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In vitro study of cholesterol succinyl chitosan anchored liposomes as a carrier for epirubicin

Tu Shao-li', Wang Yin-song?, Liu Ling-rong", Yang Xin-du', Yang Wen-zhi', Chen Hong-li', Zhang Qi-qing"*®

Abstract

BACKGROUND: Polysaccharides anchored liposomes play an extremely important role in the fields of antitumor drug, protein and
gene transmission. Related research is also present abroad.

OBJECTIVE: To prepare cholesterol succinyl chitosan (CHCS) anchored liposomes, and to investigate the effect of CHCS
anchored liposomes on the release property in vitro of loading drugs taking epirubicin as a model drug.

DESIGN, TIME AND SETTING: A study in vitro was performed in the Key Laboratory of Biomedical Materials of Tianjin
(China) from September 2006 to May 2008.

MATERIALS: CHCS conjugates were synthesized and their substitution degree of cholesterol moiety was determined by colloidal
titration method.

METHODS: Epirubicin-loaded liposomes were prepared using pH gradient method, and then CHCS anchored liposomes with
epirubicin loading were prepared by incubating method, harvesting the substitution degree of 2.80%, 5.58% and 8.00%.

MAIN OUTCOME MEASURES: Drug concentration was detected by spectrofluorimeter; Liposomes were characterized by
transmission electron microscopy; The particle size of liposomes was assayed by submicron particle size analyzer and zeta potential
technologies; The release behavior of epirubicin from CHCS anchored liposomes in vitro was investigated by dynamic dialysis
method.

RESULTS: CHCS anchored liposomes were almost spherical in shape and had a classic shell-core structure. The sizes of CHCS
anchored liposomes ranged from 245.4 nm to 279.7 nm and the zeta potential values were in the range of +21.09 mV to +25.48 mV.
Compared to epirubicin-loaded liposomes and chitosan-coated liposomes, CHCS anchored liposomes significantly sustained the
release of epirubicin in vitro, and the release rate decreased with substitution degree of cholesterol moiety increasing at a range of
2.80%-5.85%.

CONCLUSION: CHCS anchored liposomes are more stable than common liposomes and chitosan-coated liposomes, and they can
significantly sustain the release of loading drug.

Tu SL, Wang YS, Liu LR, Yang XD, Yang WZ, Chen HL, Zhang QQ. In vitro study of cholesterol succinyl chitosan anchored
liposomes as a carrier for epirubicin.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu 2008;12(19):3663-3666
[www.zglckf.com/zglckf/ejournal/upfiles/08-19/19k-3663(ps).pdf]

HE
B 28 “dhe” lBIkED
TEHEATAHIC WS

Byl “Hlise” 10072 ARH 5 DR FE R ST SR M A R T, IR LURI B R B 20, B ET A RS
BRI ¥ 52
it ﬁﬂ&mm RGPS, T 2006-09/2008-05 E R TT A= 4 B 2444 o) 3 55 5256 =5 58 o
Rl CAFRSBE R JEURE, A RIS BRI 5T SR, SR P e A v s A S M AR S
Fik: AmpHﬁF&ﬂ%ﬁmm%%Ew SRJF R ICE B A e T BN 2.80%,  5.58%F11 8.00% (1% 24 IH {§ F%
DR BRI 570 W el o e o

FEMEIRIR: SOOI IR EE s BOT BT R M AR E S s AR BE B i AN 43 BT (ARG W0 g 5 A Py 428K
AN O ARAVRAT s BASENTIE S SAEE 20 )3 B 55 2L A I 55 DR BT I3 5 SROB o e A 1R AR AR JBUCRRAE

ESR . NH S BE DRI EE AL 5T R o BRI N N BRRTE A, RPN WAL 5450, KRN 245.4~279.7 nm, zeta HIf7 K
+21.09 ~ +25.48 mV; FIEE 2 A J 58 BB A g AR M L, CHCS 458 HE TR RE B 8 1T 28 36 25 SR (AR ARSI, #EH
BESEHUARRE 2.80%~ 5.85%30 1] 1A, 3 B 85 3% 10 % IO P38 I o5 A BE 1100 48 o 2 AT I a3
538 IS REBY I B 7 SR 8 R R AT 2 LL M A B A M e SRR A i R B I e T
A o
KR HEE

