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Preparation and Characteristics Study of Novel Anti-liver Injury Compound XXH-32 Liposome

SUN Jingjing'?, XI Jianjun’, PAN Xuwang?, SHAO Yidan?, FANG Hongying’, PAN Jinming?>, ZHANG
Jiankang?, ZHUANG Rangxiao®*, YOU Jian'"(1.College of Pharmaceutical Sciences, Zhejiang University, Hangzhou
310058, China, 2.Xixi Hospital of Hangzhou, Hangzhou 310023, China)

ABSTRACT: OBJECTIVE To prepare a novel anti-liver injury compound XXH-32 liposome and study its pharmaceutical
properties. METHODS The liposome was prepared by thin-film dispersion method. The optimized preparation process was
investigated by a series of experiments under orthogonal design. The surface morphology of the liposome was observed by
scanning electron microscopy. The particle size and drug loading of the liposome was measured, and XXH-32 release behavior
from the liposome was studied. RESULTS Under the optimal preparation process, the liposome was presented round in shape
with average diameter of (175.2+2.55)nm, polymer dispersity index was 0.262+0.01. The content of XXH-32 in the liposome
was (2.60+0.12)%, and the entrapment efficiency was (95.05+1.06)%. The release of XXH-32 from the liposome presented a
first-order kinetic behavior. The equation as follow In(100-0)=-0.06¢+4.79, R?=0.979 4. CONCLUSION XXH-32 liposome
was prepared successfully with high drug entrapment efficiency. XXH-32 in the liposome showed a significantly slower release behavior.
KEYWORDS: novel compound; XXH-32 liposome; drug release in vitro; sustained-release
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2.1 JEFARII S %

SR A BOEH 4 XXH-32 fRFA. K
FRIUE & U0 i « AE S B Al XXH-32, BT 100 mL
AT, =& P hCE M, AR I 7
VARV I B8 08 IR, T 40 CmfEIR /KA B
BN ZER, BEAVER, HEE FIERIIA
FEHRER, A2 TE 1 h, IIAN—%E & pH=6.60
SRR ER S P, KW H R ER: 30 min, Rk
A, 0t 0.22 pm FALUERE, 15 XXH-32 gk,
2.2 IR AL TT

FE RN R R R AT B i, EE
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JoR AR O ) A B VAN FE AR, ARG DUE R
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Tab. 1 Factors and levels of orthogonal test

K

A B C
1 1:40 1.4 1:1.5
2 1:50 1.5 1:2
3 1:60 1.6 1:25

2.3 JEFRAES. RRSATH zeta FLALAIINE
23.1 FEHHENE RHABORMGE, HiE
ST EMENERERAES. B T2 %04
NI XXH-32 R, Mok —E i3
&, BUERMELT AWM L, F 2% 85 7 st
W JE, T@ES 7 R TSR T IEA.
232 KRS ATHA zeta HLOL  FH DGR R HE B
I H-HR Sk 75 2 % B e AR VA RS, A Ok
Fi E M AP RS INREAR . 2 9> BUR BT zeta HLA
2.4 XXH-32 Bk XXH-32 & &1z

240  FEREH XXH-32 B KR
XXH-32 &, A HEERHE 2.04 mg-mL™" )
XXH-32 fif %, A % B 1 mL %R E T 10 mL
s, WEEMREEZIE, B, WE.

XXH-32 MR FLIA R : B “2.17 TUF i
%M XXH-32 A 2 mL, s & P EEpigL Itz
HE10mL, ¥4, 4022 um JEMFEE, BI5.

AR R FLIA R : B2 mL = AR AR,
& & F R A I A S 10 mL, $25, £ 0.22 um
JENET e, RIS,

25 RE AR LI T 200~400 nm [ #EAT
LA, B A AR R i KT
BBl PN A TG IR i
242 % F  Agilent Zorbax SB-Cig (o ikt
(4.6 mmx150 mm, 5 pm); JiEhAH: JK-FEE4O0
60); Vii#: 1.0 mL-min~'; &M K: 254 nm; ¥
e 25°Cy #EFEE: 50 pL.

