572 AT 11 2= 2 4% & West China Journal of Stomatology 2024-10 42(5)

« A eHETE -

BHEESKXEFEB LHNAREX S FhRE=RILER-
R CEzme LRI H A BRI R

/452%*411,2,3 leffé\m,s gjig_kkz,z 7};5;95 2,3,4
l.é T EAKFHE O ERTARTA, &% 210029;
2.0 ERRARLEG ERRAET ERFRERFEILE, &K 210029;
3L O E S TAES R P, # % 210029;
A BTEAKRFHEOEERS LT3R, &% 210029

HZE] B/ HRAFEM TR RILR- R OERILRY) (PLGA) MEmEHIES LA E2 (BMP-2)
Xof B 0 LB T BLRE D RS . FaaR OB B A VR S 2 A £ s BMP-2 (1 2 B AR X 43 i (12 000 1
30 000) 1 PLGA %, G2 WiEs XAl 7 2Bt (SEM) MSRIMEETL L1, BifR L 22 s R vk
FAE T Z R RE s 411 Calcein-AM/PI %% (7 [ CCK-8 3: 4% I £ 4% 20 S AH 25 1 5 Transwell 3T 5% S5 56 76 I 4, 35f
BMP-2 (4 10 & 1 ] 48 h X MC3T3-E1 20 i 19 AL VE T 5 el ol 2 J0 075 10 00 78« 9 3% 00 0% 0 2 0 ol 88 £ T
MC3T3-E1 4 ffd f5 % 4HAf-E 8 AR T 152 . S5 R 2 FARXT 70 I i e 38 SR DR, HUA R 4 i A 25
P o A A>T 12 000 A4 fCHE P R f A T At o AN 237 BT 2t 30 000 () TR BEBEAH T 43 F i it 12 000 BT ZE 2%
BT, HA AR R B T 2925%., MAEHES 14, 21 dJ5, AR F 30 000 ffHCRETF A 10 55 T FR 25 47
BARXS A>T 12 000 e 2 . 4518 AW AT J845 PLGA M AR 43 T i i

il BMP-2 (R, & BUAHXS 43 i 30 000 A fs 3% RE % 51 47 W i 5: MC3T3-E1 41 ffd

FIR T8 i fE
[X#ER] RILR-ROMBERILRYME; BEEREEA2; Ny .. ,
[FESZES] R318.08 [CHEtEREFER] A [doi] 10.7518/hxkq.2024075 RXHEEE PR

Osteogenic effect of poly(lactic-co-glycolic acid) microcapsules with different molecular weights encapsulating
bone morphogenetic protein 2

Yuan Lihong'>’, Chen Chen"”’, Ma Yudi*’, Liang Ruizhen™*’

1. Dept. of Endodontics, the Affiliated Stomatological Hospital of Nanjing Medical University, Nanjing 210029, China;
2. State Key Laboratory Cultivation Base of Research, Prevention and Treatment for Oral Diseases, Nanjing 210029,
China; 3. Jiangsu Province Engineering Research Center of Stomatological Translational Medicine, Nanjing 210029,
China; 4. The Seventh Clinic, the Affiliated Stomatological Hospital of Nanjing Medical University, Nanjing 210029,
China

Supported by: National Natural Science Foundation of China (81970927); Key Research and Development Program (So-
cial Development Project) of Jiangsu Province (BE2022797)

Correspondence: Liang Ruizhen, E-mail: 13958432@qq.com

[Abstract] Objective This study aimed to explore the effects of bone morphogenetic protein 2 (BMP-2) encapsula-

ted in poly(lactic-co-glycolic acid) (PLGA) microcap-

[YFEBEA] 2024-03-01; [fE[EIBHA] 2024-05-17 sules with different molecular weights on the osteogenic
(BETE] FRARF7E4E (81970927); VLHE 04114 ability of osteoblasts. Methods
e kR H (BE2022797)

(BRI =AILL, B, fit, E-mail: 1449672307@qq.com
[EEEE] R4 0T, FARENR, 11, E-mail: 13958432@qq.com sulating BMP-2, were prepared using a dual-channel mi-

PLGA microcapsules
with different molecular weights (12 000, 30 000) encap-
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croinjection pump. The morphology and structure of the microcapsules were characterized by optical microscopy and
scanning electron microscopy. The sustained-release performance of the microcapsules was characterized by phosphate
buffered saline immersion method. The cell compatibility of the microcapsules was detected by the Calcein-AM/PI stain-
ing and CCK-8 method. The chemotactic effect of BMP-2-encapsulated microcapsules on MC3T3-E1 cells after 48 h of
treatment was detected by the Transwell assay. The alkaline phosphatase activity assay and Alizarin Red S staining were
used to characterize the effect of microcapsules on the osteogenic ability of MC3T3-E1 cells. Results Both types of mi-
crocapsules with different molecular weights exhibited smooth surfaces, as well as uniform and good cell compatibility.
The chemotactic effect of the 12 000 microcapsules was outstanding. The 30 000 microcapsules had a longer sustained-

release time, and the initial burst release was reduced by approximately 25% compared with the 12 000 microcapsules. In

addition, 30 000 microcapsules performed better in long-term osteogenesis induction than 12 000 microcapsules. Conclu-

sion

In this study, the release of BMP-2 is regulated by adjusting the molecular weight of PLGA, and the results indi-

cate that 30 000 microcapsules can better induce the long-term osteogenic ability of MC3T3-E1 cells.
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Fig 1 The characterizations of PLGA microcapsules
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Fig 3 Cell compatibility test of PLGA microcapsules
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Fig 4 The effect of BMP-2 encapsulated PLGA microcapsules on cells chemotaxis
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