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Preparation and Evaluation of Lung Targeting Microspheres for Protionamide In Vitro and In Vivo

GUO Zhen—yongl > ZHANG Qiangl* (1. Pharmaceutical Department of Peking University Beijing 100191 China; 2. Peking Chest
Hospital Affiliated to Capital Medical University ~Beijing 101149  China)

ABSTRACT: OBJECTIVE To testify the feasibility of targeted delivery of protionamide to lung through the iv administration of the
biodegradable poly( lactic-co—glycollic acid) ( PLGA) microspheres. METHODS Based on the single-factor study the preparation of
protionamide-PLGA microspheres was optimized. The surface morphology of the microspheres was observed by scanning electron micro—
scope( SEM) . The mean diameter and the size distribution of microsphere the drug loading the incorporation efficiency drug release
in vitro stability and tissue distribution after intravenous administration were also evaluated respectively. RESULTS  Protionamide—
PLGA microspheres were regular and spherical in shape. The average particle size was (9. 86 + 1. 38) wm and over 81. 53% of the mi-
crospheres was in the range of 7 — 15 pm. The drug loading and encapsulated ratio was ( 32.70 £0.37) % and ( 8.48 +0.24) % re—
spectively. The in vitro drug release could be well fitted by the Higuchi equation ( Q =4.430 3¢'> +7.724 1 r=0.991 3). Compared
with the aqueous formulation the drug level in lung of BALB/C mice in microsphere group was much higher and also kept for longer time.
CONCLUSION  The protionamide-PLGA microspheres prepared in this study show significant sustained release and lung targeting effect.
KEY WORDS: protionamide; poly( lactic-eo-glycollic acid) ; microspheres; lung targeting
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1
1.1
1.1.1 ( 99 %
: 071003) ; PLGA( L/G =50:50 M, =
10 000 ~ 15 000 0.750 ~0.90
) ( PVAO5-88
:090513) ; 188
( F68 :125k0152 Sigma )
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1.1.2 (
) 5 Waters-600 (
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717 Empower :
( Waters SymmetryShieLd™ 5 pm 3.9 mm x 150
mm) ( Waters SymmetryShieL.d™ 5 pum 3.9
mm x 20 mm) ; ( )
( );
( ) ( SANYO
) ( Hitachi s4800
SEM ); ( Olympus AH=2 ) o
1.2
1.2.1 78
A
20  PLGA(50:
50) 2 mL B
A B 30 C 10
min
(2000 r*min"") 3%PVA (20
mL) 6 min, 800
r* min"' 4 h
o 14 000 r * min "'
10 min -20 C
9
N PVA N

. (7 ~15 pm) "

1.2.2
500
. :0~10 10 ~20 20 ~30
30 ~40 40 ~50 pmo
1 _2(nd)
dy = P
d,, d
n o
1.2.3
5 min
HPLC
. 1 mL 5
mL (50:50)
5 min
HPLC
:0.01 mol » L.™*
(pH 7.7 Na,HPO, + KH,PO,) -  (49:51);
:0.85 mL * min™" : 335 nm
20 uL " .
1.2.4
PLGA ( MWCO
3 500) 50 ml
(PBS pH7.4  0.1% -80) (37 +1)
C 60 1 * min "
SmL 20 pL HPLC
( “1.2.37)
3 .
1.2.5 8 BABL/C
5 78 (32 ~38 g)
( ). 50 mg-kg™
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0.25.0.5.1.0.2.0.3.0.4.0.6.0.

8.0.12.0.24.0.36.0.48.0.72.0 h 8.48% 32.7%;
3 L. / (PLGA)
1:4, 1.
12 000 r * min~' 10 min 2.2
-80 C ; o
100 L.  EP 200 pL( 1.
0.2 pg * mL™") 1 min 12 000 r * PLGA
.o .
min 10 min o o
2 mL 3 mL 3 000 (9.86 +1.38) wm 7 ~15 pm
re min~' 10 min -80 C ; 81.53% »
12 000 1 * min "' 2.3
10 min o 1Y =29 600
HPLC X +1 340( r =0. 999 9) Y X
“l.2.3”7 0.01 o HPLC 2,
mol + L~ (pH 7.7 Na, HPO, + PLGA
KH,PO,) - (52:48) . (8.48 £0.24) % (32.70 £0.37) % -
( Te) 2‘ 4
2 PLGA
AUC?) 3. 3 24 h
= A 0g
> (AUCT), 0%
! ) : 4d 52.93%
(AUCY), AUG % PLGA
(AUCT) . AUC . ;
2 1
2.1
Tab.1 The results of selected prescription of protionamide mi—
. crosphere
. . Compounds Dose
Protionamide 20 mg
Acetone 0.3 mL
PLGA( 50/50) 80 mg
Tween 20 60 mg
o Dichloromethane 2.0 mL
3% PVA( PVAO5-88) 20 mL
( 10 pm)
(2000 r * min~")
( PVA) (3% PVA )
PLGA N
PLGA 75/25( 15 000) PLGA 50/50
( 15 000) 2
PLGA 50/50
N 1 PLGA ( %1 000)
PLGA 50/50 ; Fig.1 The picture of protionamide-PLGA microsphere under
3% 20 SEM( x 1 000)
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Fig.2 The HPLC chromatogram of protionamide

1h 90% -
- Higuchi
(1) 2,
Higuchi
(r’) 0.9913

2.5

(p)
(Y)

1Y =0.256p 0. 012 (r=0.999 8) .
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2
Tab.2 Drug-deleted fitting procession of protionamide and mi—
crosphere

Group Expression Fitting equation r?

Microsphere

Zero order equation() =Bt + A Q=0.420 4 +14.523 0.949

First order equationln( 100 - Q) =Bt +A In(100 - Q) = -0.006 3¢ +4.455 30.979 2

Higuchi equation @ =Bt;/, +A Q=4.4303t,,,+7.724 1 0.91 3
Solution

Zero order equationQ) =Bt + A Q=1.046 7t +89.428 0.9450

First order equationln( 100 - Q) =Bt +A In(100 - Q) = -0.1862¢ +2.459 10.992 0

Higuchi equation @ =Bt;/, +A Q =3.856 81/, +86.541 0.98 5

—a— Protionamide microsphere

100 4 & Protionamide

Cumulative release /%

LA B E 436 &
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B.n=3,x«s
Fig.3 The cumulative release percent-time curve of Pro-

tionamide and microsphere. n =3 x x5
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Fig. 4 The HPLC chromatogram of ]»rminnamide in plasma
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6h
1 Dprotionamide

34 . . .
mprotionamide microsphere

brain liver lung

24h
8 1 B
OProtionamide

/1 MProtionamide microsphere

ugg
=

brain liver lung

24 h

.n=3 x=*s

plasma

plasma

Fig.5 The distribution of protionamide in tissues injected after

6and 24 h.n=3 x x5

Tab.3 The change of tissue distribution of microsphere and

protionamide
Tissues T,( TDDS) T.( CDDS)
Lung 0.56 0.42
Heptic 0.12 0.14
Brain 0.17 0.02
Plasma 0.16 0.42
3
3.1 PLGA
N A)
PLGA
3.2
o 24 h
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