243 PrdEMIZR 2] RS BRI XXH-32 X
i 21.5 mg B 25 mL &HH, I H B AR E S
TR (ST e S 1| B X S i A
FE R RAT B) R PR XXH-32 ¥R (5 3N 0.027,
0.054, 0.108, 0.215, 0.430, 0.860 mg-mL™"), it
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FE, 1% “2.4.27 TWUR G A0 e g T AR, AWK
FE(C) AR bR, U THI AR (A) 9 A FR BEAT 2 18 11
1, ZehilbriE 2.

244 TR B “24.17 BT XXH-32 fif
VA R FR ARV . XXH-32 JiE BRI AL TR
25 A g AR LA, 48 0.22 um JEMEILIE, 2051
BERE 50 uL, 03 IS B, B0E VR B R .
245 REERE I XXH-32 i 471(0.027,

0.108, 0.430 mg-mL"), HPLC I’ XXH-32 & &,
Sy EERE 50 pl, 1 d WIELE SR, RKFBHPW
W, VA RECH] XXH-32 fl#& i, ZEa:m
JE5d, THEH RS .

2.4.6 HERE PRSI XXH-32 flRE
B, . ERIE0.027, 0.108, 0.430 mg-mL™)
() XXH-32 YW, 1 0.22 pum L IE T ok, B4k
JEW 50 pL A alERE, WEZYE, SFENE 3
W F% RS =0 52 % B / L SR < 100%, 1H 5
B FT RSD.

24.7 AR BEFMERAGENNE %R
1 mL 1) XXH-32 g fA, s & B I 7K i 8 7 7
SR A R A 10 mL &), £ 0.22 pm
JEMLPE, HU S0 uL AT, IF SR &),
FE XXH-32 Btk 2 mL EBEOEN,

2 000 r'min~! B0 6 min, B 2408 1 mL, %
R JTVE R L€ A B AN R R, F R T
NE BRI )8 (W w)o BT AA T 25 W A 44 I 51 1)
WANEEN W pn+o. G 3 2 (encapsulation
efficiency, EE)#& A XI5 : EE(%)=W w/W px
100%, #RZE(%)=W o/ W rniux100%:

2.5 IRAMEEIR

251 hrdEd 2 2l K % FR L XXH-32
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Ak 2 WGE — 25 BN 0.5%+ — b L% 82 44 11
pH=6.80 % & 2% it #h ¥ W Fh FE 13 B R 10K B
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0.010 8, 0.021 5, 0.043 0, 0.086 0 mg-mL™"), 2],
2 “2.427 TUN S FAFERENE XXH-32 I
L LR FE(C) N BEAARR, WA (A) N A-FRBEAT
MERNA, 2l bR 2R

252 BEBUESEI L REE R AU E T 20 %
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R2 ERARREITEE
Tab. 2 Orthogonal design and result

g’ﬁ A B c s %L i Emfvﬁ B iy
1 1 1 1 1 93.12 214.8 21.3 55.15
2 1 2 2 2 91.82 2279 23.5 53.02
3 1 3 3 3 92.05 192.6 34.9 57.87
4 2 1 2 3 82.01 178.2 38.6 51.65
5 2 2 3 1 81.11 2329 22.8 43.88
6 2 3 1 2 92.53 236.5 20.1 52.38
7 3 1 3 2 93.25 221.3 333 55.80
8 3 2 1 3 81.64 222.4 26.4 4571
9 3 3 2 1 94.98 178.5 35.8 61.71
K, 55.34 54.20 51.08 53.58 - - - -
K, 49.30 47.54 55.46 53.73 - - - -
K3 54.41 57.32 52.52 51.74 - - - -
R 6.04 9.78 4.38 1.99 - — - —
B3 FENMMER B ¥ & E, 858 WK 4. HWN RSD A
Tab. 3 A“;I_y;‘;"f“‘“am 0.18%-~0.25%(n=5), Fl [i]RSD A 1.16%~1.66%(1=5),
HERR oy HEE HEF P GE RS B BF, W58 v T S
A 63.449 2 31.725 8.624 >0.05 3.6 IEI W%ﬁﬁ%
B 149.848 2 74.924 20.368 <0.05
C 29.912 2 14.956 4.066 ~0.05 M4 “2.4.67 TF kil RIseR, 4559 0
R 2 7.357 2 3.678 - -

T Foose2=19.00.

Note: F.0522=19.00.

