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Optimization of Formulation of a-Asarone Nanoparticles in situ Gel and

Investigation of Its Release Properties

ZANG Qiao-zhen' , TANG Tao', LONG Kai-hua®, WANG Chun-liu®, LI Ye**
(1. Shaanxi University of Chinese Medicine, Xianyang 712046, China;
2. Shaanxi Academy of Traditional Chinese Medicine, Xi’an 710003, China)

[ Abstract | Objective: To optimize formulation of thermo-sensitive in situ nasal gel of w«-asarone
nanoparticles and investigate its in vitro release behavior. Method: With amounts of poloxamer 407 and poloxamer
188 as independent variables, gelation temperature as an dependent variable, multilinear and quadratic models
were used to estimate the relationship between dependent variable and independent variables and to select the
formulation by central composite design-response surface methodology. Artificial simulated nasal fluid was applied
as release medium to study in vitro release characteristics of a-asarone nanoparticles in situ gel. Result; Optimal
formulation was as follows: poloxamer 407 of 21. 85% and poloxamer 188 of 3.8% , gelation temperature was
(33.7 £0.1) C. Within 72 hours, accumulative release of a-asarone was 70.42% . Conclusion; «-asarone
nanoparticles in situ gel possesses a superior sustained-release effect, the optimum formulation provides a basis for
development of new administration routes and dosage forms of a-asarone.
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T B s 5 M 20 20 B0 A BREK AR ATl 24 4 R O
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N CHI-6 # Z2 Sg Jy nEAEFE R RN E AR L R
AT, TGL-18 1 & i #l & R B L (K1
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REREARAT) o

B T4 (BRI 4> 7 B i 8 kDa, [ 25 5 A1k
SRR A PR A ) o 21 3 o RS (b A 2
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SEAEY ARG ), B Ry @ Al Hoph R vy
HorH Al
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2.1 -4 40 KR I AR A B R A R
FHA K TTTE ¥ 0 4 o4 7 I ks 4 391 Bk
a-Zl 3 ik 68. 10 mg Fl mPEG-PLGA 340. 50 mg {& T
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mL K R KA AR S P SR A PLAE
BRI IKH 2 40 C T BE RS 76 K& Bk 2 A, i
0.45 wm fFL I8 BE , 75 52 1R 5 60 7L O 19 40 KR i R
VW o R VA U v A5 a0 A R R B

-8

W 1) 5 B o202 TG 40 K T UK AR P, 4 C A R L
h, 75 % 73 T 208 A P407 FI P188, 4k £ i
IR A) BN UK 4 CORAF > 24 h, 3%
VO FE AT TR L B 208 IR B € 3 WA 1Y -4 i
0 KR T PR D A7 R G T o

2.2 JREEEIR A U A i g0 K kg
W2 mL TP MR R A 20 CCORIEHR R T MO
PR T T K A T 1 em, 48 TR . A TE 5 0.1
C B R PU AR 45 °C, W0 EE A T 3 1% 0, R TR
Sh S A T ) Ay 958 1 A B AR R

2.3 Wbriifk

2.3.1 R 7EREF IR SR L, vk B 5
JI5E J5C 6 R FEE R R A B E A 2 AN I E, B P40T7 A
P188 Jii it 4r B0 H AF i, 3 WUE 4 0 M 18% ~
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Table 1 Central composite test analysis of formulation of a-asarone

nanoparticles in situ gel

No. X, P407/% X, P188/% e 5k Uik 15/ °C
. 21.50 4.00 35.0
2 21.50 4.00 35.0
3 21.50 8.00 41.0
4 19.03 6.83 45.0
5 19.03 1.17 35.5
6 23.97 6. 83 33.9
7 18. 00 4.00 46.0
8 23.97 1.17 23.3
9 21.50 0 23.9

