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Investigation of Physicochemical Properties and Determination

Methods of Liposomal Entrapment Efficiency of Dichroa Alkali Hydrochloride
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SU Ping, HOU Hong-ping, YANG Yi-fei, ZHANG Zhong-xiu, MA Meng, YE Zu-guang”
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ] Objective: To study on the physical and chemical properties of dichroa alkali hydrochloride
and to establish a method for the determination of entrapment efficiency of dichroa alkali hydrochloride liposomes.
Method: HPLC was used to determine the content of dichroa alkali hydrochloride with mobile phase of acetonitrile-
water-triethylamine-glacial acetic acid (9:91:0.35:0.75) and detection wavelength at 265 nm. The oil-water
partition coefficient of this compound in different pH range was measured by shake flask method. The stability of
the dichroa alkali hydrochloride in phosphate buffer solution with different pH after sterilization at 125 °C for 30 min
was investigated. Ammonium sulfate gradient method was used to prepare dichroa alkali hydrochloride liposomes.
The microcolumn was prepared by dextran gel and cation exchange resin, respectively. Then the free drug and
liposome were separated by centrifugation, the drug content was measured, and the encapsulation efficiency was

calculated. The ¢-test was performed using SPSS 20. 0 software, the differences between these two methods were
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compared. Result; In the pH 6-9, the oil-water partition coefficient of dichroa alkali hydrochloride increased with
increasing of pH, which was between 0.016 and 1.44; the recovery rate of dichroa alkali hydrochloride after
sterilization was 37. 16% -57.91% . Between the dextran gel microcolumn centrifugation and the cation exchange
resin microcolumn centrifugation, there was no significant difference in the entrapment efficiency of the liposomes.
Conclusion; Dichroa alkali hydrochloride is suitable for preparation of liposomes. However, its stability is not
ideal, so the experimental temperature should be strictly controlled in the preparation process. Dextran gel
microcolumn centrifugation and cation exchange resin microcolumn centrifugation can be used to determine the

entrapment efficiency of dichroa alkali hydrochloride liposomes, and the cation exchange resin microcolumn

centrifugation is suggested after comparison.

[ Key words ]

dichroa alkali hydrochloride;

liposomes; oil-water partition coefficient; stability;

encapsulation efficiency; microcolumn centrifugation method; ammonium sulfate gradient method

FR A 2017 4 i 5 T4 20 SUER T kA i 1 59
PR, A BERIE B ) T AR S AT, 2016 4,
O1 A~ R 9 9 9] i 72k 2. 16 4241, 1L 2015
SEREINT 29 500 T35, BT KK 4.5 T L
JUA4F 2 I O 35 8 R V5 S HUE 25807 AR T
5Pk 043 B IR TR S ™ kY L H g
PUIE 25 W) WY 0T S AR T 0T J5UA 25 ) 14 25 4 4 i
R 22 38 0 0 , T 22 T 2 MR A — SRR AR R X T
SR 0L B ) 26 B0 2 0 B 7 R T 2 T % T
W, B 0 3T — AAPUE 25 W A IF & 30 78 JE BE

AR TR W LB A R R A A R H R R ) B
W 1 Dichroa feberifuga B A= W) 0% £, B35 W K0
P2 A H LR R £, HRR E M S PO RUR A
SR T L, (I 25 W) b 1 R RO E aE  gE,
TR TG R o A A g — b
M2 R G, A —E NSRRI mAEH , T E K 24
PR N ARG BRI 8], 5078 285 W) A 9 03 A, 4 v 28
WRATF IS BOT AR MR B RIE R . W
AR R W 1L R ) AR BT A, AR 3 s B 1Y 0 B Y .
N T 25 SRR LU BN AR ) 5 A R AT OF R IR
TR 2 4 AR KR AR S B PRk R LR
() B Ak M S A TR 5T, SR T HPLC 0 5 B 5 3 25 o
I 3 42 RV 00 2 9 K 3 T AR R, B A R 1L B
PR R TR R 1 5 AN [ pH 254 T B AR E 5 (W)
INF, ST 7 SR B R I 0 v S B B A R
i SO B 0 v DM 32 1 R A B AR A T L R X B ik

2 FhJr vk B G 45 R IEAT HUEL
1

1200 £ 51 = SOBAH (3% AL (6 L HEAR A F] )
Scientz [1 D U 75 ik 20 L #3652 AL (772 U 97 2 AE W B
ey A BR /A ) , FiveEasy A pH i1 ME204E #!
L R (i b Mg e -6 H 2 8 W) ) L 3-18K AL ES L

- 178 -

BL( 2 Sigma 2% &), THZ-82 < 15 18 5 38 % #
(VLB S I EIF AR ) , LS-75HD #Y 15 Jk 78 1%
K5 (AR R AR A A o

M BEIE G-50 (B2 50 ~ 150 wm, Solarbio
N ) ) 732 RYBH RS - A8 4 B i IR T (b TAE IE
HEYFHAR AT ), KRG #EIE(PC=95% , 11K
25 A RAE b5 201611022) , #5211 ( [
), 2 HPLC K 4l B >99% ) , fh il X-100 (4t 5
FHRERFEARAT) K ARILK, .=
JHie Be vK 2R g € 1% 4, A 3 500 3 Sy 43 B 4l
2HEEER
2.1 ERER W ILBLNE AR R AT R
3 DRREUR &0 g I R, i A i JE K OB, F
65 C /K W B # W M, B 2 BE. o A
0.25 mol- L ™' BRFRE ¥ W ,60 °C /K ¥ P+ 20 min, 15
25 ARG BT ARA) o K320 S FH R P I8 200 e A R AL
AT A 200 W AR 3 2 min, 400 W 4b 3
6 min, 53 I HALE N 0.8,0. 22 pm {1 L UE B 45 2ot
U8 3 KA R AR B . A AR AR R B
WAE 2 LA K B A 12 b, I8 8 R S 8 i o &
WRE30 gL', #2255 e 1230 A AR R % 1L B i
W IRAT,55 COKIE 10 min, 75 562 % LB AR 1K
2.2 SpHrIrE sy
2.2.1  WEMRECH] KSR S BRI H LLGHOGT BE L S
LK E 2545 100 mg- L' X B8 S VAW . 40 SRS 25
IS [ R A RN £ R H LU BROIR B A4 100 L, B
5 mL B, A 10% i $i7 i X-100 %5 56 7.,
KR BRNEE B, 5045 25 ERE s T R At

O
222 @ i A& fF Agilent SB-C,, o ¥

(4.6 mm x250 mm,5 pm) SR 2 W -K-= & R -
VKPR (9:91:0.35:0.75) , K il % K 265 nm, Jii 3



25 B 1)
2019 4 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25, No. 1
Jan. , 2019

1 mL-min ", #EEE R 20 L, #9830 C,

2.2.3 LJEMEFZEE Sy IO IR A
WS BRI OE , 1 2.2.2 TR A% A1
E AR AEM 5T, A3k IR BAF, 4R XS
25 e E T, WLIET T,

14

6 8 10 12
B {\i
0 2 4 6 8 10 12 14
C )\1
0 2 4 6 8 10 12 14

t/min

A2 IR AR B IR CL IR A 5 1. 3R R L
B 1 #HEE LEEREN HPLC @i

Fig. 1 HPLC chromatograms  of  dichroa alkali

hydrochloride liposomes
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Table 1 Entrapment efficiency of dichroa alkali hydrochloride

liposomes measured by different methods
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