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Study on Optimization of Formulation Matrix of Processed Aconitum carmichaelii Hydrogel Patch and Its
in vitro Drug Release

WU Lu, WU Weigang, JIANG Ting, WANG Xilin, YANG Huasheng(College of Pharmacy, Jiangxi University of
TCM, Nanchang 330004, China)

ABSTRACT OBJECTIVE: To optimize formulation matrix of processed Aconitum carmichaelii hydrogel patch, g 1Rvesti-
gate its in vitro drug release. METHODS: The ratio of NP700, dihydroxyaluminum aminoacetate, tartaric acid 1t pro-
d (CCD-RSM)

cessed A. carmichaelii hydrogel patch matrix was optimized by central composite design-respo ﬂce
i

.
with initial adhesion, peel strength and sensory evaluation as evaluation indexes. The (ab I ffusion cell method was
used for in vitro drug release test processed A. carmichaelii hydrogel patch usin m se anfount of six ester type alka-

loids benzene [benzoyl mesaconine (BM), benzoyl aconitum (BA), coline (BH), mesaconitine (MT), hypaconitine
(HT) and aconitine (AT)] as evaluation indexes. RESULTS: dptima rix formulation was NP700-dihydroxyaluminum ami-
noacetate-tartaric acid- PVP K90 (1.72: 0.19 :0.02:1 wlin/9# In validation test, the contents of six ester type alkaloids were

S ,n=3) ," comprehensive score was 118.67 + 1.33 (RSD=4.62% , n=3).

52.77, 28.52, 28.78, 8.81, 8.75, 8.4l (

The release behavior of BM in vi W o the Higuchi equation. The release behaviors of other 5 alkaloids were consistent
with the Higuchi equatiofi§ 1 h wﬁl ative release amounts of BM, BA, BH, MT, HT and AT were 12.04, 2.95, 3.55, 2.64,
ly.‘ CONCLUSIONS: The processed A. carmichaelii hydrogel patch prepared by matrix prescription is

cessed A.%armichaelii.
KEYWORDS Processed Aconitum carmichaelii; Hydrogel patch; Matrix formulation optimization; Central composite design; In
vitro drug release; Ester type alkaloids
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0.17 12 § 1 8 8 12 60
021 0 44 4 8 16 36
i 2 0 4 4 4 4 0 16
6 U n 8 12 8 76
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0.035 U 1616 12 12 8 88
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2.4 BAigit-NEER L ERL T

241 It BRRERFEHMWMMARN 6 g, &
JRE R B 4 RO T HIM A I A 6 g0 TE UL
Al b, DAZRE T4 I8 bR, % 2 NP700 (X)) . H 240
(X,) AR (X,) \PVP K90 (X)) et i B . #22.17
TR 7k i A R B T, 422,27 0 R O e AR b
9y WESKFERFE2, BAETF545RES.

*x2 EESKE

Tab 2 Factors and levels

F i
Xg Xg Xig Xiyg
-1 0.65 0.05 0015 0.6
0 1.65 0.11 0.06 12
1 265 0.17 0.110 18

*3 ERiRit54&R(n=3)
Tab 3 Design and results of CCD(rn=3)

e = B L
Y Xg Xg  Xg VENE AEREH ROy SHT
1 0 1 -1 0 36 16 60 112
2 -1 0 -1 0 24 12 56 92
3 1 -1 0 0 4 8 4 100
4 0 0 0 0 /8 12 64 124
3 1 1 0 0 24 8 56 88
6 0 1 1 0 36 8 4 92
1 0 0 -1 1 4 16 52 116
8 0 0 1 | 36 12 56 104
9 0 0 0 0 36 8 7 116
10 0 -1 1 0 36 12 60 108
11 0 0 0 0 36 8 n 116
12 0 0 1 -1 24 4 56 84
13 -1 1 0 0 24 12 52 88

