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B OE CRAKEMEAK(W1/0/W2) 5 FLI 50 95 &0k % 16 3 AR 55 IR BCR AR G Bk (PTHP) #Y 3R 252
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fE S ¥ PTHrP1-34 K

K25 REYFFEERERC. JFE A MTT ¥ G B 12 1 15 4 00 2 468 46 U0 671 2% PTHrP1-34 B9 PLGA f0R 22 % 22 G X /)N
FROBLH 40 i MC3T3-E1 3458 R Ar Ak i 52, 25 R 3 PTHrP1-34 WA 1 x 10 ™ mol/L At XF MC3T3-E1 4 44
e RN B A, ELBE & 25 W) A P 8] A 38 <, G 8 2 e 48 0t 200 M 3 9 20 A A A BB .

X FURSSIRASCKR, BOZHR-TACER, Mok, EH Rk

IR 22 7 18 % ( parathyroid hormone, PTH) &
B A E B 20 MR B S s 4R B BT B A
SEIRIT 254, S ME— [R) Ik B A 0 i i 200 A v
LR g O e g Y (S D IS A N
ZY K E T 2002 4F 3 E FDA it AEH T
BB E BE T, W A & 8 S A ikt
(teriparatide ).

FH bR 52 15 #H 56 Ik ( PTHrP) & —Ff 5 PTH (1-
34) FEIE RS Iy T 4549 32 AR K A 5 1%
D7 A V7 2 A0 [ BAH L Z 4b 1) 22 IRZE W) i, J& 7E
A7 A b e 5 R 1) R S i AL ) A AR e R B
[, 3k A 98 3 B PTHP 19 A [A] iK B2 ( PTHP1-
34, 1-36,1-84) ¥4 m B} & 2 &5 5 I o A K BRU Y |
i MR R B S PTH A ] (0 £ #F BB
200 0 A B A B R A A P S

T o AL A Ao 303 i M ) S i e e TRV R AE
5 HE B I O A R R R R AR BRI R BF Y
UE B 2 48 M 09 T B P X5 2 R R B T ) o R
Tl A% oF R B R AR A WA B S i ' I G, PTHeP
FH L AT 3 A AR AR ] PR R v oA AR

AR E P o S A R A 1 R R G A R T
B R, 2 1 R A58 ) B 1 A

SR, PTHrP N [E 45 25 )7 2N x5 41
A= ASTR] B 52 e TR) BRIt 1Y) 45 24 Re AR
A AR 380 SR A L H R
LAY PTHeP 2351 B 40 M )iz 36 4k, A TR 72
P14 8 AP RSB A0 D R S M A SR IR T B IR VR R
(SR I W R e S NS | O e e
T REZ 2470 S A, PTHP 1716 % 2F 5
W 25 5 A8 Pk M B 5 S B DR O AT 4
R HAR P2 A YR R e B A
1o 7 TR A R g DR AR AR IR R o
RSN SE S R SURA SR /R SR o Y e
PE AT TR 2 FhOE 0 A A AR W B 9T MR L
AT LAE N 25 W s8R S 2 B T gL LU
A= RS 5 o3 AFRHE i PTHP #8044 L S 9 2%
B BIF 98 © A R 38, 1 40 Jung' ™' 2007 4F 15 K A
F RGD &4 PEG i £ BU/K % I 56 5T, 1R A PTHI -
34, ip [) 4 15 o ol 4 ] P61 A

R HE-N AR ( PLGA) & — Flt 4 W #H 25
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PR A0 AT R A RE L B B R £, DA
B 8RN 38 T i BR A 32 7R 1 2 25 9 1) i T AR
Z R R M Tz = B gk
795 & i M 24 5 A B R (FDA) ML . AR SC LA
WA B OL R 9 PLGA Sy # R}, i i W
FLM % T 49 % PTHrP1-34 #9 PLGA 3k, If
X H 25 R JE SRR AT T AR 8 I R SME RURE I
o0 B M VT A L BT B R W A, BF 0T T A 3R
PTHrP 1 PLGA fif Bk %+ /N B AR i A B 40 i
(MC3T3-E1) H458 0 2 H4E . S 45 S 3R 0 . i
2 PTHrP 1) PLGA TBR A 11 s FAR S8 2 AT R
b B4 N7 FH

