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Preparation and in Vitro Release of Recombinant Peptide- PLGA Sustained Release Microspheres

SUN Hai-yan FANG Ke-wei LIU Dong* ( Shenzhen Polytechnic Shenzhen 518055 China)

ABSTRACT: OBJECTIVE To prepare recombinant peptide( rAHP amino acid sequence is VLPVPR) PLGA sustained release mi—
crospheres by double emulsion solvent evaporation method. METHODS The rAHP-PLGA microspheres preparation process was opti—
mized by orthogonal experiments using PLGA copolymers with different LA /GA ratios or different molecular weights as sustained materi—
al and in vitro drug release profiles of the microspheres were also investigated. RESULTS  The microspheres were smaller( P <
0. 05) and more porous with lower molecular weight of PLGA. The optimal preparation process of rAHP-PLGA microspheres was as fol-
lows: PLGA concentration was 12 g * 100 mL™"  the stirring rate of the first emulsion was 1 000 r * min~"  the volume ratio of inner
water phase to oil phase was 1:7.5 and the PVA concentration was 4 g * 100 mL~". The encapsulation efficiency of the rAHP-PLGA
microspheres prepared by the optimum process was more than 90%  the drug loading was above 11% and the average particle diameter
was in the range of 70 —90 pm. The cumulative in vitro release percentage in PBS buffer was less than 40% within 2 h the release
speed increased( P <0. 05) with lower molecular weight or lower ratio of LA/GA. The drug release curve was fit to Higuchi equation
suggesting that rAHP released from the microspheres based on diffusion mechanism. CONCLUSION The rAHP-PLGA microspheres
can be prepared easily with good morphology high entrapment efficiency and certain sustained release capacity.

KEY WORDS: recombinant peptide; poly( d [Hactide-co—glycolide) ; sustained microsphere; in vitro release
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rAHP-PL-
GA
1.1
L.C 20A ( ): E-
clipse XDB-C,q (4.6 mm x250 mm) ( Ag-
ilent.  ): ALPHA 2 - 4 (
CHRIST ) ( Barnstead )
( IKA  ):SK-747R
( Amerex ) ; H550S (
Nikon  );IX71 — A21PH ( 0-
lympus ) ; S3500 ( Microt—
rac ) ;S -520 ( Hitachi ) o
1.2
rAHP( VLPVPR
=99%) ; ( ACN)
( TFA) ( Sigma );
( ) ; 124
(PVA ) -
( PLGA LA/GA 50/50  75/25

8 000,14 000 20 000
) °

1.3
- 7 o
rAHP 1%
LA/GA PLGA
Smin W,/0 o 800 r * min~'
100 mL
PVA 3 min W,/0/W, o
25 C 5h
rAHP o
1.4 rAHP
rAHP
1.0.5.0.2.0.1.0.05.0.01 mg * mL™"
o RP-HPLC rAHP
p A o rAHP
0.0l ~1 mg * mL™' —
0.999 8(n=3) tA =30 049 -121.35.
RP-HPLC rAHP : VY-

DAC 238EV54 Ci;(4.6 mm x200 mm 5 pm) ;
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- (19:81 0.05% TFA) ; 1.0 mL -
min "~ '; 2199 nm; 130 C; :0.01
AUFS; 120 pLo
1.5 N
1.5.1 3
( )
PLGA o
% = /( +
PLGA ) x100% »
1.5.2
3 50 mL. RP-
HPLC
rAHP :
% = ( - )/ X
100%
1.5.3 :
50 mg PLGA 6 1 mL
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0.05.0.15.0.3.0.6.1.5 3 mg * mL™'( )
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HPLC rAHP
( ) o (X) (V)
1Y =0.970 1X
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( Span)
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DIO\DSO D90
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( Rw/o) PVA (pPVA)
19(3%) 4
1.
2,
(S)) (S))
(53) ) ~
. $,.S, 8,3
S:
S, S
S — 3 IS3 2
1.8
10 mg 10 mL
SmLpH7.4 ( 0.02%
) 37 C
50 * min "' 0.5.2.8.16.24.48.72.96.
120 144 h 1 000 r * min "'
1.5 min 100 L RP-HPLC rAHP
100 pL
2.1
PLGA rAHP
3~6( LA / GA =50/50
1 (rAHP) 19(3%)

Tab.1 Factors and levels of orthogonal experiments

Factors

Levels

ppica/ g+ 100 mL !