A KR4l zeta HLAL

XXH-32 i J5i 1A 1 1 0 A i A1y 5 €6 L% 1 7L
HERE, KRR IG5 5 s I 5% & [ 3R E
BOGRLEE 2 HE AR I XXH-32 I8 A -7 ki 42
N 1752 nm, £ ECRECN 0.262, W& TIEE RN,
VLRI R AR 5], Bt RUF, T zeta
HIA N-39.3 mV, 2 W% (1 AR 5 pR B e M
iR 1.

3.3 AniE 2]

ANEREE XXH-32 fifi &z “2.427 TNt
BESEARERE AT, REEAT R R, AR EE T R
A=4379.520 4C+22.465 1, R?>=0.999 9. XXH-32
Kl 78 0.027~0.86 mg-mL~" 5 W i AR 2% 1t 5%
AR
34 LEMRE

HH XXH-32 & 25 A e AR 3L iR
XXH-32 gAML, 1% “2.4.27 TUF % 544
BERE T, BHEEEE. OPBEfE. FEEXT XXH-32 A
P, AR 2,

3.5 (UERE AL
RYE “2.4.57 TR 7k E H W RS % B H

3.2

<414 . Chin J Mod Appl Pharm, 2019 February, Vol.36 No.4

% 5. HPLC M€ XXH-32 & &M FHEkE A
100.03%, RSD<00.56%, MUxEKE, oo
W TR,

......................................................................................

i : : z =
0.1 1 10 . 100 100 0 100 00
Bi4E/mm
D 4XI0f
=3
2
1 ) : : :
0 -100 0 100 200
Zetati 7 /mv
1 XXH-32 flg FUARM & KR AT A0 zeta B4L

A LB IR T (20 000%); B 5T HLBEIE A (30 000%); C—KifR sy AR
B; D-zeta A7,

Fig. 1 Morphology, particle size distribution and zeta
potential of XXH-32 liposome

A-TEM photo(20 000x); B-TEM photo(30 000x); C—particle size
distribution; D—zeta potential.
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B t/min
2 4 8 10 12 14 16 18
t/min
C 1

2 4 6 & 10 12 14 16 18
t/min
2 B AU
A-XXH-32 %l B-FEARBA: C-XXH-32 EFff: 1-XXH-32.
Fig.2 HPLC chromatograms
A—-XXH-32 solution; B-blank liposome; C—XXH-32 liposome; 1-XXH-32.

R4 HEEIABER@0=5)
Tab. 4 Precision of the method for determination(n=5)
W /mg-mL! H AR /% H 15k % /%

0.027 0.25 1.66
0.108 0.18 1.31
0.430 0.24 1.16

x5 FERERKERMN=3)
Tab. 5 Results of the recovery(n=3)

W /mg-mL" W 5E{E/mg-mL! Bl &L RSD/%
0.027 0.0270.000 15 99.06+0.005 5 0.56
0.108 0.109£0.000 44 100.76+0.004 1 0.40
0.430 0.431+0.001 22 100.28+0.002 9 0.28

3.7 RAMEIRE R

XXH-32 AR MRS TEObR #E i 2 222 i1 43 1] 15
J7FE A=4 333.656 0C+7.220 6, R>=0.999 8.XXH-32
Kl FE7E 0.001 4~0.086 mg-mL-" HIEAR & &
MR R

M 3 XXH-32 JEUAR XXH-32 ¥ RAE
37 CHIEBERAI L AT WL, XXH-32 ¥R U
P, 16 h AR GE 4, 1 XXH-32 g FRTE 72 h
WSR2, 5 XXH-32 WM LR SR B oA
W R ERERN . B XXH-32 fEFifAE XXH-32
WM B AT NI A R ARG, WEIE
FVECA R BB 85 R IR 65 XXH-32 g i AR
BRAMBEEFEG - K3 w0 R
In(100-0)=—0.061+4.79, R>=0.979 4.
3.8 REMHRE

Z R AR e iR S E N, X XXH-32
R E BRI 2525 2019 4F 2 A5 36 B4 4 4

JEFifR 4 "CRe 25 Co%AM NIAE TR E AT
%2, R E 7, XXH-32 JEFAATE 4 CI A7
HERMPABUARREE, 25 CHEH R
K, BEORAERS I, RiAR 81kt B 2 3