1 SRIEERy

1.1 ZWEHRE4EE

FE BT FLAE AL ( BME 100 LX, F ¥ BT HL
H 1 75 A R A ) s HZQ-X100 % I6 52 3% 15 2 46
(M IRIEARBR ML 7 R TF & A FRA H] ) 5 Sigma 3K
30 ¥ % B 0 Hl ( Germany ) ; 2 2 32 Big-TA 32 fig
(PLGA, M, =85000) F fil; H Ak 5% B A6 5 Ak
(PTHrP1-34) 1 { LIS RAEMAGRAF; KL
WL (M = 70000 ~ 80000, BEfif ¥ 88% ) A I
WAL 22350 2§15 0. 01 mol/L i B2 £k 2% vh I W
(PB,pH =7.4) A #l;3-(4,5- P HmEmk2) 2 5-
TR DY A Mk YR R (MTT) F1 T F LT A ( DMSO)
[AREESYEE| Sigma /N ) ; HeLa 408 . MC3T3-E1 41
M, AR 523 % YR AF ;' H-NMR 2% i Bruker AM-300
WG L PR AL ; SEM R F Micrion FEI PHILIPS 35 %
S B T B0 FTIR 925 % A BIO-Rad Win-
IR BT B0 20 AR 6384, 20 /M RE § A KBr 1R
A 5 WS R A I
1.2 PLGA #5545 FEMRIE

Wit 'H-NMR FTIR 1 GPC %l it T Bt FAF
PLGA k22854 5 5 F i
1.3 #i75 PLGA #3kpy#l&

FHK ALK (WL 70/ W2) 1l & FL IR 5
P2 45 43 31 PTHrP1-34 19 84 W) sk, %
135 mg PLGA fi1 24 mg Tween-80 ¥ T 4.5 mL —.
LW ket 6 1.56 mg PTHrP1-34 5 T 0.2 mL =
WZEMRK T, FEMAR EARREWHER T, B
60 s, FAHIRA]. 4 LR IR AW E A E] 50 mL &
YR 1% [ PVA KIEWR, FEVKTE T R H Mk
SYIHLLE 3000 r/min BY55 3 FFAL 3 min 5, I
A 100 mL R ZEK, Wi N 15iHE 6 ~8 h,

A S H B R 2 4. SR A B 10000 1/
min ()5 E B 4 min WY, I IR FEE
KYEU, EHE 3 ~4 W, BF T, S8R
PTHrP1-34 MR G WIER.
1.4 HHAWMBKERERAE

T HIR S5 B OEREE &S T 4 8 4R
Y& b A AL S SEM WL %% 58 Mg Bk (1
T B 5.
1.5 WHKEHENE

FH NaOH-SDS J7 ¥ 0 5 28 24 ik 1) 2% 24 1
ALK 18 09 202 R R B T NaOH-SDS
WD R R AWM RS B OB 2T,
T AL 58 M6 B T A R A W P PTHeP1-34 ¥
BE it T R A B Rt PTHIPL-34 B9 48 2Y
EgIEOE R

WA (%) = [WOKD Y mE ]/

[k B iR ] x 100% (1)
WER(%) = [ Wk ]/
[y B iR ] x 100% (2)

1.6 FHAFIREE IR

KPR 15 mg ZZG BRI A B0 H,
A5 mL PB(0.01 mol/L,pH =7.4) 2 i
A 4R 5 A8 AR, R — TR SO, B
HE R W E PTHP1-34 (VR B | JEAb 78 45 5
BEESE M. R FH 584 4 O B (U K 280
nm) it PTHrP1-34 ¥ FE | Jf1H5 B2 W B
43 Fb DL 5 2 25 SR 0 R A1 B A
1.7 PTHrP1-34 3% 40 R B9 75 14 R = R B &2
i

