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Study on matrix sustained release tablets of brucine solid lipid nanoparticles
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Abstract: Objective To prepare brucine solid lipid nanoparticles (SLN) and its lyophilized powder, and then hydrogel matrix
sustained-release tablets (HMST) of brucine SLN (SLN-HMST) were prepared. The factors that may influence drug release in vitro and
release mechanism were also investigated in present study. Methods Based on single factor test, orthogonal test was designed to gain
the optimum prescription. Zero-order, First-order and Higuchi models were used for the model fitting of drug release. Ritger-Pappas
models were employed to study release mechanism of brucine SLN-HMST. Results Brucine SLN-HMST was better agreed with
First-order kinetics model. The equation was In(1 —M/M»)=-0.212 1 ¢+ 0.106 4 (» = 0.992 3). The cumulative release could achieve
91.48% in 12 h. The sustained release features were obviously. The drug release from the tablets was controlled by diffusion and
degradation of the matrix. Conclusion The prepared brucine SLN-HMST can deliver drug continually for 12 h with good
reproducibility.
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Fig. 1 HPLC spectrum of negative contrast solution (A),

brucine reference substance (B), and sample solution (C)
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Fig. 2 Results of particle size of brucine SLN
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Fig. 3 Effects of different lyophilized agents on in vitro

release (n =3)
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Fig. 6 Effects of different amounts of framework excipients
on in vitro release (n =3)

100+

——PEG 400
80- —=—PEG 4000
——PEG 10000
60+

40

BB %

204

0

o 2 4 6 § 10 12
t/min

E7 AEHEXSFFRE PEG X D% 7 SLN-HMST 45k

BAITANEMR (n=3)

Fig.7 Effects of molecular weight of PEG on in vitro release

(n=3)
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Fig. 8 Effects of amounts of PEG 4000 on in vitro release
(n=3)
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Table 1 Results of orthogonal test

s A B/mg C D/mg L
I 1:2(1) 50(1) PEG400(1) 20(1) 248
2 1:2(1) 60(2) PEG4000(2) 25(2) 27.6
3 1:2(1) 70(3) PEG10000(3) 30(3) 289
4 1:1(Q) 50(1) PEG4000(2) 30(3) 168
5 1:1(2) 60(2) PEG10000(3) 20(1) 187
6 1:1(2) 70(3) PEG400(l) 25(2) 239
7 2:13) 50(1) PEG10000(3) 25(2) 15.0
8 2:1(3) 60(2) PEG400(I) 30(3) 16.1
9  2:1(3) 70(3) PEG4000(2) 20(I) 1938
Ri 81.3 56.6 64.8 63.3
R> 59.4 62.4 64.2 66.5
R3 50.9 72.6 62.2 61.8
R 30.4 16.0 2.2 4.7

|L12—0.95| X 100X 2, L {Hilk/), TEFHk SLN-
HMST RSN 2 R AR

HIEACIRIG S5 IR (GR 1D Koy Z s B (3R 2)
ATUEH, SHEN ST SLN-HMST &4
ZIAT NIRRT A>B>D>C, HiEHA
N AsB1CsDs. HHPRIZE A Fil B, B 48648 Eu i
FE ZEA R S AR SN 254G B35 1t R« (R Ut
T 7€ B A i 4 4b U7 B 2R A B HPMC K4M
HPMC K15M H&ELufItt Ry 2 0 1, FHE RN 50 mg/fr s
PEG400 5 PEG4000 tb5174 1 1, HEN 30 mg.

®2 AESHER

Table 2 Results of variance analysis

WERE mEVHM ABE O FHE nEN
A 164.002 2 2 190.208 8 P<<0.01
B 437422 2 50.7320 P<<0.05
D 3.8422 2 4.456 2

C(RZE) 0.862 2 2

Fo5(2,2)=19.00  Fo01(2,2)=99.00

2.7 LTZHIEREINEARMZAER IS
BRI E R T2, #l& 6 At D8 T
SLN-HMST, &SP S R WL 9. 7T Wizl T
SRONREE, BRI ARAMBRUE 5 5 R
ELRITFE MIMo=kt+c, —HITFE In(1—M/M)=
—kt+c J% Higuchi 7518 M/M.=kt'"*+¢ 3 FhR25H
R0 DA% 708 SLN-HMST HHATH4, 3K Ritger-
Peppas /7 FEAR TSR IR ZpLH, S5 L% 3.
SRR, HR M SE T SLN-HMST f6—%
R, J7REN In(1—Mi/M,)=-0.212 1 t+0.106 4,
r=0.992 3. Ritger-Peppas & TTFEN In(M/M.o)=
0.703 2 Int—1.759 5, HHRMSE (n) 5 0.703 2,
REAGERE RN 8 B B IR AE

100 4

—— 14
——2 4
801 =55 34l
Pas
L0 —meu
e
K40
Bi%
20
0 . . . ‘ ‘ ‘
0 2 4 6 8 10 12
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B9 o #HtRIRBRERRBEDLME (n=0)
Fig. 9 Drug release profile for six batches of matrix

sustained release tablets (n = 6)
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Table 3 Fitting release model and coefficient of association

E{PRy kit AR r n
FRBRY Mi/M»=0.076 9 t+0.100 3 0.980 3 —
— R In(1—MidM)=-0.212 1 t+0.106 4 0.992 3 —
Higuchi 7% MJ/Ms=0.288 4 1'2—0.074 6 0.990 0 —
Ritger-Peppas 7 In(My/M=)=0.703 2 Int—1.759 5 0.998 1 0.703 2

M, ¢ (A BRI, M, Aol BEREIUE , M/M.9 ¢ I (6] BBUREICR, ke HHL, ¢ FoRm [a]

M, is accumulative drug-release at time ¢, M., is accumulative drug-release at time o, M,/M,. is accumulative release rate at time ¢, k is constant, ¢ is time

2.8 D% FHE 2 i HMST {RSMNEATEL 8

W S ETH SLN B 4y BBk 75 kL 2, HoAth
Hil# LA, 6% 8T HMST. bhit 2 Ff
HMST RS2 15 L, 45 8 WL 10, B8R 75k HMST
BRI K 12 h A1 BB U AR T S8R 10

SLN-HMST.
1007 —— 7% SLN-HMST
—— 8T HMST
80-
§
g 60
e
X401
B
201
0 : . . . . .
0 2 4 6 8 10 12
t/min
Bl 10 D$%Fi HMST 5 SLN-HMST {RSMERATEL L
(n=3)

Fig. 10 Comparison on drug release between brucine
HMST and brucine SLN-HMST (n = 3)
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FEAEAR N SR LAI A SLN-HMST £ 1 it
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it J2 5 T P2 BELRE J2 O TR J T A 8B F SN E A4 Y
PRIBBET . RIS, HMST B2 223 1571 PEG JT
RV, TR SRR ZTE R T KB R RE2383E,
— KRR SRR SLEY B, —E A EE SR
WIUE R DT HMST B2 ) 12 h I
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H M B R AR R W ST A SLN
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2, RETBURE I RE T3 1 AR AN TR JoT PT e A ]
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