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lactic-co-glycolic acid PLGA) .

4
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(isoniazide INH) . ( pyrazinamide PZA)

o PLGA
- INH.PZA
5
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1.1 - ( PLGA
90/10 M:9.7 ) ; PBS
(pH7.4 Sigma ) ( PVA
Sigma ) ( PEG ) ; INH
PZA ( Sigma ) ; INH.PZA
. ( )
( Fisher )
( HPLC) D-2000 ( ) CN(5 pm) 250
mm X 4. 6 mm ( Waters )
ALLEGRAG6( Beckman );
( ) ; 79HWA
( );
( );
( Labconco ) ; S3400 (
) o
1.2
1.2.1 INH-PZA-PLGA 300
mg PLGA 10 ml
(0); 30 mg INH N
30 mg PZA 2 ml
(Vv/v=1:1) 37 C

(W) (0)
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10 min
0); 60  /min 50 ml 1% PVA
(W,) 5ml0.1%
PEG (W,/0/W,);

(W,/

(5000 r/min 15 min)
3
-20 C o 3
1.2.2 HPLC N
WatersCN (5 pm 250 mm x
4.6 mm) ; SB-C18(5 wm 4.6 mm x2.5 mm) ;
:0.01 mol/L ( pH
2.4): =45 : 55; 270 nm; 30 C;
20 ul; 1 ml/min.
HPLC INH
7.300. 2.920. 1.460. 0. 730. 0.292.
0.146 pg/ml 6 20 pl;
PZA 7.150. 2.860. 1.430. 0.715.
0.28610. 143 pg/ml 6 20 pl
X Y

V= 17471X -1418.4 R* =0.999 8
:7.300 ~0. 146 pg/ml
Y, =37 813X -2904.4 R* =0.997 7
:7.150 ~0. 143 pg/ml
1.2.3 PLGA
1.2.1 INH. PZA
PLGA PBS
(pH 7.4)
1.3 INH-PZA-PLGA
1.3.1 INH-PZA-PLGA
SEM
100
1.3.2 50
mg INH-PZA-PLGA
100 ml
HPLC .
(%) = / PLGA
x 100%
INH-PZA-PLGA

100 ml
HPLC
(%) = /
x 100%
1.3.3 INHPZA-PLGA
20 mg INH-PZAPLGA
2.5 ml PBS (pH7.4) 37 C
10 ml PBS
0.125.0.25.0.5.1.2.3.6.9.12.15.
18.25.32.39.46 d 5 ml
5 ml PBS.
0.22 pm 1.5 ml
“1.2.27
X
Y ;
X 1
1/2 X Y Higuchi
R
1.4 SPSS 17.0
X ts X
a=0.05 o
2
2.1 PLGA
PLGA INH PZA
( 1A)
20 ul
3.76
min( INH) . 2.96 min ( PZA) (
1B) PLGA
2.2 INH-PZA-PLGA
INH-PZA-PLGA
( SEM) . .