Kl T PTHrP1-34 XF /) B AT AG B 40 M
(MC3T3-E1) A9 36 ¥ & 98 1= /F 1 52 . %
MC3T3-E1 4 FhA T 96 £L M 1 (3000 4> 41 ffl/
fL) ,BILEA 200 WL B9 10% i 4 135 () aMEM
B R, 16 37 °C 5% COL Bl P BE 9% 24 b fin A
Ti4e H PBS il £ 4 19 A [5) ¥ B2 9 PTHrP1-34 %
W(l x107°, 1 x1077,1 x10°%,1 x 1077,
1 x 107, 1 x 107", 1 x 10" mol/L) , -4
SR AR ] #4525 07 oK. T BRPE 45 25 4. 45 24 h
HALHT 6 h 45 245, FL Ak B ] 8 G AN & PTHrP1-34
M R et A 2. & 24 h ey
PTHrP1-34 (8T ARG IR M. Zead K5 9% 24 h 48 h Al
72 h J5, 38 3t MTT 3646 I 240 A 3% % , F Bio-Rad
680 AR [ SO AE 490 nm A IR G HE (. 41 g
LR A /o (1 N R/ v =
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Cell viability (%) = A_,1./Aw % 100 (4)
A IR FEA B OG AR LA, AR XS BREH
14 18 't 2 1
1.8 PTHrP1-34 33 40 B 5 4L B9 % M

MC3T3-E1 4 g LA 8000 1~ 40 it/ L 4 %5 Jif %
Fi T 24 fL(n=4) 55 5% 24 h J5, 40 BV BE. 0
ATSE R PBS il £ 4f (4 A [F] #& B () PTHrP1-34
WW (L x 107, 1 x 10°%, 1 x 1077, 1 x
107", 1 % 10" mol/L) , 3 43 i R F [ 8k 4 45
2, KR 72 h 5, 4 0.25% iR A 1k
2 ~3 min, M FWL ILHAL, B RS RRER
F1 0 T A WK S 4 i 5% A EP &, SR J5 1000 1/
min B> 10 min ﬁiﬁﬁz, %(ﬁ/ﬁéﬂiﬂ@,ﬁﬁﬂ/\ 1
mL PBS 8252 KHT , FRIR B0 10 min, 5% 13, 7640
MIPTIEH A 200 pL PBS, ELIEM A AH 3 ~5
s, L HVFE AN 20 CUKAE (20 s 2247 ) , B IOH = 3
RV R OR IS P EE S VR 3 YK e 0 1 1R i 3 7
EHAE L BRAE 96 FLAR T INEE | 5 B R IRIE LR
1R 2], 1] Bio-Rad B bR {0 & 1 AR 78 520 nm (1) W%
JEEE(E OD. Bk RR A ALP 15 M (4 [C#07/100
mL) 4% 41~ 2~ =5

ALP viability = (A, = A /(A oiard =
A ) X 0.02 mg/mL x 100 mL (4)

A SRR FEA B W OE A A 0 RERE
Xof B2 B W A 5 A, TR A T G T O i
{H.
1.9
A

W MTT ¥4 I £ 28 PTHrP1-34 R 5 W) 1%
BRI B R G/ BB 4 i MC3T3-E1 3458 & 43
RS2 M. SC0G A 21, 28 R B B Al B TR i A
(a); BHPEXT BB 4L : 10 ° mol/L PTHrP1-34 + 5 5%
WA BPEZG 25240 (b)) 5 B X BRAL 1. 10 ™" mol/L
PTHrP1-34 + ¥ FR K — IR PEZR 2520 () 5 B PEXT
2. RBEARSYMER + 5 HWA (d); LR
4 . AR AN R e B PTHrP1-34 584 W) sk 20 9] +
W SR (e/f/g) . B S DMFEAS. MC3T3-E1 41 fif
L 3000 A~ 41 M/ L 1Y % B2 35 A T 96 fL AR, 35 57
24 hJ5 AN BE ;o ZHE MG SR, b 4179 24 h
fIRT 6 h fin A & PTHrP1-34 B35 32 W, 2 J5 42 i
NEHR G IR, 5 24 h H—DEH ;e AAEIA
% PTHrP1-34 W35 IR RGN AE 3 5 952 W5 d 4.
REFRROPINATE & Gel 256 f.g BAEVERA K
FEM PTHrP1-34 B ER 1 x 107°, 1 x