0 -1 -1 12 8 64 84

i

0
0 01 % $ o a
16 o0 0 0 36 \ﬁ 16
17 o000 36 “ 68 1
o0 C
|

18 36 4 “ 84
19 ks 4 48 88
2 -] - U 4 5 80
2 0 | 18 4 60 11
n -1 0 - 48 4 56 108
bX) 0 -1 -l 0 36 16 56 108
u S 0 0 36 § 5 9
25 01 0 -l 1 § “ 76
2% 00 | 60 4 “ 108
7 0 | 0 36 § 4% 9
bt o0 - 0 36 12 56 104
b S0 0 | U § % 80

242 ZMHAE 528 KA Design-Expert 8.06
AT 2ot mIE A A5 B B B R 2 A PR (V) H 3
Jo PR 2R AR i 1) R InlH Oy BB R Ry Y=3.67+58.92.X,+
71.39X, + 736.87X; + 56.03X, — 16.67X.X, — 100X.X; +
8.33X.X,— 1 666.67X.X:+222.22X,X,— 100X.X,— 17.4X,*—
1 361.11.X,°—2960X:"—30.28X,", J5 2543 Hr &% SRt B 1%
RS I 2 (P<<0.000 1,R*=0.9109) , FHiIl &7 (2 481355 p=
0.257 5>0.05) , ik FeFa @ M AF (B RECV=5.78%) ,
TEILFER 4,
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Tab 4 Analysis of variance

RERG BYET I F F P
i 4780.53 14 1023 <0.0001
X 876,11 1 26.24 0.0002
X 47 1 0.13 07229
X 388.70 | 11.64 0.0042
X 255.05 | 7.64 00152
XX 400 1 0.12 07344
XX 100.00 1 299 01055
XX 100.00 | 299 01055
XX 100.00 | 2.99 01055
X, 256.00 | 767 00151
XX, 36.00 1 1.08 03167
X 1963.85 | 5881 <0000 1
X 155.74 | 466 0.048 6
X 35520 | 10.64 0.0057
X 770.66 1 23.08 0.0003
ki 46747 14

PRIES 390.67 10 203 02575
e 76.80 4

BA 5248.00 28

R=09109

CV=5.78%

2.4.3 WP AR PLAGIRES e C2.4.27 W N A5 PR
XA RIAT B 25 VR T X0 X X B A8 A 2 e
Xo X Xo X XX 22 1 M) 107 TRT ) — 4 P LS % A §
K1,

H T LA AT ,NP%% 98 NP700 il H #2458 .
NP700 Hlj W BRI, 55 s £k 1 S A [

/ .&E 2% W tesc e
% AN TR F) ] Design-Expert 8.06 #4414k b
' NP700 1.72 g H #2454 0.10 g . PVP K90 1.65 g 7 7
20.02 g, HFM R ARSI M 118.78, Fie M mAuab
T Z5F i A 3 HUARE L EA T IR IR, B i R R 6 Fis 7R
A H15% BM .BA .BH .MT .HT . AT [ & &4 51 4 52.77 .
28.52.28.78 .8.81.8.75.8.21 pg/g, 45 R WRLEATES N
118.67 + 1.33(RSD=4.62% ,n=3) , 15 7 {f f¥) #H XF 152
24 0.09 % , PEEUBR T 5, 45 R L3 5.
2.5 i)l 5 6 FhEE B £ YR & 2 E 7 i B L AR5
Brukie
SBR[, 141

2.5.1 {43 5 F  Kromasil Cis 43 4% (250 mmx 4.6
mm, 5 pum) ; Jii 30 AH A : PO KR 300 mL+Z i 500 mL,
WA B BE R £ 0.77 g+4lifk7K 1 000 mL+7KESFR 0.5
mL, B B Pk B (0~48 min, 15% A ; 48~49 min, 26% —
35%A;49~58 min, 35% A ; 58~65 min, 35%—15%A) ;
WL s 1 mL/min; BTG : 230 nm; AR 230 °C 5 R .
40 pL.
2.5.2 RGNS IH S KB FRICAT JHT MT,
BA .BH #1 BM X} B8 iy 3% &, 1 0.01 mol/L £k R 7K ¥ i il
TV B 4 )k 54.4.151.2,134.4,50.8..49.2 . 331.2
ug/mL AR A ROGT BRI, BRAS:
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Fig 1 Three-dimensional response surface plot and
contour plot of factor interaction effect

x5 WIERKELER(n=3)
Tab 5 Results of validation tests(n=3)
HEE NPT00,g HHH,e WAM.g PYPKO0,e WIEN 2 HEHRE 2 BEES N HAER