FUMORE 24 BT USSP 0 e 0 A o L T S B S L, RSN AR AL

RE 12 I8 2 1 3R ) (YRR

EIRABEE TORYE, BE SRR RPTEER, MR YR

UREHIN, CEARES, XURREE, BB, MSCE, WRZLWN, SRITNE IH B BRI 5 SR B o M AR AR R R A I A4
ST AR TR S IR IR, 2008, 12(19):3663-3666
[www.zglckf.com/zglckf/ejournal/upfiles/08-19/19k-3663(ps).pdf]

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

'Institute of
Biomedical Medicine
Engineering, Peking
Union Medical
College & Chinese
Academy of Medical

Sciences, Key
Laboratory of
Biomedical Materials
of Tianjin, Tianjin
300192, China;
?School of
Pharmaceutical
Sciences, Tianjin
Medical ~ University,
Tianjin 300070,
China; 3Research
Center of Biomedical
Engineering/Medical
School, Xiamen
University,
Biomedical
Engineering and

Technology Research
Center of Xiamen,

Xiamen 361005,
Fujian Province,
China

tsl_111@163.com

Tu Shao-li, Master,
Institute of
Biomedical Medicine
Engineering, Peking
Union Medical
College & Chinese
Academy of Medical

Sciences, Key
Laboratory of
Biomedical Materials
of Tianjin, Tianjin

300192, China
tsl-111@163.com

Correspondence  to:
Zhang Qi-qing,
Investigator, Institute
of Biomedical
Medicine

Engineering, Peking
Union Medical
College & Chinese
Academy of Medical

Sciences, Key
Laboratory of
Biomedical Materials
of Tianjin, Tianjin
300192, China;
Research Center of
Biomedical

Engineering/Medical
School, Xiamen
University,

Biomedical

Engineering and

Technology Research
Center of Xiamen,

Xiamen 361005,
Fujian Province,
China

zhangqiq@xmu.edu.
cn

Received: 2008-03-26
Accepted: 2008-05-05

3663



@27:02 www.zglckf.com

IRETHT, S S BT B e TR M i & TR ST T2 25 25 MR PRI S

" EF IR
& FEEFAF
EAYEF LA
BT, RAT &
WEFMHETS
EHE, RET

300192; > R E

198

W o
P 1y B
ST
i

* ot

[
(=3
(=3
%
A
o~

Sy
:;q
P B
TR
o 3 X PR

)
4

W

-5

&S S oo
SEy
K
R
e
3

=
+&
K

al
r

I, F+,
T EANFHY A
AR5

Tsl-111@163.com

@A KA

2o

3
&
=
«~

TEE RSB
ERE G WS W
yea e, 2 g et e

K :?HMX\“—?“—;};

R ot R O W o el

B e BT R T o

R WS W - S
R
P

T WSS

(;
S
Bu

bl
=

361005
zhangqiq@xmu.
edu.cn

PR35 R318
SCHRAR S B

SCEG S :1673-8225
(2008)19-03663-04

A% B H: 2008-03-26
4= B #1: 2008-05-05
(54200803240008/N -
Y)

3664

>R LG <<

1E & & 7 L F @AM KL F A
TR, ERNEL YA AR A2,
PRBA . ERBEHMFF . BT E
Ao o M IR A AR B 6 A
R o TT R AR A4 TAE, i
10 % FagARpEEFEREERA
RAFEL . “AXZ", Nz
HRIFER. HARBAHMRE L 77
R, KRBALEFRR IR, gt
F 18 A, TEKEF] 11 R, AR
R AR50 & H, HmEFE 43,
KEBALEL 10 5.

BEBRE T
#r. R IAZ,

RRIK A,

L ENG: AFRERETAYEF AT
o EEBE EBINEAYE FM
HRBARF IR AW TS
RAMAIR B WAL, 510 35k, RipidiE
AiEARRORMFRAE, BR “NE” KX,
“ER? HEL CAXNZ. Ak it B
RELAFAE . BREEH =itk TE .
RSBEAR T ARG TAZRE . BRKIEF R
KA F R BAB T AL A B F R
Ae BRABFFAE BRHAEH L4,
K. Ak B EFAFRAR B S L RIRAAY