% PTHrP1-34 3 & Y0 RUBK 3T ¢ B 12 58 B0

107°F 1 x 107" mol/L3 ANA [A] B 9%, fin A 85
W ALY REVER R REWHEKS
AR ; T 24 48 .72 h J i MTT 346 0 40
Jf1 3% P , 1] Bio-Rad AR & AR 75 490 nm /)
W B AL AR M R REA S (3) R
1.10 %1% PTHrP1-34 B & ¥ HBk I 40 B & 1k
)% M

MC3T3-E1 48 i1 LA 8000 4~ 4 it/ L 1Y 25 FiE 4
T 24 fLtR(n =4) K5 5% 24 h J5, 40 MO0 RE . S
B, as P B4 B Al B SR A () ; BHPE X
HEZH .10 ~° mol/L PTHrP1-34 + 5% 3% Uk 1] B 1tk 25 24
ZH(b) ;BRI AEZH 1.10 ~° mol/L PTHrP1-34 + 5%
FEM—KER A (o) s FITEXT BR 4 2. R 25
BYOK + IR () T I . B R R
PTHrP1-34 REWHIR 2 5] + K R WA (e/f/g).
B S PDEEA. 595 72 h 5, 40, 25% AR A
AL 2 ~3 min, MG FR WK LA, IR AR
WCAT B BT A AR K4 ML 5% A EP 48 4R 5 1000 1/
min, B0 10 min 3+ LV, B UTE 40, Fm A 1
mL PBS FERWRAT , FEK B0 10 min, 7 FIH , 7E 240
JUTHE P AA 200 pL PBS, B AR E T 3 ~5
s, L B N —20 C VKA (20 s Z247) , FRECH = iR
i VR S8R R T AR L 3R 4 e R T
E AR IRAE 96 FLAR TR | S R R IR AL AR
1R 2), H] Bio-Rad B bR {300 & % AR 7E 520 nm (1) W
6 OD. Bl M W FR Bl ALP 35 7% ( 42 G 32/100
mL) &80 (4) 5.

2 GRS

2.1 PLGA M55 FEMRI

PLGA (145 k38 5o #% W M1 50 8, PLGA
EHOTTR LR MR LR P OT R L2k 851 15.
PLGA 4y F & i GPC #ll % , M, = 85000, PDI =
1. 26.
2.2 EHAMKBFIR

B2y Bk 0y Bl 1A W B
(SEM) W%, W& 1 iR, LMk B A R4
BS540 . 22 ORI P ¥R AR 29 8 um.
2.3 MEKHHENE

JH NaOH-SDS J7 ¥ I 5 4% 24 v sk 1) 28 24 12
fEf R 413 PTHrP1-34 Y PLGA fi Bk 19 2% 25 %
F 3 505000 0. 84% Fi1 72. 3% . Ui W 2% 2 o Bk
B e AL R
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Fig. 1~ SEM micrograph of PTHrP loaded

PLGA microspheres

2.4 €% PTHrP1-34 i PLGA RIZKEI RSN EE A

H T PTHrP1-34 {2 i#f B #% & BG4 FH HL ok
TR T K ) B8R 45 25 75 =, T LA AL 2k PTHPL -
34 [ PLGA TR 1 28 R W00 2 F 05 R M X 4.
WK 2 s, BT #4> PTHrP1-34 £U7F PLGA 1%
BRER ER— KB T R AR, KRR
Pl A3 B AL ZE T G BR PN 30 A9 PTHrP1-34 2818 B ik
f17 PTHrP1-34 Y PLGA fER A9 FLe BT L) 3k
F| 25 K. H AT W, % PTHP1-34 2525 sk fE 8
GF L S2I PTHeP1-34 7642 BRI B T 04 B0 5 22 ¢
K.
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Fig. 2 Cumulative release of PTHrP from PLGA

