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Preparation of sodium alginate coated calcitonin liposome and its mucoadhe-

sive properties in vitro and in vivo
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SU Zhi-gui'
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Abstract The aim of this study was to prepare sodium alginate coated liposome containing calcitonin and to
study its mucoadhesive properties in vitro and in vivo. The positive charged liposome containing calcitonin was
prepared through thin film hydration with the entrapment efficiency of (86.2 2. 3) %. The non-coated liposome
was coated with sodium alginate solution with various viscosity to get the sodium alginate coated liposome and the
Zeta potential of sodium alginate coated liposome switched to negative charge. The in vitro and in vivo mucoadhe-
sive properties were evaluated by ss-mucin particle method, tissue homogenation and confocal laser scanning
microscopy. It was shown that sodium alginate attached to the mucin particles changed the Zeta potential of
them. Furthermore, the quantity of the fluorescent material in rat intestinal tissue increased when the liposome was
coated with sodium alginate. With the increase of the viscosity of sodium alginate, the higher quantity of the fluo-
rescent material was observed. The images of confocal laser scanning microscopy also showed that the sodium algi-
nate coated liposome showed stronger intensity of fluorescence than non-coated liposome. In conclusion, sodium
alginate coated liposome had better mucoadhesion than non-coated liposome and the viscosity of sodium alginate
could increase the mucoadhesion.
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Figure 1

Particle size and Zeta potential of various sodium alginate
coated liposomes
A:Sodium alginate with viscosity of 0. 08-0. 12 Pa-s;B; Sodium algi-
nate with viscosity of 0. 5-0. 6 Pa+s;C:Sodium alginate with viscosity of
1 Pa-s
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Figure 2 Zeta potential of ss-mucin particles in the solution of sodium

alginate with various viscosity and concentration ( PBS,pH 6. 8)
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Figure 3  Adhesive percentage( % ) of 1'-dioctadecyl-3,3,3",3"-tetra-
methylindocarbocyanine perchlorate ( Dil) labled liposomal formulations
to the different intestinal segments of rats at 4 h after intragastric
administration
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0.12 Pa-s,0.5-0.6 Pa-s and 1 Pa-s,respectively



55

I e SCAK R TR A 515 2 I TS 1 s 5 A S PR A1 et 1 5 427

3.4 MARERELMBEEIFNEERMNCEIRER
P8 PR P9 R R R

KEHEE 45T C6 Fnic i A4 A5 B4 ( Co-
non-Lip ) FIZGEE R 1 Pa-s (1476 3 fR 12 5 T 14
(C6-Algi,oo-Lip) J5 4 h 155 Be V) i oG5
FE B R R R[] — s [a] s 7 5 R AN 78 R TR
IRTES W B s B BA g R FAR BB g B
XU B R A AL BT B B PR R B T T R A G
JESRE BN N 2 a8 e P, GO 7 [0 i B, Vi e R A A
BERR BTRAS AL FE A R B FI2 3% , [ B AE JR G
il R TR BT mE, X 4RSS
“3. 37 I R 2 R AH TR, GIE TV R AN L e
FriAxt K BRI E A B A E AR EEH O H
1 151 B 4 e IR A B RS s 1E

A PN B B M T 98 25 S R I PR AN H A R
U ARG RR RE P, LI — e P G A 86 3 1) 1 o 14
KX SRR BN M T e 1) o SRR e &
ARFEERNEKERGY , e 5FEBZEIAT L
T AR AR VR T M LA R I R
FRE T BRI BEIREN S R 2 — R A AT,
THE 45 G R T HE R ), RIS R B
S A ZE B PERE

4 % g

RSB T AL B3R 86. 2% WA P52
(R A I LA TR S R B o (0 B AERLEA T LB, BF 5T
THBAEPE AR SN RE B 5T, SRR R
JEE (Y B R A 0 B I o T AT R O R B e 5
BN, AR 2K 8 BRI S SR KRR
I3 1R A AR

& % x

[1] Woodley JF. Enzymatic barriers for GI peptide and protein deliv-
ery[ J]. Crit Rev Ther Drug Carrier Syst,1994,11 (2/3) ;61
-95.