[ 1T iF ) P2 Bz
P BEA T RABRS
JiE Ak 5 4% e f5 A
H b B A — AR
B, AATRZMER
1 25 ) 49 A8 AR
M, LA BATIRN
AR . ARSI
%, AARRS, B
TR, =—KE
A& FANALE %
X,

il

0 3i

ZWE “Him” IR TR s K 2 B
G /KA S T 3o TR0 FH 4 N AR (1 8731
J2, AETEREAT 2 EACHIBIE G Tk, R
IR TAARALE, 2RI EA LI O
IKZREAN X I TS 1 2R B R E R, 1
T BRI . @M T 2R 1 A4
YRR, A2 IOAE AR P Jig T kiR i
VR R B A AU RT B AN P A, A
A EHKAEH I H 1. @2 P07 oa K
TEPEEL](-OH. -NH, }2-COOH %), W]t pit
FINIEIEE T sL . RO EERUA. Atk
KBS, BRAh, “HEE T REEE Ty SR E T
ZRATNEARL, T InfeE . BT B
B, ZPE “Hie” IRTAREDURE 2. B
T DRI () A AT AT 6 AR G T X B8 Y F Ay
B, BEACEREZ YA THISCIRT ST . 25
et 52 MR R 50 e TR 1 4l A i B L

(DI AH R RT AR . ToREE e “#
B 1A R e A R B SRR (R N
T pHBBUBMESE), & —FhERAR 1) 25 W 1)
MRy FAPRIPL, Rk, AR szat PAFE IR
Bl A J5URE, AR P R /N 431 U RS T
JCHAT BRSO, G SO S BB e I 2 e 2R bl
(CHCS), #ll#CHCSHie lg ik (CHEL); [F]
B, LT R E B ORI B e 25 3R fl 45
FAE N Z5Y), H5EECHELX 2511 LA A&
PRANRETBUE DL, A I Mol R A A E 254
AR AT PR HE S 2 H R

1 #RENTE

Wit: ALK

B AL AN 2 B & i [ s 2 B2 B
W2 TR T

#5250 T-2006-09/2008-05 78 Kt i A4
WP 2Rl o P S 3 5T o

Hydrophobically modified polysaccharides

e W
Q

Polysaccharide anchored liposomes

Liposomses

Figure 1 Structure of liposomes and polysaccharide an-

thored liposomes

KT B o i T L 3 O AR TR ) 45 4 7 T

FEERBE L AR ME AP AE RS R 52
RSB, BATE R A2k (R A

RF R AR SRR
TEEBE(M, 9.8X 105, WL AT B
i 2R RE K 91%) LR
NG e E A B AR ]
THLA T
Y IF(Lipoid S 100) i ]

HhEEER (99%) WL IE 29IV A1 R A 7]
Sephadex G-S0(Hii KN 50~150 1 m,  Pharmacia
4353t 1.000~30 000)

N-FRFEHE I IV (NHS) Sigma

oAk i A4t

FEHTAS (M., 8 000 ~ 14 400) Milipore 3% [#

75T L85 (EM400ST) Philips, #72%

P65y M6 v (Hitachi F-4500) HA

MEAORRLJEE B HLE 43 BT A ZetaPALS, %[H

R #(HZQ-C) W SRIE T AR L 4 AR T R
R AT

i RIS AOGIEAL(FTS 3000)  BIO-RAD, 3 [H

i AR 1500 MHz) VARINA INOVA, [H

PR 7 {X (UH-500A) PRELLEE LRSS A

VR L 26 R AX(FE 500) EEN

MH-4 BBl S B 2 JERORIERE S IR A

PO. Box 1200, Shenyang 110004  kf23385083@sina.com



IRATIT, 5 5 BT B IR M B A€ BT PR ST T2 T 2 25 (R PRI S 9

@E 7:02 www.zglckf.com

SNITSUR

CHCS il 8 FHHUARE I e « CHCS A B 142
BT SCHR[3T - BT B et R FH R AT e v
I5E CHCS A §§ REREHUARE CHIT 100428 K5 %0 8 .o
ol BN SR g = DR