10 21.50 4.00 35.0

11 21.50 4.00 35.0

12 25.00 4.00 28.5

3 21. 50 4.00 35.0

2.3.2 A4S R JH Design-Expert 8. 06 %1443
ST R AR 5 5 2% F B 10 06 R AT 2 o0 VA Rl
THA T BRUA, SR Y =79.126 -
2.427X, +1.957X,(r=0.952 8, P <0.000 1), %
KB Y = 156.849 - 9.736X, + 2.494X, +
0.039X,X, +0.166X,” = 0. 173X,> (r =0.995 2,P <
0.000 1), 356 8] 2R A — 300 =0 5 B 405 9 38O R 847
Xf Ay R A B R R AT O 25 HT L A R LR 2,
2.3.3 0w mE R AL 5 B )i A Design-Expert
8. 06 FRAF2 il 25 1 A2 1 XoF W 07 {EL A9 — 4k 2% T8
TR WA 1 S5 WOR Y P188 Tt 4 BN
A5, PAOT 5Tt 43 BG-G9 K b 5 IS %
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Table 2 Variance analysis of regression model

I 25 K SS f MS F P
LAY 557. 46 5 111.49 288.25  <0.000 1
X, 288. 59 1 288. 59 746.11  <0.000 1
X, 245.12 1 245.12 633.74  <0.000 1
X, X, 0.30 1 0.30 0.78 0.405 9
X,? 7.22 1 7.22 18.67 0.003 5
X,? 13.27 1 13.27 34.31 0. 000 6

V) JE 56 U B 5 T A R A 2 PA0T BT i Ay RO R
P188 Jit & 43 B3 K, B Bk Il S e R B TR
f, SN RO — B, B e BE IR B AE 32 ~ 34
C, 8 1(X, =19.22% ,X, =0.50% ), &k J5 2
(X, =20.14% ,X, =1.68% ) b5 3(X, =21.03% ,
X, =2.22%) kb 75 4(X, =21.85% ,X, =3.80% ) I
b5 5(X, =22.36% X, =3.62% ),
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Fig. 1 Response surface and contour of effects of amounts of P407
and P188 on gelation temperature of a-asarone nanoparticles in

situ gel
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PUAE FO B, W3R 30 S5 R BLAS AbT7 i SE I 5
TAE 22 S8/ R 2538 < 5. 0% , 3 W] 4 7 i) A 7
PR o Hoh b T 4 B S E - T (R i 22
N R PEALTT 4 HEAT S SRBIETE .

R3 o-WFERARNUFEMLERLEFTHWIERK (n=3)
Table 3 Verification test of formulation of a-asarone nanoparticles

in situ gel(n=3)

e P407 P188 T A S E i 2
/% /% /C /°C /%
1 19.22 0.50 32.7  33.8+0.1 -3.36
2 20. 14 1.68 332 32.520.2 2.11
3 21.03 2.22 32,2 33.6+0.1 -4.35
4 21.85 3.80 33.8  33.7x0.1 0. 30
5 22.36 3.62 32,3 33.7+0.3 -4.33

VE AR 2% = (B - S0 i) / B x 100%
2.5 KRAMRETICME RE T 5¢
2.5.1 % ZORBAX Extend-C o4 (4. 6
mm % 250 mm,5 pm) , i 2 A0 H EE-7K (702 30) , A
WK 257 nm, AV 35 C L3 1.0 mL-min ', R
10 plL,
2.5.2 bRuEMLLLH HER AR a-40 3 06X IR
4.36 mg ¥ T 10 mL &b, I im0 € 2
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JFIRAT, 40,45 um GALIERE IS 4% 2. 5. 1 TR (8
TSR, 1 B R 43 50 O 99. 64% ,99. 60%
101.04% ,RSD &K} 1.6% ,2.1% ,1.0%
2.5.5 AT EWAIECH Y ORE PR U IR — AT
13.6 g, TG KA, SRR AE R, K= 1 L, 4%
A1, A 0.1 mol - L™ R AL 8 M pH 6. 8,
2.5.6 RAMGWIRERL 4y BIR B L o-4H 9 i
LG5 WA A R 9 KR R A BE S 45 5 mL, BT
BT K BT A E T 500 mL K VA TR (33 =
0.5) CHNT 8 W, T S35 P45 % 100 remin ™",
g B — o ) ] A HORE 2 mL, I b 78 45 i TR R A
BT % 2.5, 1 WU SR GE T H A BRI, UL A
2. S5 R 5 R ZG A G G0 KORE B g Kok A
JE B A SR TR e G 18, K B ) W A 2 R AR 5 T
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Fig. 2 In vitro release curves of a-asarone and its

different preparations
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