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[Abstract] Objective: This study invented a coaxial dual-channel micro-injection technique to prepare the poly (lactic-co-glycolic
acid) (PLGA ) microspheres for the first time , which can be used for guiding bone regeneration. Methods: A dual-channel microsyringe
was used to prepare PLGA microspheres encapsulated bone morphogenetic protein 2(BMP-2). An optical microscope, a fluorescence
microscopy, a scanning electron microscopy (SEM ) were used to observe morphology and structure of the microspheres. The changes of
morphology and mass loss of the microspheres soaked in PBS solution were recorded for degradation. Cytocompatibility of the
microspheres was detected by CCK-8 and cell Calcein/PI staining kit. The effect of PLGA microspheres loading with BMP-2 on the
chemotaxis of MC3T3-EI cell in 24 hours was detected by Transwell cell migration assay. Results: The microspheres in this study
showed regular mono cavity. The mean diameter of the microspheres was 167.58 wm. Two different mean thickness of microsphere shell
[ (23.82+7.10) pm and (35.31+5.55) wm] can be acquired. The microspheres degraded gradually in 2 months in PBS solution. The
results of CCK-8 and ceu Calcein/PI staining test showed cells remained activity with PLGA microspheres. Transwell cell migration
assay indicated PLGA microspheres loading with BMP-2 had chemotactic effect on cells in 24 hours. Conclusion : The microspheres in

this study with releasing rate of BMP-2 controlled by the thickness of microspheres shell and its surface adhered by cells easily , have a
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potential of guiding bone regeneration.

[Key words] PLGA microspheres; guided bone regeneration ; BMP-2; controllable-release
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Figure 2 The characterizations of PLGA microspheres prepared by dual-channel micro-syringe pump
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Figure 3 PLGA microspheres with different shell thickness



+1220- Moa BEORE KR

A2 EH W

¥ AR 202249 A

A 1d 3d

X100

%200

60

N
?

H K (mg)
S

0 T
0 20

40 60 80

Ff] (d)

AR 1.3.7 .14 .35 d (1) SEM [#]; B : WATAS [B]JSLEE (1) PLGA U et i R P BRI 3228 (n=5) o
El4 PLGARERIPERLER
Figure 4 The degradation results of PLGA microspheres

A Calcein PI

SR H

o

Y

I
G

oS

L RSt

3_

2_

1_
--- |

Merge B

D(450 nm)

ek
1d 3d 5d 7d

A:PLGA e R 41 Caloein/PT (5, (x100) ; B: CCK-8 SEURKINZE L , iLH HLAZ, P < 0.01(n=5).
5 PLGA M F4MAE A 1SRN
Figure 5  Cell compatibility test of PLGA microspheres

YR I TS WA L oK EE 2= /)
RIAR e . SR PLGA i B AR/, REAIAR
S NFI T2, HME S R VR i B T4
SR RIFLBR RN, ANF T Aife 5, s M AR
<10 pm 75 29 W W 20 i 7 0, e EL A2 >200 pm 25
Sy RS A S KB, PRI AR 100~200 m FA L
PR ERAR . H 0 LI vk % 1 e
/N U 80 ) T ol B — D 0 s, 5 ol 0 BT AR

R U 48 Js i A AN ), DA T 488 I ) 5
BN RN A, Wt BRIk P 251
HoE I R . LR G T 2 &
PLGA folt 2 xfE L e B i flOK A9 BOR EAR A — #L
BT EGIIUE i28am

ABIEFE TS ) PLGA SIS RL 1 RTE , .
A R0 AR R A, 3 1A N B R 4 i e A
K, BRI A 4R FP R P10 167.58 pum,



A2 9 ) ToALBE ORLBE NI BMP-2 BB PLCA T fE A5 | i Bk S AR B e [ ).

20224E9 B R RE AR (B SRR ,2022,42(09) : 1216-1222 <1221+
A 23 SH g i 1l 7y . B
=kl TR L JEER AL
P R o 250 - sk
£ LH \ £k s 200 - T
I : & : gt / ﬁlso-
’
\ / % 100
' . 50
: g _‘i‘,& O é‘ gl é‘
LA ALY ) )
3 S z2 ',.%9\'%‘&%& g\\'%%%
x B # ey W
: v
Bl e S ﬁ,

A:Transwell /N5 AU ; B - 25 2H AN BT RS R0 = 400, HZH LEH,"P < 0.05,77P < 0.001,7°P < 0.0001(n=3).,
El6 I BMP-2# PLGA MFEX R BHEMHELIER
Figure 6 The chemotactic effects of PLGA microspheres encapsulated with BMP-2 on osteoblastcells
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