microspheres as a function of time

2.5 PTHrP1-34 3} MC3T3-E1 &5 & 2 4895
1]

HEHE STk 18, PTHrP1-34 MW JE 1 x
10 *mol/L Ze A7 b3k SR e A BT ATRAIT 58 T
A e FE PTHrP1-34 XF MC3T3-E1 3458 & 51k 1Y
. g 3 FFon, PTHrP1-34 W 1 x 10°°
mol/L FEARZE 1 x 10" mol/L i}, 254 %} MC3T3-
E1 34 FA AR 3 2500 32 i 38 v, i T A D IR X
Fob A1 3 184 5 %G W AE PTHYP1-34 ¥ 1 x 107°
mol/L B e i3, 5 A4 M b B Gt 222 7.
W 25 ) VE A B ) A 2B K 38 21 72 h B, A

1 x 107" mol/L PTHrP1-34 X &k 41 itg 1% 5 41 FH
eI, BB T H A AL W PTHeP1-34 ¥R B
1 x 10 "4kZFER 1T x 10" mol/L I, % 21 ity
P14 388 AR A A0 S 3% T BRI S o i A 45 SR R W]
PTHrP1-34 ¥ 1 x 10~ mol/L W} Xf MC3T3-
E1 358 02 38 3800 fe K, 5 SCHRH 8 s A 22 5

300 -
I Control EE10
B 0°  mmio "’
250 + 7 1
. 10 10
BE=m10°
g 200
z
z 150
<
=
= 100
(65)
50
0
1 2 3
Time (day)

Fig. 3 Cell viability (% ) of MC3T3 cells incubated with
PTHrP1-34 solutions with different concentrations ( % , P <
0.05)

Kk — W F PTHrP1-34 XF MC3T3-E1 434k
495 W) % 240 I PR P 2 R G ) O S EAT T B R
WK 4 Frzn, PTHrP1-34 #EH 1 x 1077 mol/L
F 1 x 1077 mol/L 3B WL I, ALP A 11 14 28 i 34
5 , Bl PTHrP1-34 {2 3F MC3T3 Z0 LA F 2 3% 7 1
SR, H PTHP1-34 WREETZE 1 x 10" mol/L HY,
ALP UG PSS I B B & T A, BA %
T2 MY PTHP1-34 EAE 1 x 107" ~ 1
x 107" mol/L Bf , ALP f 3% M AH b F 25 11 % R 4H
A PR AU A N PTHeP1-34 WREE A 1 x
10 ~° mol/L i B .

3.0
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Fig. 4  ALP activity (% ) of MC3T3 cells without or with
PTHrP1-34 solutions at different concentrations, respectively

(%, P<0.05)
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2.6 513 PTHrP1-34 §9 PLGA {3k Xt MC3T3- £ MC3T3-E1 34k 50 b5 754 ALP 35 P40
El B RS UE R RERY LI AR AN 6 Fraw, (b) 4l ALP {if P43 5%

