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[ Abstract | Objective: To prepare and characterize poly (lactic-co-glycolic acid) (PLGA) -crebanine
nanoparticles ( PLGA-Cre-NPs ), and evaluate its in wvitro release. Method: PLGA-Cre-NPs was prepared by
emulsion-solvent diffusion method with PLGA as carrier material. Central composite design-response surface
methodology was applied to optimize the preparation procedure of the nanoparticles based on the evaluation indexes
of encapsulation rate, particle size and polydispersity index ( PDI). The in wvitro release kinetics of the
nanoparticles was investigated by dynamic dialysis system. Result: The optimized preparation procedure was as
follows: volume of organic phase-aqueous phase of 3:10, acetone-ethanol (8:2), PLGA amount of 90 mg. The
encapsulation rate of PLGA-Cre-NPs was (84.69 +2.54)% with the particle size of (155.3 +14.2) nm and PDI

of 0.095 £0. 018, and it showed a regular spherical structure by scanning electron microscopy. Meanwhile, the
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release profile of PLGA-Cre-NPs could be well described by two phase dynamic equation, 0-24 h was closer to
Weibull equation, 24-168 h was closer to Higuchi equation, and its half life (z,,,) was 18.06 h, the cumulative

release rate was 78.77% at 168 h. Conclusion: PLGA-Cre-NPs has high encapsulation rate and uniform size,

which will be expected to become a sustained-release preparation.
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PET
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Fig.1 HPLC of PLGA-Cre-NPs
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Table 1 Central composite test analysis of formulation of PLGA-
Cre-NPs

X, PLGA X, AHl X5 T PDI ER i
No. AR MEKME ERSE ) (V) (Y3)
/mg R /% /% /nm
1 90. 00 0. 30 80. 00 0.021 85.3 149.2
2 120.00 0.20 90. 00 0.493 92.7 334.0
3 60. 00 0.20 90. 00 0.274 91.2 218.6
4 120.00 0. 40 70. 00 0.371 85.2 193.2
5 60. 00 0.40 70. 00 0.339 73.3 263.3
6 90. 00 0.30 80. 00 0.033 86.3 144.6
7 90. 00 0. 30 80. 00 0. 042 81.1 157.9
8 60. 00 0.40 90. 00 0. 189 83.3 200.0
9 90. 00 0.30 80. 00 0. 021 82.1 157.0
10 120.00 0. 40 90. 00 0. 089 76.7 157.4
11 60. 00 0.20 70. 00 0.285 82.5 268. 2
12 120.00 0.20 70. 00 0.138 91.5 267.5
13 90. 00 0.30 80. 00 0.022 86.9 144.7
14 90. 00 0.13 80. 00 0.180 92.5 243.2
15 90. 00 0.47 80. 00 0.272 84.0 192.6
16 90. 00 0.30 96. 82 0.244 80. 4 180.7
17 90. 00 0. 30 63.18 0.118 76.2 170. 8
18 39.55 0.30 80. 00 0. 190 79.3 229.3
19 140.45 0.30 80. 00 0.113 90. 4 202.0
20 90. 00 0. 30 80. 00 0.030 87.50 152.6

BT B < 150 nm B 44 KR 1T LAY A5
TR KT, AR IS o K5E  , EL A 3 2% B
(i 2 ST s B AR i N, AN R AT A e R
PDI i /N, 7 4% 43 77 3 BB A, 25 90 & 1 4 4 3
U, — i 35 5 Fa 58 1 g8 oKk PDT < 0.2 AR 4%
EPREGIE T B, [ 1 AN ZE KE, R Design-
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2. 41535 PLGA-Cre-NPs WAL TT 0 X, =
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7060 72
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Fig.2 Three-dimensional response surfaces of effect of independent variables on PDI,ER and particle size of PLGA-Cre-NPs

%2 PLGA-Cre-NPs BZZEZH TN KENES

Table 2 Predicted best point of value about independent variables

of PLGA-Cre-NPs

BRIEEED X,/mg X,
PDI 84 ~96 0.25 ~0.35
ER/% 90 ~ 120 0.20 ~0.30
Fif2/nm 84 ~96 0.30 ~0.40

Xy BEUEIS N 75% ~85% .

2.5 PLGA-Cre-NPs [JRi18 J Zeta L HIREI  HX
% 45 11 PLGA-Cre-NPs TR 5 W, finiE & /K # B¢,
5 d5t T2 I P WEER AU 5 2R FH 6 43I 5 4
KoRL R4, PDL K Zeta B o 45 & B 40 KRR
B BEEEA® 6RO, F R A (155.3 «
14.2) nm,PDI =0.095 +0.018, Zeta Hi{i/ (26.73 *
4.20) mV,

2.6 PLGA-Cre-NPs #K ki L S WEE  HU PLGA-
Cre-NPs jif ThER L, TG, T HMEEES S
WA I LR 25 VLR 3. 45 R R BN K ORL

.12 .

