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Study on preparation and pharmacodynamics of oral insulin loaded poly (lactic acid) nanoparticles

CHEN Jun' , YL Yr mu? (1. Department of Pharmacy, Affiliated Drum Tower Hospital of Nanjing University, Nanjing
210008 , China ;2. College of Pharmacy, Tongji Medical College of Huazhomg University of Science and Technology, Wuhan
430030 , China)

ABSTRACT :OBJECTIVE To develop poly(lactic acid) nanoparticles( PLA- NP) for oral administration of insulin( INS) . METHOD
INS contents in PLA NP were determined by UV. INS-PLA NP was prepared by solvent-nonsolvent method . And the major
characters were measured. After various doses of INS-PLA- NP was intragastrically given to diabetic mice , hypoglyce mic effect was
observed . RESULTS The mean diameter of INS- PLA- NP was (84 .34 £14.76) nm . The encapsulation ratio of insulin to PLA- NP
reached (65 .93 £3 .45) % ,while the loading capacity was (0.62 £0.03)u* mg” i Significant.decrease of glucose level was achieved
in the 50 60 and 80 uskg ' groups. Glucose level was not modified significantly in 40. u*kg™' groups. CONCLUSION Oral INS-
PLA- NP was feasible .
KEY WORDS:insulin ; nanoparticles ; phar macodyna mics
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2.1 INS PLA NP 3 ,
- . INS , 2.4
0.1 mol* L' , 0.lmol*L"' pH 0.1%
4, INS PLA 20pL ,
Fes pH5 .5 20uL , (5.6mmol* L™ ")20puL
0~2¢C 0~2¢C , 3mL, 37°C
, INS- PLA- NP 20 min . , 505nm
2.2 ,
1% s 2.5
, 500 , 8 200 mg- kg™
2.3 131 , 5d
2.3.1 2.6
INS , N, N -0.01 mol* 50, 8 80u-
L' (9:1 ,v/v) 29 .06u* mL™' , kg”' INS (INS-SOL) (40 ,50,60,80 u*
0.5,1,1.5,2,2.5,3,4,5mL 10mL , kg'') INS-PLA NP, 3h, ,
, , INS 1,3,6h 0.2mL,4000r
,  276nm INS * min~! 10 min, 20pLl, 0h
(O ( A) , : A=0.03498 , INS-SOL t
+0.03222C r=0.9999
2.3.2 3
INS PLA NP , INS 3.1
, , , INS- PLA- NP
(12.85u- , INS- PLA- NP
mL™') . (8.29u*mL™ ') . (4.16 usmL ")3 Y , , INS PLA NP
3 (102.82 £0.74) %, (84.34*14.76)nm. 70 - 90nm
(104 .95 %1 .27) %,(107.21 £1 .81) %. NP 7293 %.
2.3.3 3.2
INS- PLA- NP , 0. (65 .93 £3 .45) %, (0.62 %
1 mole L' | (35000rpm ,4C, 0.03)usmg ',
90 min) , 3.3
1 INS- PLA- NP
Tab 1 The hypoglyce mic effect after oral ad ministration of I NS- PLA- NP for diabetic mice
t (h) INS-SOL 40u-kg"! 50u-kg"! 60u* kg 80ur kg™
0 100 .00 100 .00 100 .00 100 .00 100 .00
1 99.01 £7 .48 96.13 18 .29 87.34 18 90" 80.12 %15 .427 69 .60 15 .86”
3 95.27%9 .65 96.14%*13.10 80 .44 £8 447 64.72 £12.15% 57.27 £15 .39
6 91 .62 *10.77 79 .59 £21 .11 59 .55 +17 .84 52 .86 £18 .47 52.64 %13 .96
(t y Y P<0.05,2P<0.01,Y) P<0.001
, 40u* kg ' INS-PLA- INS-PLA- NP
NP , 50,60 ,80u-kg '3 pH 5~5.5 , INS
3 ,Ih , ,
1. INS-PLA NP
4 INS- PLA- NP
- - INS PLA- NP ,
- (41 , 151 INS PLA NP
INS-
3] , PLA NP Fes (
, s s INS-PLA NP 188) [6] ,
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