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Tissue engineered bone reconstruction with modified PLGA /Type- I collagen compound scaffold
ZHU Hui-yong » WANG Hui-ming, WU Qiu-liang .et al (Department of Stomatology.The First Affiliated Hospital
College of Medicine sZhejiang University , Hangzhou 310003 ,China)

[ Abstract ] Objective: To fabricate bone grafts by bone marrow stromal cell combined with modified PLGA/
Type- I collagen compound scaffold using tissue engineering method. Methods: The modified PLGA/Type- I
collagen compound scaffold was fabricated. The rabbit primary cultured osteoblasts were identified and seeded onto
the modified compound scaffold for one week in wvitro. The adhesion and growth of cells were observed with
scanning electron microscope. The complex of cells and scaffold was implanted into the subcutaneous region of
rabbits and new bone formation was evaluated. Results: The rabbit bone marrow stromal cells were induced and
differentiated into osteoblasts. The adhesion and growth of osteoblasts in cluster were observed on the surface of
scaffolds. New bone formation was observed at one month postoperatively and active osteoblasts were found on the
surface of the newly formed bone in vivo. Conclusion: The complex of PLGA and type- I collagen is an

appropriate biodegradable scaffold and can be applied in bone tissue engineering.
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Fig. 1 The primary cultured rabbit osteoblasts
a:Inverted phase contrast microscopy observation:osteoblasts appeared in various kinds of shapes(X100);
b: Osteoblasts appeared in various shapes and had a few cell prominency (HE X 200); c:Von-Kossa stain was

positive with brown deposit(HE X 200)
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Fig.2 The PLGA scaffold surface Fig.3 Osteoblast adhension and growth

was highly porous (SEM X on the surface of scaffold in ’ ’
149) cluster (SEM X 182) °

Fig. 4 New tissue engineered bone formation

a:The cell-scaffold complex was transformed into bone tissue block at 4 months after implantation (gross
observation); b:Many preosteoblasts ( # ) located in the new bone matrix region at 1 month after implantation

(HE X400); c:The new mature bone and ply bone formation at 4 months after implantation(HE X 200)

( (O B ), 3.2
[4]

o

[5,6]
o

7]

, ; PLGA



* 236 ¢

3.3

, I a, -
(DGEA)
o PLGA-1

[8,9]
’

References:

(1]

[2]

ZHENG Lei, WANG Qian, PEI Guo-xian ( s
B ). Development of biodegradable polymer
scaffolds for bone tissue engineering [ ] ]. Chinese
Journal of Reparative and Reconstructive Surgery (
), 2000, 14 (3): 175 — 180. (in
Chinese)
YAO Hui(

). Assembly and evaluation of tissue

[4]

(5]

(6]

(7]

(8]

[10]

[11]

[12]

engineered human cellular alveolar bony implanting
materials in vitro [J]. Chinese Journal of Stomatology
( ), 2001, 36 (3): 170 — 173. (in
Chinese)
LIU Jing-long, YU Bin, GAO Cheng-jie ( s

s ). Observation on growth of rat osteoblast
cultured with PLGA scaffolds [J]. Chinese Journal of
Clinical Rehabilitation ( )+2002,6(16):
2 371. (in Chinese)
PETER S J,LIANG C R,KIM D J,et al. Osteoblastic
phenotype of rat marrow stromal cells cultured in the
presence of dexamethasone, 3-glycerolphosphate,and L-
ascorbic acid [ J]. Journal of Cellular Biochemistry,
1998,71(1):55—62.
FREED C E, VUN JAK-NOVAKOVIC G,IRON K J.
Biodegradable polymer scaffolds for tissue engineering
[J]. Biotechnology NY,1994,12(7) :689.
KIM B S.MOONEY D J. Development of biocompatible
synthetic extracellular matrices for tissue engineering
[J]. Trends Biotechnol ,1998,16(5) :224.
RUARDY T G.SCHAKENRAAD J M,VAN DER MEI
HC, et al. Adhension and spreading of human skin
fibroblasts on physicochemically characterized gradient
surface [J]. Journal of Biomed Mater Res, 1995, 29
(11):1 415—1 423.
WILLIAN D,FOR F,ZUTTER M.et al. Identification
of a tetrapeptide recognition sequence for the a2sl
integrin in collagen [J]. Journal of Biol Chem,1991.266
(12):7 363.
YANG Zhi-ming, YU Xi-jie,QU Yi,et al( s

. , ). The modulation of type I collagen and
its receptor system on biological characteristics of
osteoblasts [ J]. Journal of West China University of
Medical Sciences ( ),2000,31(3):281
—284. (in Chinese)
CHEN Fu-ling, MAO Tian-qiu, DING Gui-cong, et al
( s s ,

on new bone

). Experimental research

restoration in predetermined shape

employing the method of tissue engineering [ ] ].

Chinese Journal of Oral and Maxillofacial Surgery (
), 2002, 12 (2): 101 — 103. (in

Chinese)

CAO Jun-kai, WANG Chang-yong ,ZHAO Qiang,et al

( s s s

repairing calvarial bone defect with tissue engineered

). Experimental study on

artificial bone using polymer substrates and osteoblasts

[J]. Chinese Journal of Experimental Surgery (
),2001,18(5):445—447. (in Chinese)

YANG Zhi-ming.YU Xi-jie, HUANG Fu-guo,et al(

. . ., ). The influence of type I
collagen on the cell behavior of human embryonic
periosteous osteoblasts [ ]J]. Journal of West China
University of Medical Sciences ( )
2001,32(1):1—4. (in Chinese)