mE s s, 525 HXF A (a) A T 8RH: BWR(x, P<0.05, A8IH¥%ZE5);(e) . ()
2T 1 x 10° mol/L PTHrP1-34 41 (b) {2 i 2 Ml (g) 21, i3 28 B PTHP1-34 1 T 400, 2 0
WaFEAE RO B, ELBE G 25 W4 F IR TR) Y SE 4K T AR A M AR R A L T (a) A ST
A2 4 B A5 ROk B 2 (P < 0.05) . T — IR M4 YR ( %, P<0.05), HUI R T (b) 4], X7
2y (c) AR A MBI FEAE I A I (b) LA B, HL Rl AE 5 Ja A FRF 2 Tl i 2 R 1Y 25 24 07 U K.
I R] 19 4 4, 25 W) AR5k, 12 20 Y 02 20 P 38 5 0007 5 0.7
(a) QUM EEICH .22 5% (d) 41K PLGA =5 i3k 5 061 .
. - .
-E1 Lz ¥ 3 E *
MC3T3-E1 368597  JLI0 AL ik 40 Mg 3 e £ L 5 sl — 3
(a) AR TC % 2% 5. 44025 PLGA (0K 1 2% ~ % ezzab
N, N -8 -9 I._] 04r e :::::::
PTHrP1-34 S BE 350 9 10 7° (10 7" mol/L i, A 5 d s
A7 W S R 0 0 M K AR PR R R () 4L, 3 03
BT (a) HRI(D) 4 ( +, P<0.05). HE% 251 02f =
e PRI B I 8 96 % 96 B 0 00 L 90 0 g 1 o1l
UES L NE
Fig. 6 ALP activities (% ) of MC3T3 cells incubated with free
200 PTHrP solutions and PTHrP-loaded PLGA microspheres: (a)
— negative control group, (b) group treated with 1 x 10 =% mol
X 150
: L' PTHrP solution by intermittent administration, (c) group
% treated with 1 x 107? mol L~' PTHrP by one-time
.E 100 .. . . .
i administration, (d) PLGA microsphere without PTHtP, (e),
& (f) and (g) groups treated with PTHrP-loaded PLGA
30 microsphere at final PTHrP1-34 concentrations of 1 x 10 7% 1
0 x 10 ?and 1 x 10 mol L ™", respectively ( # , P <0.05)
Time (day) R
3 &g
Fig. 5 Cell viabilities (% ) of MC3T3 cells incubated with
free PTHrP solution and PTHrP-loaded PLGA microspheres: *i%@ﬂ%mﬂ Y&%%ﬂ%?@ﬁ PTHrP1-34
(a) negative control group, (b) group treated with 1 x 10 ~° E/‘J PLGA %ﬁ}j{ s ﬁXﬂL/ﬁ\iéﬁﬁf@ \ﬂ:ﬁ%ﬁﬂﬁ? T %?E i}
mol L' PTHrP solution by intermittent administration, ( ¢) ﬁ’fl’&&b *ﬁ ?u *% fjj[ . éﬂ] H@ ﬁ ‘l‘i “LEIZ ’ﬁ[\ . ﬁ},ﬁ ‘l‘fil; @E ﬁf{ @ﬁ ‘;l}]ﬂ
group treated with 1 x 107 mol L~' PTHrP with one-time /—Té , %‘:2 %izi:tﬁ H )Ijt;?ﬂ,? ;f:ﬁ 3‘%% EI/‘J 27} *%1‘?”& Ij% 12]: /%
administration, (d) PLGA microsphere without PTHrP, (e), ﬁﬁifm%%ﬁi per %#F? E/‘J %‘I& ?%éi *% ‘Eﬁl ’ I %:
(f) and (g) groups treated with PTHrP-loaded PLGA . . . -
. . . " A /)N BRUJVR I 8 B 0 D P 484 B DAL T A TS A A
microsphere at final PTHrP1-34 concentrations of 1 x 107°, 1
5 ; AL
x 10 ?and 1 x 10 ~'“mol L~" respectively ( * , P <0.05) SR AT RAF 19 1 S
REFERENCES

1 Canalis E. Clinical Endocrinology & Metabolism,2010,95(4) :1496 ~ 1506

Blind E. Clinical Laboratory,2008,54(11) :439 ~449

0 N N B W

Pleiner D J,Zwettler E, Paschalis E. Calcified Tissue International ,2009,84(3) :159 ~ 170
Chen C,Koh A J,Datta N S. J Biol Chem,2004,279:29121 ~29129
Devogelaer J P,Boutsen Y, Manicourt D H. Current Osteoporosis Report,2010,8(3) :154 ~ 161
Inoue D, Matsumoto T. Biomed Pharma- cother,2000,54 :32s ~41s
Horwitz M J, Tedesco M B, Gundberg C. J Clin Endocrinol Metab,2003,88:569 ~ 575
Stewrat A F,Cain R L,Burr D B.J Bone Miner Res,2000,15(8) ;1517 ~ 1525



