hydrochloride liposome with high encapsulation efficiency.
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2.1 HBREAIEIEEWANE
2.1.1 @& AR :Kromasil C3(150 mm X
4.6 mm,5 pm); W SHAE: F EE-50 mmol /L B (=
Z W pH Z 3) (50 ¢ 50); KB &:0.8 mL/
min; AR BRI K 320 nm; #EAE R .20 pL,
2.1.2 PRAEMALMH & HERREREIRIEE
B B & 25. 0 mg, & 25 mL B, ok v AR I #
BEZE,H5 1.0 mg/mL SR EBER. 25E%
W BOZ IS WE B, R AK BRI 0. 1.0.5.3. 0,
5.0,10.0.15.0,20.0 pg/mL B R B, % LR
i S SEAT I 2 . DA T FRRL A 1B (AD B AR A
B (OO NP AR AT B H, 18 [ 35 72
C=225144 A—1 460, r=0.999 5, KRFLEMR ER
BEIEE WAL 0.1~20.0 pg/mL S E AR EHE
RIFMEEXR.

2.2 MFRIBFE

2.2.1 AR pHZHTHREABREEREHE
A9 5 : 50 mmol/L ¥ B BRYE WA 150 mmol/L fk
B BN 7 TR S W) B R A BS i B pH R 4 51 R
3.62.5.73.6.60.8.16.8. 37 (IEWEW .. 2 DI H
R EABERNEHER, E 10 mL B,
MAR pHEKNZEWEBREZE, 875, % AR
pH EE ML A IEEWTMMBER, BE 24 h, %
B LW ,0.45 pm SEFLIEBL SRS BB M B EAH:
R, % ER R TE SRR X
SWIERN R RV, B XS W EM AR pH
HTHBERE ERLE 1.

2.2.2 AFpH &G THREABREMENM
KA E R B AW E K FRBUNE pH £ S35
EWBW S mL, B/, 45 5KEMEFXE
5mLiB&,25 CABHRE 2h, HEHE,2 000
r/min B0 10 min, BUKAE &, AACK KRE%E

BEBELENE, % LR AEFGHTNE. VTR
KHERAYFRERESEXFBEREKHEAY R
W E e R IEFBA R R, i B R WK 4 Bl
B D=Cren/Cx i1 E1gD, ERILE 1,
%1 AR pHBRADHBEEHRER
BERMENEWHASERY

Table 1  Solubility and apparent oil-water distribution
coefficient of harmine hydrochloride in buffers
with different pH values

pH {f %fEE/ (mg « mL™H gD
3.62 44.59 0. 30
5.73 32.38 1.43
6. 60 1.56 2.45
8.16 0. 04 2.49
8. 37 0. 000 3 AW

2.3 hEREEWIEEWNL FiRM &

2.3.1 ZHBRREMT & HREL 4 1 FRBUBE
Fe A E g, AEBMRB AR BEZR, 5BEHE
B, fA 50 mmol/L FrEEBR¥E K (pH 2. 0) K4k, 1
BEEMFRE. TR KRR K KED .80,
0.45.0.22 pm AL IEE, AR B EBE &SR 5
WL ATEORL, BB RLR ST M A BRI

2.3.2 EHBHTL.EER 1 mL BRFEHSHR
AR IMAE B 10 mg/mL #h e £ E IS EMA K »
3 A 150 mmol/L Bk B& 4 %5 WK SR 4 pH HIB B IR
Fig, B 50 CARBFHIRE 10 min, RFA SUHH
WHEBREAEZ 10mL B, BBHR®EA%KEE
BB B A4

2.4 EWEHRNEELEE

2.4.1 fHREWEF ST FEH LW E B
1A R, BH B F 3 B AR G VT LA R B 38 S R 4 3 Y AR
YRR G 0, 10 A % B2 25 A4 B8 A, BT AR O 0 A U
EHAHE, LRPEALREZAHEERARE
PR B 732 e i g 52 2 WR B, S B A O T 2 g 4
3 3, I 20 3 R U0 O 4 B O R 2 0 N O R A
HRAEN D EEN E I,

KA F pH {E T 259 4 2 50 R B AR F L 52
TARpHETHE A MRERZE. BERRE
BB E ST EMXT B &, AR KE R 10 mg/
mL E B E B ERB . 4 HH 50 mmol/L 7
BERMAEB (pH 2.0) 0.8 mL & 10 mL B4, WA
150 mmol /L B BREIVE K 0.5 mL, il A 10 mg/mL
LMEEREEMBRER, A SRR
B, 4> 90 A% 10.0,12.5,15.0,17.5,20.0 pg/mL
HMESHEEMS R&BE, T 301 nm K6
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EE A, LA B, EWRE O RN LR,
HATERME RIS, B EIH A C=0.035 A—0.024 2,
r=0.999 9 (pH 6.8), RALM L TR EWE
10.0~20.0 pg/mL 5 A RARIFHEERXRR.