1207

1001

801

601 —o— XXH-321

40- = XXH-32fE A

BRRRBE 4 H /%

E
2

0 20 40 60 80
t/h
3 XXH-32 %A XXH-32 fig AR SME 3 4 (n=3)
Fig. 3 The release profile of XXH-32 solution and XXH-32
loaded liposomes(n=3)

F6 XXH-32 Bil5 XXH-32 fig it th A ] B ot AL
Tab. 6 Different releasing models of XXH-32 solution and
XXH-32 loaded liposomes

FE il [E] )= 77 R?
TGN 15 TT 0=7.301+2.17 0.814 4
—RB) 1% T In(100-0)=—-0.297+5.08  0.911 0
X?gl?z Higuchi 72 0=29.891,,-22.96 0.841 4
ks Weibull /72 1g[-In(1-0)]=0.501gr+0.13  0.904 7
Ritger-Peppas 75 & InQO=1.28In+1.32 0.924 1
eIV 0=1.541-11.08 0.8135
— R IR In(100-0)=—0.06t+4.79  0.979 4
XXH-32 Higuchi J7 2 0-14.6111/2-13.39 09385

JIg i A

Weibull 772 1g[-In(1-0)]=0.441g¢~0.04 0.833 8

Ritger-Peppas /5 & InQ=1.03Inz+0.78 0.873 8
RT REERRER@0=3)
Tab. 7 Stability test results(n=3)
MmEE  E/d Lo $i 4% /nm (EESESLA
0 + 175.2+0.74 94.86+0.67
4 Cibl 5 + 179.6+1.22 93.27+0.41
10 + 177.8+1.07 92.05+0.54
0 + 175.2+0.73 94.86+0.67
25 Cil 5 + 182.3£1.16 91.3241.05
10 + 187.1+ 1.31 89.11+0.97

E: PRSI RAC () A BUE, IRETIRE L ().
Note: there was no change in the appearance of the liposome (+); a small
amount of precipitate was observed, and the shaking was restored to the
original condition (+).

4 g

XXH-32 flg AR T # kiE 9 44 24, 8 mifk
KA i iF<200 nm, HAEFAARZTE 100~200 nm
Z AR F R sh#t i F . MSEsE, FNHE
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IR LR, WOK KL AR Y8 BB € 72 50~200 nm. fli
JR AR B RLAR 43 A7 A2 PEAN i AR AR e e LS
0, s iR R AE AR VIR N BIAT N o zeta FLA 44
X AE R /N 3 52 Wi i 5 4 o) 5510 A 0 1 1 o — AN EEL L
K2R, Bk & p kL (8] BAR W 51 8HE 1
wEANE, YRR zeta AT 4EXT{E>30 mV B, &
MRS E PRI AP . A S50 3 i 1 AL v AR AL
#ILE, RETZHER XXH-32 A2k
12 172.5 nm, “F3Y zeta HA7-39.3 mV, K2R
AoAn, HamEEAE, BiidRaIERRE.

JUEJoft A 0, 2 B S T R R AR B A T
V2R g Jo s g o JE s iy B P S5 T e XXH-32
TE 7K RH B8 IR 6 2% 1 v P IR e B AR AR, JEAE
pH=6.60 % M #h 22 v ¥ W W RN
1.19 pg-mL~", HARBE TR FARIIE S 249 2 DL
AR AR, RARFERCK DL, 1 XXH-32 JIE ik
PRIIRAE 2R, 8 I S50 % b A A I 7 i
Ja, B AR PRI R R O R T DAUTE R A
JIE Joi 4 Ui B9 XXH-32.

T BGE XXH-32 KIEPEERIRE S, ATk
AMRECR IR I, 7 [ 24 IR o A A A R G B
FHCHLE R VETE U, JE RO B N —
E LOAF) ()~ e B FR N LA i3 i B T S 56
F L AR L+ b EE R AN pH=6.80 1]
TR IR #h 22 MR R IA JBUN XXH-32 S H IR ot
RO R, BRALIEFEHH 0.5% T hidk
i B2 £ pH=6.80 ] PBS ¥ ifl. XXH-32 JIEJiAH)
1A PRI e AR SRS A 15 Tk — 2 5%
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