Vip/r © min =

! Ry/o ppyal g 100 mL !

1 5
2 8
3 12

800
1 000
1 200

1/5 2
1/7.5 4
1/10 6

2 rAHP
Tab.2 The orthogonal design table for preparation of micro—
spheres
prical A) Vai B) Ry, prva( D)
Factors
/ g*100 mL=! /r* min ! (C) / g+ 100 mL !
Experiment 1 5 800 1/5 2
Experiment 2 5 1 000 1/7.5 4
Experiment 3 5 1200 1/10 6
Experiment 4 8 800 1/7.5 6
Experiment 5 8 1 000 1/10 2
Experiment 6 8 1 200 1/5 4
Experiment 7 12 800 1/10 4
Experiment 8 12 1 000 1/5 6
Experiment 9 12 1200 1/7.5 2

M,8000 LA/GA=75/25 M, 8 000
) o
: A,B,C,D, PLGA
prcy 12 g+ 100 mL™' V. 1000
remin"', R, 1/7.5
PVA prva 4 g+ 100 mL™
S o
PVA
> PLGA
- PVA
PVA
: PLGA
PLGA
2.2 rAHP-PLGA
LA/GA PL-
GA 3
7o 90%
11% 85%
70 ~90 wm o
LA/GA
(P <0.05) N
(P>0.05) . LA/GA
LA (P <0.05)
. . (P>0.05) .
3 PLGA(LA / GA=50/50 M, 8 000) rAHP

Tab.3 The results of orthogonal test for microspheres prepara—

. n=3 x+s

tion( LA/GA =50/50 M8 000).n=3 x+s

No. $,1% S,1% S5 s
1 82.32£0.32  76.24+0.09  3.03+0.21 12.75 £0.50
2 86.29+0.15  83.71+0.50  1.19+0.08  18.24 =0.92
3 90.37£0.59  74.62+0.33  2.02+0.25  14.95=0.89
4 91.92£0.73  65.35+0.19  1.12£0.10  17.50 £1.10
5 92.10£0.29  70.22+0.57  2.23+0.37  14.26+0.71
6 90.22+0.11  66.35+0.35 1.61£0.19  15.49 +0.55
7 95.16+0.53  87.72+0.30  1.36+0.26  18.31 £0.87
8  93.25+0.62  87.15+0.14  1.12£0.12  19.58 £0.90
9 94.13£0.39 69.9 £0.21 1.79£0.07  15.43 £0.99
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4 rAHP

50/50 M,
Tab.4 The intuitive analysis table of the results of orthogonal
test( LA / GA =50/50 M, 8 000)

8 000)

(LA/GA =

A B C D
Line S
(prica) (Ve (Ry)  (ppva)
Experiment 1 1 1 1 1 12.75
Experiment 2 1 2 2 2 18.24
Experiment 3 1 3 3 3 14.95
Experiment 4 2 1 2 3 17.50
Experiment 5 2 2 3 1 14.26
Experiment 6 2 3 1 2 15.49
Experiment 7 3 1 3 2 18.31
Experiment 8 3 2 1 3 19.58
Experiment 9 3 3 2 1 15.43
K1 45.94 48.56 47.82 42.44
K2 47.25 52.08 51.17 52.04
K3 53.32 45.87 47.52 52.03
R 2. 46 2.07 1.22 3.20
A3B,C,D,
5 PLGA(LA/GA=75/25 M, 8 000) rAHP