53 5MEA 50 mmol/L FrE BRI ¥ (pH 2.0) 0.8
mL, 4 %40 A 150 mmol/L BB & % ¥ 0.4.0.3
mL, A& #1784 pH 5. 9 1 pH 5. 3 $h#R & 2 4% I E W
W, EIH RS R C=0.050 A—0.123 6, r=
0.999 9 (pH 5.9 M C=0.050 A—0.111 1, r=
0.999 8 (pH 5.3), K H ML AW EME
10. 0~ 20. 0 pg/mL (pH 5.9)F 7.7~ 23.06 pg/
mL (pH 5. D E5WAERA RIFHEREXRR.

W AR EERIE R A ERE, A 5 H
B RERBE, BRAREKCEERERER
BRI HEE,E 30l nm Wl A, RASRERE HE
RN A RERE, TR RAHR,

E=(C:—Cq)/C1X100%

ERQHECr IMABRRT Y EHBKECa Al
BIERE Y RRRE

2.4.2 AR pHBERNE M. REZ HHERE ]
mL £ 34, 2 S AR F &K 150 mmol /L Bk M
EWVRSMAR pH E, FH pH BB R A . AR
pH B E T, 259 69 & R KR, 1 5 3 FE s KA
pH {B FIB/N T PR, R K 2.

F2 SKk#HEAEpH THUHNBHE
Table 2 Encapsulation efficiency of harmine hydrochloride

in various intravesicle with different pH values

KRR/ mL A& Bk s K48 pH BHE/ %
0.3 5.3 44. 60
0.4 5.9 83. 20
0.5 6.8 90. 26
2.4.3  RBE X AL B AR RIS H AR BUA 1

mL, fil A 150 mmol/L &k B& % % ¥ & 75 5h 4 pH
6. 8, R MAZL MR £ S I EM 6 mg, L EHERH
TZH#TRY . BEEENHIN 20.55 C,HEF 10
min, HFLER MK 3. AT W IE X R R R
JUFBAE W, AL YRE 5 I BRI, AR
R EEE,
' %3 HHREXNERGSHENEM
Table 3 Influence of incubation temperature

on encapulation efficiency

WERE/C 9% 7 Bf A /min R/ %
20 10 85. 3
55 10 87.8

2.4.4 FEHMEAHEHYW. REHBERE L
mL 3 f, &M A 150 mmol/L 5 R ¥ W& 8 45 S 4

pH 6.8, 2 5BE MR A B E Lo 1 ¢ 20,1 + 10,
1: 5, WENBATEHTRY JRRAENGEHRR
F 4, RUBIRLNT 1 588, B8Rk M G H R
ik 80Ul k.
*4 GEENERESHZHOEW
Table 4 Influence of drug-lipid weight ratio

on encapulation efficiency

BRI/ (g gD R/ %
1:20 89. 20
1:10 90. 37
1: 5 90. 19

3 iR

SC R TH 2 A5 B8 BR R B W B pKa
7.7000, ALJTRTSEMBRS R 1€ pH HE T 6. 6 B
LZEBRERNERERMK, AL WEpH E
5T 6.6 B, AR HAEMRE . SRPEH pH E
6. 8 72 A » I B 2 49 LA B R ) AR E R B A T
KRB AT KRR RA R .

B PR BB E B E X2 Y0 R A
K, 5 ORI ES /N BERRR Rk E B R 2B E
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2 FIR B A, WG 7E AR R AR BE P SME BR pHL B,
MARZ Y BAR FAE, ES AR RS EHF
WA ER &G, W LA B SRR,

A R Z YA MRS, R A pH B
JE £ SR 20 v 0 5 R A 1 SR A W A R Ak
AT LA R 29 R RSB, R 9T 30 S M R AR 2459
HYER .
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Dissolution and effect of Anemarrhena asphodeloides micropowder prepared
by super fine crushing technique
ZHANG Lu-jun', WANG Wei!, XING Dong-ming', GAI Guo-sheng’,
SU Hui!, HE Xi-hui®, DU Li-jun!
(1. Department of Biological Sciences and Biotechnology, Tsinghua University, Beijing 100084, China; 2. Department
of Materials, Tsinghua University, Beijing 100084, China; 3. Institute of Medicinal Plant, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing 100094, China)

Abstract: Objective To investigate the ingredients dissolution and bioactivities of Anemarrhena
asphodeloides micropowder prepared by super fine crushing technique. Methods The dissolution of the
marker ingredient—mangiferin of the micropowder was compared with that of the normally processed
powder by HPLC for mangiferin; the anti-depression effect of the micropowder and A. asphodeloides
extract was investigated in tail suspension test and forced-swimming test. Meanwhile, toxicities were
evaluated by the determination of the maximum tolerated dose (MTD). Results The dissolution velocity
of mangiferin in the micropowder was more obviously improved than that in the common powder and the
dissolution percentages at different intervals had been increased slightly. The micropowder showed as
much anti-depression effect as that of the A. asphodeloides extract when administered at the same dosage,
while they both resulted in relatively obvious toxicity reactions (MTD is 20 kg/g). Conclusion  Super
fine crushing technique can help to improve the ingredients dissolution rate and bioactivities of A.
asphodeloides micropowder without bringing about additional toxicity.
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