* 374 - Acta Pharmaceutica Sinica 2002 ,37(5) :374 - 377

9 b b
( s 110016)
/ [ poly( lactic- co glycolic acid) ,PLGA]
/ (INS PLGA
NPs) ; ;HPLC 5 5
INS- PLGA- NPs ; 1 % poloxamer 188
s 149.6 nm, 0.09, 42.8 % ;
; ; 10 ukg™' ,4 h (P<
0.05) ,10 h s (10.3 £0.8) %. PLGA- NPs
; / ; i po
: R943 .44 ; R945 .2 A : 0513 - 4870(2002)05 - 0374 - 04

[1.2]

1922 Banting ,

Alkermes ,Inc . Ohio,USA) ;

) ; PLGA (50/50, M, = 11 ku,
( PVA41-55 , Wako

> Pure Chemical Industry, Japan) ; poloxamer 188 ( BASF
> Corporation , USA) ; (

) . Hitachi-

) P FINS « .
) ( )
( Sigma ,USA) ;
( LC10A) ;
( Kaki Co. ,Ltd. ,Japan) ;

( Zetasizer 3000 , Malvera Instruments Ltd. UL,

, PLGA England) ;FF2021 (
, s ) ;ZS501- A (
PVA , poloxamer 188 ) .
, & Wistar (250 £30) g,
; INS- PLGA- NPs
INS PLGA NPs [5]
PLGA
3.5% PVA 1 % poloxamer 188
(INS,27.6 u* mg ', (10°C,40 000
r*min"' ,30 min) , PLGA
: 2001-07-19 . INS PLGA NPs INS- PLGA- NPs
a977-y, s ( photo correlation
(1929- ), ,
" Tel :(024) 23843711 - 3661 , Fax:(024) 23883595 , spectrometry)
E- mail :chryms @1 63 .net PLGA



Acta Pharmaceutica Sinica 2002 ,37(5) :374 - 377

* 375 -
1
c . C, 3.5% PVA ,
X:X( %) =(C- C )/ Cx100%. 260.9 nm, ( polydispersity index)  0.15,
=, 1 % poloxamer 188 s 149.6
0.1 mol* L"' NaH,PO-0.05 mol* L' nm, 0.09,
Na, SO;- (35:35:30) , pH2.5, 40 -
214 nm, 1 mL* min™ ', 20 uL. :
30 :
’ E
2.3~52.6 pg* mL™' (Y=0.9996,n = gzo
6) , <1 %, <3%, 3 “ \
4.6,32.2 48.3 pgemL’’ 98.97 %, 10 -
99.65 % 100.53 %, RSD 0.64 % ,0.73 % =
0.35 % 05 To0 200 300 400 500
) ° Diameter/nm
PLGA . . . . .
Figure 1 Size distribution of poly ( lactic co glycolic
H9
P acid) ( PLGA) nanoparticles: ( ---) 3.5 % polyvinyl
PVA
(51 alcohol ( PVA) and ( —) 1 % poloxamer 188 used as
’ e mulsifier
’ 2
INS '
s 0.5% PVA INS
, pH 7.4
) . 0.5 %PVA
, 377,50 * min R
, 40 000 r* min~' 30 min, ’ ’
1 1 s ,PLGA
b b H
& Wistar (pl=5.3) P
, 24 h, , iv P

40 mgekg ' ,48 h

>

, 1.39 ~19.4 x10°°

mol* L™ el
b 5 (
+6x10"° mol*L") . sc 1
ukg',po 10 uckg ™', po
10 mLekg™ ', po 10
u-kg' , 0.5 mL,
t ,P<0.05
,P<0.01

(42.8 £1.5) %.

3
1 % poloxamer
188 , 149.6 nm,
56.5%, 3.5 %PVA ,
260.9 nm, 48.6 % .
4
2 1 % poloxamer 188
INS- PLGA- NPs
, 5h ,
39.8 %, ,16 h
43.9%.
42.8 %

>

17.0 %,



* 376

Acta Pharmaceutica Sinica 2002 ,37(5) :374 - 377

16 h
19 %

Table 1 Effects of various factors on the entrapment
efficiency of imsulinloaded PLGA mnanoparticles
prepared by adding 0.5 % PVA to the internal water
phase during emulsification procedure and wsing a
vacuum rotating evaporator to evaporate ethyl acetate
(n=5, xts)

Poloxamer 188 Crroa/ Cins/ pH Entrapment
| % mg* mL~ ! mg* mL~ 1 ( INS solution) efficiency/ %
0.4 50 3.048 6 19 £4
0.7 50 3.048 6 30.4%2.1
1.0 50 3.048 6 42 .8%1 5
1.0 60 3.048 6 38 .6 0.9
1.0 70 3.048 6 30 £3
1.0 50 5.024 6 323%2.0
1.0 50 7.214 6 19.6%0.9
1.0 50 3.048 2 20123
1.0 50 3.048 9 34.5%0.9
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Figure 2 Release profile of insulirrloaded PLGA

nanoparticles in vitro at pH 7. 4 phosphate buffer solution
(n=6, x s)
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Figure 3  Profiles of plasma glucose level changes in
diabetic rats after oral administration of insulirrloaded
PLGA nanoparticles of 10 u'kg’l NPs ( X —x ), blank
NPs (»—=) and oral 10 u* kg ' insulin solution
(©—"2) , blank (®*—*) and sc 1 uekg ' insulin solution
(°—9)
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copolymer ( PLGA) nanospheres to prolong hypoglycemic
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delivery of insulin with nebulized DL~ lactide/glycolide

STUDY ON PREPARATION AND ORAL EFFICACY OF INSULIN LOADED
POLY(LACTIC CO GLYCOLIC ACID) NANOPARTICLES

PAN Yan, XU Hui, ZHAO Hurying, WEI Gang, ZHENG Jurr min
( School of Pharmacy , Shenyang Pharmaceutical University , Shenyang 110016 , China)

ABSTRACT: AIM To investigate the pessibility of poly( lactic- co glycdlic acid) as a carrier for the delivery of
macromolecular., METHODS  Insulirrloaded poly ( lactic co glycdlic acid) mnanoparticles ( INS-PLGA NPs) was
prepared by a double-emulsion solvent evaporation method. The size distribution was examined by photo correlation
spectrometry . The entrapment efficiency was determined by HPLC and important factors that affected the entrapment
efficiency were investigated. The loading mechanism of different size nanoparticles was assayed by radioimmunoassay
( RIA) . INS PLGA NPs release behavior in vt was carried out under sink condition. After oral administration of the
nanopatticles to allaxarr induced diabetic mts , its glucose level was determined by glucose axidize method and the oral
pharmacological bicavailability in contrast to sc of insulin solution was calculated according to the area over the curve .
RESULTS The INS PLGA NPs was prepared with poloxamer 188 as a emulsifier, the mean diameter was 149. 6 nm
and the pdydispersity index was decreased to 0. 09 . While the entrapment efficiency was increased to 42.8 %. Most of
the insulin loaded was adsorbed on the suirface of the nanoparticles . The release behavior in witro showed an initial burst
effect followed by a slower rate stage . After oral administration of 10 ukg™' INS PLGA NPs, the plasma glucase level
decreased significantly after 4 h ( P<0.05) , 10 h later the glucose level decreased to the lowest (52.4 % £10.2 %,
P<0.01) and the rlative pharmacological bicavailability is (10.3 0.8) %. CONCLUSION PLGA NPs might be
used as a new oral carrier for protein drug delivery systems in the future .
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