TR B BRAR S 4, R T BOE I, A Ae 2 150 nm, 4y
BB S, O] ARG IE LG, 5 HOG R EE S 5E 45
AL

# 3 PLGA-Cre-NPs fJ33#H % ( x50 000)
Fig.3 SEM of PLGA-Cre-NPs( x50 000)

2.7 PLGA-Cre-NPs W RSN B RLE T S M
2015 AR R rp [ 24 30) (DU R ) W R SRR R T
PSR 43 00K FH B A5 533 M vk T AT I E
HE B A B AR K (5 1% tween-80)250 mL fill A
VAR, TR 2 37 °C, 43 BIRE 2% s H 3 it PLGA-
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Cre-NPs( iRt He 1.5 g- L~ ) F1 58 JE 77 50 (i
BRI 1S g- L7 K s BE T 10% A7 e i i, 1
1 mol- L ™" S & L@ Wi pH 4.5 ~5.5, {1741
%5 mL T L S P, B8 TR B
T35 100 remin = JFGABEREIF 2 R HORE 1 mL, HURE
JE AN FE 45 37 C B A . MR IR RE 2 AL AR
0.22 pm BFL I IE o 3 2.2 T F 5 i e, i
254 Bt BRI R ANR R £k, LI 4,

120 ~ FHET A
c\\° 10 —— PLGA-Gre-NPs
B
= 80
x
Eﬁl‘f 60
PR
B 2

0
0 20 40 60 80 100 120 140 160 180
t/h

B4 SEMTESHKS PLGA-Cre-NPs FIRSMERIH L& (v 5,0 =3)
Fig.4 In vitro release profiles of crebanine injection and PLGA-

Cre-NPs(x £s5,n=3)

®3 RUTARHFAFIEARBOREMDSEIE(n=3)

HE4 AL, s BT i P 1 h RO R R ik
(65.63 £1.81)% ,6 h A3k (96.56 +1.75)% ; i
PLGA-Cre-NPs () 1 h 2 it B R AL (4.44 +
0.25)% ,24 h [ B RIE(56.94 +1.77) % , it
% PLGA-Cre-NPs - 5 4 (¢,,,) 18.06 h,168 h Af
SRR IR (78.77 £0.75) % , U W AH XF T 5 BE
T, PLGA-Cre-NPs R 4MEL A5 %5 W 5 () 2% B A
o 53R ZE %51, — % )5 #2, Higuchi J7 7 1
Weibull J7 F 85 X% 2 it 350 e i ok B 147 i e 404
WL 3o S5 R B 5E B T i G A A R i —
G BEBOGE R, 6 h R RBEE >95% , X
5 R P9 BF g 45 SR 3K . T PLGA-Cre-NPs {£
AMRERCALFE SRR 2 BB, 0 ~24 h fF A
Weibull J7 & , B0 3R 40, AT A2 by W B 38 ik
TE 44 KR 2 J2 T2 T 19 5 BE 7 BT B 524 ~
168 h £ £ Higuchi J5 F2, B il 3 2218, 783X Br it
] P, T A 7 0 K P 0 S BE Tl ad R A
oA ARk B 63 e 3308 3 B DA PN [ A0 2 1 B R T
E2G YR xS HAb g KR R R

Table 3 Optimum fit data of ir vitro release model of crebanine injection and PLGA-Cre-NPs(n =3)

i 35 t/h (sl iR R?
PLGA-Cre-NPs 0~24 Weibull J5 # Inln{1/[1-F(¢)]} =0.931 4lnt - 3. 062 0.997 7
24 ~ 168 Higuchi J7 & F(1) =0.024 7¢/"* +0.481 3 0.982 6
S HET R 0~12 -2 7 In[1-F(t)] =-0.048 5:-0.012 5 0.998 9

3 itig

SEBE T K SR o A AR 2 A
A LA 5 38 10 0 L5 205 3095 1, T8 A — 5 AL
SR DL A ST I T T E S BE T LB U TR
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25 9 8173 B PLGA-Cre-NPs 47 ¥ 2 25 v BF 7 1) ik 245
e, LS G 0 R FET AL

99 K KA S 7 0 25 W A A, ELAT B K 25 W R
o 1] ARG 245 0 2 10 9 25 00 07 RO R T, %
JIT 2 38 0 T MR R TR YT IR BRI 25 4
PLGA 2 5 4F e ¥ 36 IR £ i 25 5 45 315 (FDA) Ik
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Kok, i A A R 208 T v I % T PLGA-Cre-
NPs [l 8¢ T2 o RIMBEZSE R 5 s 9 77 1 5
WAH L, PLGA-Cre-NPs 28 BERUCR B 4r, Il B iE K T
SEPET RO ], A B ] A AR e 1Y s R T 2% R A
7 ;{0 PLGA-Cre-NPs [ {4 P B il HE 2 1 o3 A AL
50 RN ) F A R — 5
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