F b5 F e AR5 R pHAR BETE I 450
RERRANR . F B2 ¢ 1 (R L) LA s SR E B i A
JIH [ s T 50407, 40 CURUE R e 7285k &5, iz
FEILRE R 50 (R M S, 0 A B A T A 8
HPRERC; IN0.3 mol/LATARTR 2 i i (pH 4.0)/E A /K&
I, EWE R KGRI, I8 RSt 7 A B %
IR B 2 IR AR M0 A\ Sephadex G-5075E A%
FEQ2 emX 60 em)'?, FBEIR EhZ2 01 ¥4(PBS, pH 7.4)
HEATVEML, WD MR AR, I 2.5% 1 245 i
o259 /B AR e ) NN R BT 5 3, 2 Sk s b e
#ilh, 4 CHMFRNME24h, RIERNEZ MGk,

P 2 M AR R 2 s K SR R
JENTIZIE T o IR £ 02 B B 2R AN
Sephadex G-503EKAE, JHPBS(pH 7.4) 00, i $5
Hi240.8 ~1.0 mL/min. WCERIF 254, ik 9é 5k
FEVEAEHORIEAAT0 nm, RSP S8S nm A Tl i 24
Wi, IR T A AR R E R % iR

(%) = ()i 0 st~ 25 250 1) Jo ot )/ 24900 S ot X
100%.

CHCSii 52 i Jo A B 72 SR AC R o A4k frg ) 41
FICHCSH T1% BRI, IR 6/4n sttt (2 H/
JED) IIAGKBTEE 2 R AR, =il NS 1 h, 4 C
AT EE 24 h, RIF3CHCSH € N iuiA

Fift ZetatBAL LIEARIRAE: R IEGHEEE
(B FHoeg, k670 nm. (25.0+0.1) C. 3t
B A1190° 16 CHCS B 58 i 544 (1R 428 A 042 7 A idk
AR Rl ) Hezeta AT BEA TN E o BBAN,  HOREh
WG, MR, H2 %BHHmR A t, T@ES B X
TOREIATIEL

RIS B AENTIEIAT . 43 W CHCS-1
CHCS-2 fIICHCS-3 ##fi % if it & (1-CHEL. 2-CHEL
3-CHEL) 2 mL CGRFIE R HN0.04 mg) B TiE
Mrigrr, LIPBS (pH 7.4) 10 mLAE AR, JF
F (37.0£0.5) C. 50 r/min&fF FROEIRY, EiRE
A IE] A 10 mLIEATA I (GERCEH10 mL BrisfdE b/
J, FEILATIUR 9650 Y66 FETER IR 4 Al 5 R Fnf 45 2%
M, BRI E % (RE, %) P, szgidibd
¢ ] 25 25 IR AR 5 ZROBE A0 A IR AR g o) JRL, - 5 %%
CHCSi 7 IR T AARTE, 28 24 W) PR AR JRCE T 1) 5% )

FEMEIEFR: AW JRFUAIES. IRFUAN
LK ol NN T TR YA

Wit . TEE. M. . BEH

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

2 HR

2.1  CHCSBARE &gmZ il A E 25 R o42.80%
(CHCS-1). 5.58% (CHCS-2) #18.00% (CHCS-3).
2.2 CHCS 4% f5 Rk 3¢ & Bots 12 Frzeta ¥ 45 69
#eoml R R R R 2 AR 496.8%, T
Fif2 4 (148.243.0) nm, 7FHFRECN0.264, zetaifi A
~4.46 mV. IR INEHE WAL

#£ 1 AFIETAAEIRARH zeta AT

Table 1 Particle size and zeta potential of the various liposomes

Polysaccharide/ Size Polydispersity ~ Zeta potential

Composition

lipid (m/m) ~ (x%s, nm) index (mV)
Plain liposomes 0 158.9+5.6 0.268 -4.75
Epirubicin-loaded 0 148243.0 0.264 -4.46
liposomes
Chitosan-coated 6:4 197.5+4.5 0.245 +7.81
liposomes
1-CHEL 6.4 246.61+9.8 0.243 +25.48
2-CHEL 6.4 2454+38.1 0.249 +22.06
3-CHEL 6.4 279.7+6.6 0.240 +21.09

CHEL: cholesterol succinyl chitosan anchored liposomes
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b: Cholesterol succinyl chitosan
anchored liposomes-2

a: Epirubicin-loaded liposomes

Figure 2 Transmission electron microscopy images of epirubicin-
loaded liposomes and cholesterol succinyl chitosan an-
chored liposomes-2
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Figure 3 Release in vitro
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