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Preparation and characteristics of drug loaded PLGA/chitosan/nano-hydroxyapatite membrane for guided

periodontal tissue regeneration in surgical implanting

LI Xin, ZHANG Xiao, XIE Si-yu, HE Xiang-yi* , GUO Wen-qiao, YANG Luo, LU Yu-ying
School of Stomatology, Lanzhou University, Lanzhou 730000, Gansu, China

[Abstract] Objective To prepare the porous drug-containing membrane by poly (lactic-co-glycolic acid) (PLGA)/
chitosan (CS)/nano-hydroxyapatite for guided periodontal tissue regeneration in surgery, and to evaluate its performance
in vitro. Methods The samples were divided into four groups by different mass ratios of the PLGA to CS (100 : 0,
90 : 10, 80 ¢ 20 and 70 : 30). The PLGA/CS/nano-hydroxyapatiteporous films were prepared by freeze-drying process,
with polyvinylpyrrolidone (PVP) used as porogen. The best ratio was chosen by detecting the porosity., water
absorption, mechanical properties and degradation of the films; and then it was used as drug carrier to prepare membrane
material for clindamycin controlled release. The morphology of membrane was observed by scan electronmicroscope, the
porosity was detected by anhydrous ethanol liquid displacement method, water absorption was determined by ratio of wet
to dry weight of the film, the wet mechanical performance was tested by electronic universal material testing, the
degradation was determined by weight loss and swelling degree, and the release character was investigated by ultraviolet
spectrophotometric method. In the in vitro experiments, periodontal ligament fibroblast cells (PLFs) were cultured in
the membrane for 1-7 days, and cell proliferation was measured by CCK-8. Results The optimal porosity and
degradation were found when the mass ratio of PLGA to CS was 90 : 10, with the porosity being (28. 66 1. 35) %,
water absorption being (108. 65+2. 27) %, tensile strength being (2. 36 20. 04) MPa, elongation at break of films
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being (203. 64+3. 89) %, breaking power being (45. 98 +2. 46) N, and degradation being (17. 604 0. 86) %. The

maximum drug release was 150 pg « mL™' « d', and the effective drug release concentration lasted for 15 d, which

could promote the proliferation of PLFs. Conclusion The porous PLGA/CS/nano-hydroxyapatite film prepared in the

present study has optimal porosity, its degradation in vitro fit well with the tissue growth, and can create and maintain a

specific space for guided periodontal tissue regeneration, allowing for steady drug release for a certain period of time.

[Key words ] poly(lactic-co-glycolic acid) ; chitosan; freeze drying; porous barrier membrane; periodontal guided

tissue regeneration; periodontal ligament fibroblasts
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Fig 1 Water absorption changes of PLGA/CS/nHA
composite membranes

PLGA/CS/nHA.;
hydroxyapatite. Cy: m(PLGA) * m(CS) =100 : 0; Cio: m(PLGA) :
m(CS) = 90 : m (CS) = 80 :
m(PLGA) : m(CS)=70 : 30. n=3, x=%s

Polylactic-co-glycolic acid/chitosan/nano-
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Tab 1 The mechanical properties of PLGA/CS/nHA

composite membranes under wet conditions

n=3, ks

Group Tensile strength Elongation Breaking
P/MPa ¢Z9) power F/N
Co 2.23+0.12 185.0643. 11 40. 062, 23
Cio 2.36+0. 04 203.64+3. 89 45.98+2. 46
Cao 1.7940. 08 214.36+3.97 37.28+2.11
Cso 1. 437+0. 05 224.32+4.02 33.04+1.92

PLGA/CS/nHA: Polylactic-co-glycolic acid/chitosan/nano-
hydroxyapatite, Cy: m(PLGA) : m(CS)=100 ¢ 0; Cio: m(PLGA) :
m(CS) =90 ¢ 105 Co: m (PLGA) t m (CS) =80 ¢ 20; Cyo:
m(PLGA) : m(CS)=70 : 30
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Fig 2 The degradation rates of PLGA/CS/nHA composite
membranes in simulated body fluid solution
PLGA/CS/nHA:
hydroxyapatite. Co: m(PLGA) * m(CS)=100 : 0; Cio: m(PLGA)
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Fig 3 The daily drug release curves of
PLGA/CS/nHA composite membranes
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Fig4 The PLFs under inverted phase contrast microscope (A) and porous PLGA/CS/nHA composite membrane under SEM (B-E)

A: PLFs cultured for 7 days (Original magnification: >X100); B: PLFs cultured on Cy group for 7 days; C: PLFs cultured on Cyy group for 7

days; D: PLFs cultured on Cy group for 7 days; E: PLFs cultured on Csy group for 7 days. PLFs: Periodontal ligament fibroblasts; SEM:

Scanning electron microscope; PLGA/CS/nHA. Poly-lactic-co-glycolic acid/chitosan/nano-hydroxyapatite
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Fig 5 The proliferation of PLFs in porous PLGA/CS/nHA
composite membranes with CCK-8 method at 450 nm
PLGA/CS/nHA. Polylactic-co-glycolic acid/chitosan/nano-
hydroxyapatite. Co: m(PLGA) * m(CS)=100 : 0; Cio: m(PLGA) :
m(CS) =90 ¢ 10; Cyp: m (PLGA) * m (CS) =80 * 20; Cy:
m(PLGA) : m(CS)=70 : 30. * P<C0. 05 vs other three groups.
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