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In vitro study of the effect of twodayered PLGA /collagen composite membrane for guided bone regeneration on proliferation
of osteoblastic cells
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Abstract  Objective: To prepare a novel poly( lactic-eo—glycolic acid) ( PLGA) /collagen composite membrane for guided bone re—
generation characterize the membrane and evaluate the effect on proliferation of osteoblastic cells. Methods: PLGA and type I colla—
gen were combined together to prepare a twodayered membrane. The functional groups surface topography and contact angle of the
composite membranes were characterized by attenuated total reflectance Fourier transform infrared spectrometer ( ATRFTIR) field e-
mission scanning electron microscopy ( FESEM) and contact angle meter. Osteoblastic cell line MC3T3-El was chosen to seed on the
membranes. MTT and flow cytometry ( FCM) were used to value the cell proliferation. Results: The spectrum of ATR-FTIR showed
that collagen layer was successfully grafted onto the PLGA surface. The characteristic microstructure of interlaced fibers of collagen was
observed by FESEM. The contact angle of composite membrane was significantly lower than pure PLGA. The results of MTT and FCM
demonstrate the cell viability and proliferation index of cells cultured on PLGA/collagen membrane were significantly higher than PL-
GA. Conclusions: The PLGA/collagen composite membrane prepared in this study combined synthetic and natural polymers into a ver—
satile entirety and adopted the advantages of the both.
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Fig.2 The SEM images of PLGA and PLGA /collagen membranes of contact angle test
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o

30%



GA
PLGA

PLGA

2012

3 1 )  Oral Biomedicine Vol.3 No. 1 Mar. 2012

PLGA
PLGA/ PLGA
PLGA

o

amide | amide II

PLGA

o PLGA

10

11

o MTT

PLGA o

Nyman S Lindhe J Karring T et al. New attachment following
surgical treatment of human periodontal disease J . J Clin Period-
ontol 1982 9(4) :290 —296.

Wang L Stegemann JP. Glyoxal crosslinking of cell-seeded chi-
tosan/collagen hydrogels for bone regeneration J . Acta Bio-
mater 2011 7(6) :2410 -2417.

Liao S Wang W Uo M et al. A threedayered nano-carbonated
hydroxyapatite / collagen / PLGA composite membrane for guided tis—
sue regeneration J . Biomaterials 2005 26( 36) : 7564 - 7571.

Jorge-Herrero E  Fernandez P Turnay J et al. Influence of dif-
ferent chemical cross-inking treatments on the properties of bovine
pericardium and collagen J . Biomaterials 1999 20( 6): 539

-545.

Madhavan K Belchenko D Motta A et al. Evaluation of compo—
sition and crosslinking effects on collagen-based composite con—
structs J . Acta Biomater 2010 6(4): 1413 - 1422.

Wang X Sang L. Luo D et al. From collagen-chitosan blends to
three-dimensional scaffolds: the influences of chitosan on collagen
nanofibrillar structure and mechanical property J . Colloids Surf

B Biointerfaces 2011 82( 1) :233 -240.

Behring ] Junker R Walboomers XF et al. Toward guided tis—
sue and bone regeneration: morphology attachment proliferation
and migration of cells cultured on collagen barrier membranes. A
systematic review J . Odontology 2008 96( 1) :1 -11.

Song JH Kim HE Kim HW. Collagen-apatite nanocomposite
membranes for guided bone regeneration J . J Biomed Mater Res
B Appl Biomater 2007 83( 1) :248 —257.

/
J. 2008 28(2):109 —110.

Marinucci L Lilli C Guerra M et al. Biocompatibility of colla—
gen membranes crosslinked with glutaraldehyde or diphenylphos—
phoryl azide: an in vitro study J . ] Biomed Mater Res A 2003
67(2) 1504 -509.

Goddard JM  Hotchkiss JH. Polymer surface modification for the
attachment of bioactive compounds J . Prog Polym Sci 2007 32
(7):698 -725.

( 12012 -01 -19)

( : )