Tab. 5 The results of orthogonal test for microspheres preparation

. n=3 xz*s

(LA/GA =75/25 M, 8000). n=3 x +s

No. $,/% S,1% S, s
1 85.91+0.43  84.69+0.32  2.19x0.17  14.92+0.93
2 78.73:0.31  89.01£0.37  1.35£0.20  17.31+0.87
3 87.11£0.50  89.22+0.49  2.12+0.44  15.42+1.05
4 88.23%0.23  80.35+0.12  1.59£0.03  16.46 +0.97
5 87.12+0.30  83.24+0.40  2.10+0.20  15.12=x1.11
6 92.99+0.27  79.52+0.35  2.23x0.39  14.91 +0.89
7 87.67+0.39  82.75+0.27  1.37:0.19  17.43 +0.68
8  87.35+0.58  74.21:0.15 1.32£0.52  17.00 +0. 57
9 89.79%0.70  52.33+0.28  1.63:0.45  14.23+1.09
6 rAHP (LA/GA:

75/25 M, 8 000)

Tab. 6 The intuitive analysis table

test( LA/GA =75/25 M, 8 000)

of the results of orthogonal

A B C D
Line S
(pprca) (Vain) (Ry0) (ppva)
Experiment 1 1 1 1 1 14.92
Experiment 2 1 2 2 2 17.31
Experiment 3 1 3 3 3 15.42
Experiment 4 2 1 2 3 16. 46
Experiment 5 2 2 3 1 15.12
Experiment 6 2 3 1 2 14.91
Experiment 7 3 1 3 2 17.43
Experiment 8 3 2 1 3 17.00
Experiment 9 3 3 2 1 14.23
K1 47.65 48. 81 46. 83 44.27
K2 46. 49 49.43 48. 00 49. 65
K3 48. 66 44.56 47.97 48. 88
R 0.72 1.62 0.39 1.79
A3B2C2D2
2012 12 47 24

1.
PLGA
o LA/GA =50/
50 1 M, 8 000
M, 14 000 M 20 000;
LA/GA =75/25 PLGA
2.3 rAHP-PLGA
rAHP-PL-
GA 2
2 h rAHP
2 h 20.1% ~35.6%
2, 24.48 72 h
50.9% ~T71.2% 55.7% ~76.3%  59.1% ~
79.7% 72 h 144 h
66.2% ~82.4%
LA/GA
(P<0.05)
LA/GA GA
(P<0.05) .
PLGA
GA o
N Higuchi 3
(r)
( MSE)
Higuchi
3
PLGA
o LA/GA
PLGA
90% 11% 85%
70 ~90 pm
o LA/GA
PLGA N
GA
PLGA 0
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7 LA/GA rAHP-PLGA .n=3 X =*s
Tab.7 Characteristics of microspheres prepared by different LA/GA ratios and molecular weights. n =3 x s
Groups Encapsulation efficiency /% Yield rate/% Drug loading rate /% Average particle diamete/pm Span
LA/GA =50/50 M 8 000 92.31 £0.62 85.73 £0. 68 12.45 +£0. 41 70.12 £1.37 1.33 £0.07
LA/GA =50/50 M 14 000 91.95 £0. 58 86.99 +0.29 12.31 +£0.43 76.33 £1.26 1.21 £0.02
LA/GA =50/50 M 20 000 90.77 £0.76 85.81 +£0.92 11.75 £0. 49 84.39 +1.53 1.49 £0. 11
LA/GA =75/25 M 8 000 92.01 £0.79 86.51 +0.90 12.39 £0. 44 75.20 £2.13 1.92 £0.17
LA/GA =75/25 M, 14 000 91.63 £0.47 86.76 £0. 35 12.01 £0. 50 82.65+1.95 1.85+0.10
LA/GA =75/25 M 20 000 90.72 +£0.51 87.46 +0.91 11.54 +£0. 46 88.53 +1.91 1.71 £0. 15
LA/GA =50/50. 8000
PLGA 2 h
35.6% 24 h
71. 2%, LA/GA =75/25.
20000 2 h
LA/GA=T5/25, M 20000
20.1% 144 h
66. 2% { »
8
o
LA/GA=50/50, M 14 000 LA/GA=75/25, M 14000
o
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Fig.2 The in vitro drug release of rAHP-PLGA microspheres.
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