2 5 o ol 25 T A e 2R £ ST TR - T B i B TR P T AR 55 MR RH 5% TR AR 45 5 R 275

9  Jiang G,Matsumoto H,Fujii A.J Dent Res,2007,86.:52 ~57

10 Yang J,Farnell D,Devlin H. J Dent Res,2005,33.123 ~ 129

11 Li Cong(Z=H%) , Zhang Zhe ( 3K #%%) ,He Chaoliang( %%#8 K. ) , Zhuang Xiuli( FEFE N ) , Chen Li( B£#]) , Cai Qing( %475 ) ,Xue Yan( BEYF) ,
Zhang Bin( 7K 2£) ,Wang Shizhen ( £ % ) , Meng Weiyan ( # 4E i ) , Chen Xuesi ( Bfi2% ). Acta Polymerica Sinica ( #43 F 224 ) ,
2012,(7) :778 ~783

12 Vahle J L,Sato M, Long G. Toxicol Pathol ,2002,30(3) :312 ~321

13 Cann C,Oe E,Sanchez S, Arnaud C.J Bone Miner Res,2000,66(6) :456 ~460

14 Lu Rong([li%¢) ,Zhang Feng( 3K 1% ) , Ding Cuicui( T 22 #) | Li Suya( 275 ) . Technology & Development of Chemical Industry ( £k T8 &
5H%),2010,39(9) :4 ~7

15 Jung R E,Cochran D L,Domken O,Seibl R,Jones A A,Buser D,Hammerle C H. Clin Oral Implants Res,2007,18(3) :319 ~ 325

16  Xiong Lei( BT ) ,Jiang Hongwei( 2% i) , Wang Dizhen( T3 ) . Acta Polymerica Sinica( & 43 F -4 ) ,2008 , (8) :791 ~ 796

17 Shi Xudong( A JBZ) ,Sun Lei( #M %) ,Gan Zhihua( H &%) . Acta Polymerica Sinica ( #4F 24 ) ,2011,(8) :866 ~873

18  Zhang Xiumei( ik F5#F) , Cai Jing( 24 ) , Yang Yanan (# W4 ) , Chen Xuesi( Bf2# /8 ) , Xie Xuming (%428 ). Acta Polymerica Sinica ( %
SAF22IR) 2011, (6) 1653 ~ 660

19 Alves E C,Szejnfeld V L, Pereira S N, Coelho L E, Heldan M C. Calcif Tissue Int,2010 ,87(5) :424 ~ 436

Biodegradable PLGA Microspheres for Controlled Delivery of Parathyroid
Hormone Related Peptide

Shi-bo Zhang', Zhe Zhang’ , Mei-na Yu', Tong-bin Liu', Jing-jing Wang' |
Qing Cai', Li Chen’, Chao-liang He’" , Wei-yan Meng'* , Xue-si Chen’
(" School of stomatology, Jilin University, Changchun 130022)

(* Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry ,

Chinese Academy of Sciences, Changchun 130022
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Abstract PLGA microspheres were chosen as the carrier to overcome the limitations of application for
parathyroid hormone related peptide ( PTHrP) which can increase the number and viability of osteoblasts and
promote bone formation with a low-dose, long time, intermittent administration. PLGA microspheres were
prepared by a water-in-oil-in-water ( W1/0/W2) double emulsion solvent evaporation and PTHrP1-34 was
encapsulated to the microspheres by a technique with good sphericity and high efficiency. The micrographs of
polyester microspheres were evaluated by scanning electron microscope ( SEM). The polyester microspheres
had a good spherical shape. PTHrP1-34 loaded microspheres exhibited a slow release behavior for about 25
days, which was accord with expection. The effect of PTHrP1-34 loaded microspheres on pre-osteoblastic
proliferation was studied via cell proliferation evaluation experiments. The results demonstrated that PTHrP1-34
loaded PLGA microspheres can enhance the proliferation and differentiation of MC3T3 cell effectively. Alkaline
phosphatase ( ALP) quantification experiment was also performed to investigate the influence of differentiation.
The cells incubated with PTHrP1-34 loaded PLGA microspheres exhibited higher ALP level which was related
to the differentiation. In summary , PTHrP1-34 loaded PLGA microspheres show great potential as a promising
delivering and releasing carriers for application of oral implantology.
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