1 172 0.10 0.02 1.65 36 8 7 116
2 172 0.10 0.02 1.65 48 8 68 124
3 172 0.10 0.02 1.65 48 4 04 116
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253 FESMVEW T R 3T AR, e i
W pH 10 2247, D 285 ¥k, Rk 10 mL, & 9F 5405,
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JE 2.5, 17T gk SR R AE .
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fift, i PR IE 2.5, R ik AR UEREIN 22

255 JrUEEEEE U251 W R MR SR
1 BM.BA .BH .MT .HT Fl AT %5 6 Ft A= ¥y, & 50 5 J7
PEEFA T8 G5 AR 6 PV A IR M E O R AT, FFE R 2
P 5 4 9k 8.28~165.60. 6.35~127.00, 12.30~
123.00.6.72~134.40 .7.56~151.20.8.16~81.60 ng/mL,
¥ % 5 T RSD B/ TF 2% (n=6) , R il
RSD /N T 3% (n=3),16 h NFa & MK 5 RSD (A
PIINF 2% (n=6) , 25 FIFE 6 6 A A= e & 1200 7 Tt
T, B ER T 15, @igE iLE 2.,
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Fig2 HPLC chromatograms

2.5.6 RIMEEHORTE  HLACIS A Ty A5 T B
Wi, 0.8 pm T LU B AR K, o e 5 s sk
FLUEME I, >R FH e K Franz 9 SOl A #1705 . 9 850
A4 BRI AR K 1.76 cm®, 15 mL AF 3R KV B0 , iR
FERETRIAE (37 £ 0.2) °C, BEBEHEFE 3 4 300 t/min, T 0.5,
1.4.6.8.,12 h U A EWOR, [] i b 7825 IS0 -
Fic“2.5.37 WU Jy il a5 B i #6725, 17 0 200 7 0
AU BRI ()1,
2.5.7 BAEabPELSG M BRALIARE QTR AR
0, =(ZC:+V)/4, VL O, t Mt £, 3 xf 2k AT 005
A CHZ S iU RO AS 1 25 W i VR B o AU
H,i=0.5.1.4.6.8.12; V15 mL;4 4 1.76 cm’, 2l
O-t ik, 45 3 LA 3.

eI E 7 o BM . BA .BH MT HT AT () 12 h Qi
439 Sk 12.04,2.95,3.55,2.64, 2.48 1 1.97 pg/em’ (n=
6). XF FARRBEIE TG AR LK 6,

FH 2% 6 AJ A1, BM 9 1R 0 B OB A 45 5 Higuchi 7
SRR R EEIR AR, H A R0 .

S— p\(\ax | e

FRREIZGpE 20184FH7 29 B4 1]



1
124 P .
101 e /
——BM = 21 —
3 8 / 3 o
N g =
S 4/ I 1
—
2] /"/’:;‘
I's
0 . . . 0 , . ,
0 5 10 15 0 5 10 15
t,min t,min

A. 3FIEAER LA Yy B. 3 FIOULFE A )
3 6FAYIRRR S HY Q-1 2k
Fig3 Accumulative release-time curve of six alkaloids
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Tab 6 Accumulative release-time model fitting equa-
tion of six components

A% Bat izs] &

BM 0=3.032 00427327 Higuchi Ji 09072
BA 0=0.185 1+0.800 8 Sy 09761
BH 0=02509:+0.777 5 Pyt 09626
MT 0=02510-0.143 0 it 09586
HT 0=02359-0.165 5 ik 09571
AT 0=01818¢-0.097 1 it 09862
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