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Research progress on chitin and its derivatives in repair of bone defect ZHOU Hong-bo, ZHU Zhi—min.
Dept. of Prosthodontics, West China College of Stomatology, Sichuan University, Chengdu 610041, China

[Abstract] At the present, the main approach to repair the maxillary and facial malformation and dysfunction
caused by bone defect is bone graft. Many researches focus on seeking for an ideal repair material. Chitin and its
derivatives are a kind of native polymer. They have the potential to be an ideal repair material because of their
special molecular structure and excellent biological characteristics. In this article, the recent studies on the appli—
cation of chitin and its derivatives for repair of bone defect are reviewed.

[Key words] bone defect chitin  filling repair  bone tissue engineering

2- -2- B-1 4
o 106 N N N o
30%~95% 3~
o N 10 XIOS o pH 7
. 1894 FHoppe Seiler pH 6 o
[l]o N N N |2-3|o
1.2
. 1.2.1
B-1 4
1 N- )
1.1 CO,
2- —2- #l,
[ 1 2010-03-23 [ ] 2010-11-24 ©
[ ] 1985— 1.2.2 Aspden 1

[ ] Tel 028-85502141



84 —

E
1.3
1.3.1

[7-8]
o

1.3.2

. Maeda ¥
S180

[10]

o Guminska M

ATP - Hasegawa
02l WST-1

DNA caspase—3

1.3.3

[13]
o
[14]
]

1.4

33 1 2011 1 www . gjkqyxzz.cn

N o
6 15]
o
Y Y
o
2
o
2.1 /
[16]
(e}
R [17] /
/
N 10
o
2.2 /
N o Takagi [
10 min
o Leroux ™
o Ding®



33 1 2011 1 www . gjkqyxzz.cn

[4]o
3.1
Cheng P!
N o Oliveira
/ 2
2
Xu &
3~
4 Y
32
l24JO
o Jiang @
/ —
33

o

(3]

[4]

[5]

(6]

(7]

— 85 —

Park 1

[M]. , 2003 1-4.
Harish Prashanth KV, Tharanathan RN. Chitin/chitosan
Modifications and their unlimited application potential—
an overview[J]. Trends Food Sci Tech, 2007, 18 3 117-
131.
VandeVord PJ, Matthew HW, DeSilva SP, et al. Evalua—
tion of the biocompatibility of a chitosan scaffold in mice
[J]. J Biomed Mater Res, 2002, 59 3 585-590.
Kim IY, Seo SJ, Moon HS, et al. Chitosan and its deri—
vatives for tissue engineering applications[J]. Biotechnol
Adv, 2008, 26 1 1-21.

, , : M.
, 2005 127-128.

Aspden TJ, Mason JD, Jones NS, et al. Chitosan as a
nasal delivery system The effect of chitosan solutions
on in wvitro and in vivo mucociliary transport rates in
human turbinates and volunteers[J]. J Pharm Sci, 1997,
86 4 509-513.
Jeon Y], Park PJ, Kim SK. Antimicrobial effect of chi—
tooligosaccharides produced by bioreactor[J]. Carbohyd



— 86 —

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(28]

[29]

[30]

Polym, 2001, 44 1 71-76.

33 1 2011 1 www . gjkqyxzz.cn

17 19 2322-2325, 2329.