[2] Mahato RI, Narang AS, Thoma L, et al. Emerging trends in oral
delivery of peptide and protein drugs[ J]. Crit Rev Ther Drug
Carrier Syst,2003,20(2/3) :153 -214.

[3] Werle M,Makhlof A,Takeuchi H. Oral protein delivery;a patent
review of academic and Industrial approaches [ J]. Recent Pat
Drug Deliv Formul ,2009,3(2) :94 - 104.

[4] Woitiski CB, Carvalho RA , Ribeiro AJ, et al. Strategies toward the
improved oral delivery of insulin nanoparticles via gastrointestinal
uptake and translocation [ J ]. BioDrugs, 2008, 22 (4 ). 223
-237.

(5]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Chalasani KB, Russell-Jones GJ, Jain AK, et al. Effective oral
delivery of insulin in animal models using vitamin B12-coated
dextran nanoparticles[ J]. J Control Release,2007,122(2) ;141
- 150.

Martins S, Sarmento B, Ferreira DC, et al. Lipid-based colloidal
carriers for peptide and protein delivery — liposomes versus lip-
id nanoparticles [ J]. Int J Nanomedicine, 2007 ,2 (4 ). 595
-607.

Malik DK, Baboota S, Ahuja A et al. Recent advances in protein
and peptide drug delivery systems[ J|. Curr Drug Deliv,2007 ,4
(2):141 -151.

Sinha V, Singh A, Kumar RV, et al. Oral colon-specific drug
delivery of protein and peptide drugs[ J]. Crit Rev Ther Drug
Carrier Syst,2007,24(1) :63 -92.

Turker S, Onur E,Ozer Y. Nasal route and drug delivery systems
[J]. Pharm World Sci 2004 ,26(3) ;137 —142.

Werle M, Makhlof A, Takeuchi H. Carbopol-lectin conjugate coa-
ted liposomes for oral peptide delivery[ J]. Chem Pharm Bull,
2010,58(3) :432 —434.

Kim BY, Jeong JH, Park K, et al. Bioadhesive interaction and
hypoglycemic effect of insulin-loaded lectin-microparticle conju-
gates in oral insulin delivery system[J]. J Control Release,2005 ,
102(3) :525 - 538.

Pan Y,Li YJ,Zhao HY ,et al. Bioadhesive polysaccharide in pro-
tein delivery systemchitosan nanoparticles improve the intestinal
absorption of insulin in vivo[ J]. Int J Pharm,2002,249(1/2) ;
139 - 147.

Wong TW. Design of oral insulin delivery systems[J]. J Drug
Target,2010,18(2) :79 -92.

Jintapattanakit A, Junyaprasert VB, Kissel T. The role of mucoad-
hesion of trimethyl chitosan and PEGylated trimethyl chitosan
nanocomplexes in insulin uptake [ J]. J Pharm Sci, 2009, 98
(12) .4 818 -4 830.

Cone RA. Barrier properties of mucus[ J]. Adv Drug Deliv Rev,
2009,61(2) ;75 - 85.

Chang H, Park H, Kelly P, et al. Bioadhesive polymers as plat-
forms for oral controlled drug delivery ; synthesis and evaluation of
some swelling, water-insoluble bioadhesive polymers [ J]. J
Pharm Sci,1985,74(4) ;399 —-405.

Kwok KK, Groves MJ, Burgess DJ. Sterile microencapsulation of
BCG in alginate-poly-L-lysine by an air spraying technique[ J].
Proc Int Symp Control Release Bioact Mater, 1989, 16 341
—-344.

Takeuchi H, Thongborisute J, Matsui Y, et al. Novel mucoadhe-
sion tests for polymers and polymer-coated particles to design
optimal mucoadhesive drug delivery systems[ J]. Adv Drug Deliv
Rev,2005,57(11) ;1 583 -1 594.

Thongborisute J, Takeuchi H. Evaluation of mucoadhesiveness of
polymers by BIACORE method and mucin-particle method[ J].
Int J Pharm 2008 ,354(1/2) :204 -209.

Kim B, Bowersock T,Griebel P, et al. Mucosal immune responses
following oral immunization with rotavirus antigens encapsulated
in alginate microspheres[ J]. J Control Release,2002,85(1/3) :
191 -202.