N o (11.04 =
0.4) pm 2.
2.3 INH-PZA-PLGA INH-PZA-PL-
GA INH PZA (21.78

+0.27) % . (24.91 = 0.16) %
(58.52 +1.65) % .(72.26 +1.28) % .
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INH-PZA-PLGA INH.PZA
.10
1. 6 INH
o.0s 51.27% 12 PZA
§ 53.76% 50% 46 d
& ©-o° INH 93.01% PZA
§ 77.40% . INH ( minimal inhibitory
S concentration MIC) 0.025 ~0.05 pg/ml pH
5.0 PZA  MIC 1.5 pg/ ml
.10 & i :
Ao . : 3 10 MIC
fREIRITE) (min) 46 d INH PZA 18.22.
E 58.47 wg/ml 10 MIC.
®.88 - — INH-PZA-PLGA INH. PZA
- E ( 2) 9d
= o o8 —I
] R’
H ; — 2
) e Higuchi R
& E | .
°.0z — 112 d
“:_J - IL‘_ Higuchi R’
oo R e —— - 4 — 2
= g e R o
o 4 - -
REFRS1E (min)
1 INH.PZA
1
(pg) (%)
. . . . d
A PLGA : B: INH.PZA (d) INH PIA INH PIA
0.125 450.97 398.07 10.35 6. 66
0.25 218.06 378.75 15.36 12.99
0.5 306. 11 360. 80 22.39 19.03
1 167.05 358.36 26.22 25.02
2 312.29 344.38 33.39 30.78
3 373.39 346. 44 41.96 36.58
6 405.27 344. 44 51.27 42.34
9 405. 46 340.10 60.57 48.03
12 469. 68 342.75 71.36 53.76
15 278.67 262.01 77.75 58.14
18 180. 81 94.81 81.90 59.73
25 154.80 201.01 85.46 63.09
> INHPZAPLGA 00 32 144. 60 274.20 88.78 67.68
% 39 92.57 289.07 90. 89 72.51
46 91.09 292.33 93.01 77.40
2.4 INH-PZA-PLGA
2 INH.PZA
d
(d) Higuchi
0~9 INH  Mt/Moe =7.106 9x +0.707 8 In( 1-Mt/Mo) = —0.049 x +0.034 3 Mt/Moe =0.053 7x -0.362 4
R*=0.983 8 R*=0.944 5 R*=0.986 1
PZA Mt/Moo =4.065 4x +16. 563 In(1-Mt/Mw) = -0.069 5x —0. 1818 Mt/Moo =0.064x —0.375 9
R*=0.8111 R?=0.5879 R*=0.943 9
12 ~46 INH Mt/Moe =3.504 3x +70. 148 In(1-Mt/Mw) = —0.027 7x +1. 483 Mt/Moo =0.156 4x —8.122 8
R*=0.993 8 R*=0.960 0 R*=0.9328
PZA Mt/Moo =0.651 4x +47. 217 In(1-Mt/Mw) = —0.004 3x -0.691 5 Mt/Moo =0.147 9x -4.520 6
R?=0.990 6 R*=0.984 9 R*=0.9855
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(67.51 +0.57) % (32.82+0.65) % 42 d
40% PLGA
INH . PZA .
10 PLGA
PLGA 15% PVA 2% |/ 1:5
INH-PZA-PLGA INH PZA

(21.78 +0.27) % .(24.91 +0.16) %
(58.52 +1.65) % .(72.26 +1.28) %
46 d INH PZA

93.01% 77. 40% N N
0.1% PEG
PEG
1, Wu et
al
PLGA
31% 50% 34 d
15.2% . INH PZA
INH PZA
- INH PZA
37 C
INH
INH

INH PZA
0 INH
PZA 3h
3 ~12 h INH
B.o12d
INH-PZA-PLGA
PBS
PLGA
o Hu et al " SPG
RFP-PLGA 1.748 pm.
PLGA (11.04 =
0.40) pm
1% PEG 5 ml °
Hirota et al PLGA
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To research INH-PZA-PLGA sustained release microspheres

preparation and the drug release characteristics in vitro
Yang Zongqiang' He Yin® Shi Jiandang' et al
(' Dept of Orthopedic Spine General Hospital of Ningxia Medical University Yinchuan 750004;
*Graduate School of Ningxia Medical University Yinchuan 750004 )

Abstract Objective To research the INH PZA poly lactic-co—glycolic acid ( PLGA) sustained — release micro—
sphere preparation and the drug release characteristic in vitro. Methods PLGA as a carrier INH-PZA-PLGA sus—
tainedrelease microsphere was prepared by using double emulsion-solvent evaporation method. INH-PZA-PLGA
sustainedrelease microsphere feature was observed by scanning electron microscopy ( SEM) . The drug loading and
encapsulation efficiency of INH PZA were computed respectively in INH-PZA-PLGA polymeric microsphere. The
drug concentration and the cumulative release of INH PZA were detected by high performance liquid chromatogra—
phy( HPLC) in simulated body fluid in different periods and observed whether they were greater than minimal in—
hibitory concentrations( MIC) 10 times and calculated the cumulative release rate fitted mathematical equations
in vitro and release characteristics observed in vitro. Results INH-PZA-PLGA microsphere was balling structure—
d evenly distributed smooth surface and good dispersion each other the average particle size was ( 11. 04 £0. 4)
pwm under the SEM. The drug loading of INH was (21.78 £0.27) % PZA was (24.91 £0. 16) % the encapsu—
lation efficiency of INH was (58.52 +1. 65) % PZA was (72.26 +1.28) % . In the microsphere INH was more
obvious than PZA in burst release the cumulative release degree of INH was 93.01% and PZA was 77.40% at
46th day. INH and PZA with Higuchi curve kinetics R* were the biggest 9th day before so both drugs could be
considered their releases behavior which was from the high concentration to low concentration in vitro. INH and
PZA with zero-order kinetics R* were biggest 12th day after so both drugs could be considered by the same amount
of law to release. Conclusion INH-PZA-PLGA microspheres have good drug release performance which the drug
release is 10 times more than MIC in vitro. It can be achieved to kill tuberculosis in vivo in theory and lay the foun—
dation of postoperative chemotherapy for local drug delivery system for spinal tuberculosis.

Key words spinal tuberculosis; sustained release microsphere; in vitro; release property