No HK, Park NY, Lee SH, et al. Antibacterial activity [18] Takagi S, Chow LC, Hirayama S, et al. Properties of e—
of chitosans and chitosan oligomers with different mole— lastomeric calcium phosphate cement—chitosan composites
cular weights[J]. Int J Food Microbiol, 2002, 74 1/2 [J]. Dent Mater, 2003, 19 8 797-804.
65-72. [19] Leroux L, Hatim Z, Freche M, et al. Effects of various
Maeda Y, Kimura Y. Antitumor effects of various low— adjuvants lactic acid, glycerol, and chitosan on the in—
molecular—weight chitosans are due to increased natural jectability of a calcium phosphate cement|J]. Bone, 1999,
killer activity of intestinal intraepithelial lymphocytes in 25 2 Suppl 315-34S.
sarcoma 180-bearing mice[]J]. J Nutr, 2004, 134 4 945- [20] Ding SJ. Biodegradation behavior of chitosan/calcium ph-
950. osphate composites [J]. J Non-Cryst Solids, 2007, 353
Qin C, Du Y, Xiao L, et al. Enzymic preparation of wa— 24/25 2367-2373.
ter—soluble chitosan and their antitumor activity[J]. Int J [21] Cheng XM, Li YB, Zuo Y, et al. Properties and in wvitro
Biol Macromol, 2002, 31 1/2/3 111-117. biological evaluation of nano-hydroxyapatite/chitosan me—
Guminska M, Ignacak J, Wojeik E. In wvitro inhibitory mbranes for bone guided regeneration[]J]. Mater Sci Eng
effect of chitosan and its degradation products on energy C, 2009, 29 1 29-35.
metabolism in Ehrlich ascites tumour cells EAT [J]. Pol [22] Oliveira JM, Rodrigues MT, Silva SS, et al. Novel hy—
J Pharmacol, 1996, 48 5 495-501. droxyapatite/chitosan bilayered scaffold for osteochondral
Hasegawa M, Yagi K, Iwakawa S, et al. Chitosan induces tissue —engineering applications  Scaffold design and its
apoptosis via caspase—3 activation in bladder tumor cells performance when seeded with goat bone marrow stromal
[J]. Jpn J Cancer Res, 2001, 92 4 459-466. cells[J]. Biomaterials, 2006, 27 36 6123-6137.
Mi FL, Shyu SS, Wu YB, et al. Fabrication and charac— [23] Xu HH, Simon CG Jr. Fast setting calcium phosphate—
terization of a sponge—like asymmetric chitosan membra— chitosan scaffold: Mechanical properties and biocompati—
ne as a wound dressing[J]. Biomaterials, 2001, 22 2 bility[J]. Biomaterials, 2005, 26 12 1337-1348.
165-173. [24] Liu C, Xia Z, Czernuszka JT. Design and development
Lloydb LL, Kennedya JF, Methacanon P, et al. Carbohy— of three —dimensional scaffolds for tissue engineering[J].
drate polymers as wound management aids[J]. Carbohyd Chem Eng Res Des, 2007, 85 7 1051-1064.
Polym, 1998, 37 3 315-322. [25] Jiang T, Abdel-Fattah WI, Laurencin CT. In vitro eval-
Prabaharan M, Mano JF. Chitosan—based particles as co— uation of chitosan/poly lactic acid—glycolic acid  sintered
ntrolled drug delivery systems[J]. Drug Deliv, 2005, 12 microsphere scaffolds for bone tissue engineering[J]. Bio—
1 41-57. materials, 2006, 27 28 4894-4903.

s - [26] Park YJ, Lee YM, Park SN, et al. Platelet derived gro—

[J]- , 1992, 8 1 6-8. wth factor releasing chitosan sponge for periodontal bone
s s s . / regeneration[J]. Biomaterials, 2000, 21 2 153-159.
[J]. , 2007,

82
tween traditional 2-dimensional cephalometry and a 3- using conventional and three—dimensional virtual ortho—
dimensional approach on human dry skulls[J]. Am J Or- dontic models[J]. Angle Orthod, 2003, 73 3 301-306.
thod Dentofacial Orthop, 2004, 126 4 397-409. [31] Ayoub AF, Xiao Y, Khambay B, et al. Towards building
Swennen GR, Barth EL, Eulzer C, et al. The use of a a photo-realistic virtual human face for craniomaxillofa—
new 3D splint and double CT scan procedure to obtain cial diagnosis and treatment planning|J]. Int J Oral Maxi—
an accurate anatomic virtual augmented model of the skull llofac Surg, 2007, 36 5 423-428.
[J]. Int J Oral Maxillofac Surg, 2007, 36 2 146-152. [32] Rangel FA, Maal TJ, Bergé SJ, et al. Integration of di—

s s

[J].
, 2007, 21 3 241-244.
Zilberman O, Huggare JA, Parikakis KA. Evaluation of

the validity of tooth size and arch width measurements

gital dental casts in 3—dimensional facial photographs|J].
Am J Orthod Dentofacial Orthop, 2008, 134 6 820-
826.



