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Preparation of hydrogel matrix sustained-release tablets of resveratrol-solid lipid
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Abstract: Objective To prepare hydrogel matrix sustained-release tablets of resveratrol solid lipid nanoparticles, and the factors that
might influence drug release and in vitro release models were also investigated in present study. Methods The resveratrol-solid lipid
nanoparticles (Res-SLN) were prepared by thin-film ultrasonic dispersion method, and then the hydrogel matrix was prepared by
dispersed in excipients of hydrogel matrix sustained-release tablets. Single factor analysis was used to study the effects of varieties of
adhesives, PEG, HPMC, and the amounts of HPMC K15 on drug release. Then the orthogonal design was used to gain the optimum
formulation. Zero-order, first-order, Higuchi, and Ritger-Pappas models were used for the model fitting of drug release. Results
Hydrogel matrix sustained-release tablet of Res-SLN was better accorded with Zero-order kinetics model. The equation was M¢/M,, =
0.078 7 t+0.003 6 (r =0.998 0). In vitro release behavior was in line with Ritger-Peppas equation, and the drug release from the tablets
was controlled by degradation of the matrix. Conclusion Prescription of hydrogel matrix sustained-release tablet of Res-SLN is
reasonable; The preparation technology is feasible and exhibits perfect sustained-release characteristics in vitro in 12 h.

Key words: resveratrol; solid lipid nanoparticles; hydrogel matrix sustained-release tablets; drug release model; thin-film ultrasonic
dispersion method; orthogonal test
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[is] 44 Jig 5t 44K iz Csolid lipid nanoparticles, SLN)
VER—Mogr B 32 R G, LA RIREA ) 2
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Kki Cresveratrol-solid lipid nanoparticles, Res-SLN)
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J 5 ZRS-8 U el kIS A%, KRR L)
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NB FIREWAE A, BT AR T . 4 60 C
AT, HBERZE AR EZANAER, 4520
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Fig. 1 HPLC of quantitative determination of Res
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W IK R, 40 mL /K CESBRE R, HE
15 min JG 2 284 50 mLo A5 W AN R AR R it 2%
W, HCERREK Res ik E 4> %14 0.5, 5.0,
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pg/mL BT IR, FR R EIR AR 1 d Il
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JEo EREIR, & B 3 AR H
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24 BREMNER*

BB R, ARR P E 2 ) 2010 47 i — BT
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Fig. 2 Particle size of Res-SLN
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Fig. 3 Effects of different adsorbents on in vitro release (n = 3)
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Fig. 4 Effects of PEG categories on in vitro release (n = 3)
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Kl 5. i LAE Y, BEE HPMC A 2015 i3 i,
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Fig. 5 Effects of different excipients on in vitro release (n = 3)

2.6.4 HEME HPMC 15M H 80 RSN 254T K
5 {#%F Res-SLN JHEAAE, BEILE 350
mg, PEG 4000 20 mg, %AW HPMC 15M HI &
MRGNRE AT NI sems, S5 0L 6. Hgh R
F i, i HPMC 15M R8N, B2l R 2R
Fta$h, 24 HPMCK 15M F & 40 mg/ Fr ik, #¢24
WG, H 12 h 5 1) SRS R AR A X A
27 ReAHtEK

P NPS 2 i 0P o i S e P i = 2 i B il
2 (A). PEG 2 (B) Ml HPMC K15 il (C)
3AE, K L3 IEAARIATIRG, 51
WAL T7 . IEAS BETH LR 1.

%7 (P E 2 ) 2015 SERR U FE 5% XIXD 2%
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Fig. 6 Effects of different amounts of HPMC K15M on in
vitro release (n = 3)
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BOHMERHRERE135r, R IT 200715, Xt
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FETBURIE 5 I il Fn v e T

WIS AT R AT S50 A 7 2250 H
GERLILER LA 2, it (R ZrMral i, K2
PRI (1) KN R A>B>C J5 22 53 B 4
BFRW, HEHIFZ (A A PEG FiE (B) xR
AT BEPERE (P<<0.01. 0.05). S2IbiffiE & K
KPS N ABLCore HHL Res-SLN VR B
8.4mL (FZyE N 4.77 mgimL), I AFLHE 350 mg/
F, WIETHE. I\ HPMC K15M 40 mg/ /i PEG
4000 20 mg/ F ZE 5 RE ST N 30% Z B &, il
WA, o 18 HifHIRL, 55 C4&H R T 6h, A
F R 1% IR A AT ), RE R,
RIFS . & HafG i dse 40 75 11 %% Res-SLN ‘B 4L ) 6
fk, MEARINBERCR, 2RI 7. B TR A
PRI B 2 RN A AT S5 5 VP . 5 R
WoR, 6 eERATEN RN L=21+3.2+6.2=
11.5.
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Table 1 Design and results of Lo(3%) orthogonal test
5 A B C/mg D (=) L, L, Lg L
1 HERE (1) PEG 400 (1) 30 (1) 1) 49 16.1 5.4 26.4
2 HERE (1) PEG 4000 (2) 40 (2) 2 48 6.1 9.2 20.1
3 HERE (1) PEG 10000 (3) 50 (3) (3) 7.2 5.3 12.8 253
4 ABE (2) PEG 400 (1) 40 (2) 3) 45 5.7 8.2 19.4
5 BE (2 PEG 4000 (2) 50 (3) €h) 5.1 6.9 5.2 15.2
6 L (2) PEG 10000 (3) 30 (1) ) 38 55 9.2 185
7 HERE (3) PEG 400 (1) 50 (3) %) 3.4 10.3 9.1 238
8 HERE (3) PEG 4000 (2) 30 (1) (3) 5.9 40 9.4 19.3
9 TR (3) PEG 10000 (3) 40 (2) [€)) 5.7 6.5 9.8 22.0
R, 71.8 69.6 64.2 63.6
R, 53.1 54.6 61.5 62.4
R3 65.1 65.8 64.3 64.0
R 18.7 15.0 2.8 16
T2 AHESH F 3 HBERUEELF r
Table 2 Variance analysis Table 3 Fitting release model and coefficients of association
WRAERIE WZETM HME FE BEME HEHR WETTH r n
A 59.842 2 129.528 P<0.01 FYHR M/M,,=0.078 7 t+0.003 6 09980 —
B 40.542 2 87.753 P<0.05 — R In(1—MJM,)=-0.196 4t+4.8418 0958 1 —
C 1.682 2 3.641 Higuchi 47 M/M,,=0.281 4 t24-0.067 5 09611 —
D (IR %) 0.462 Ritger-Peppas # In(M/M,)=0.984 0 Int—2.5033  0.998 6 0.984 0
Foos(2,2) =19.00 Fou(2, 2) = 99.00 M t i BB TEA, Mok ooltf SRBVBETICR, Me/ML, Y t IR SRR
100 g g ﬁﬁli kﬂa‘%’%ﬁz,_tﬂgﬁa‘l‘rﬂ . . _
o i M; is accumulative drug-release at time t, M, is accumulative
80 3 drug-release at time c, M/M., is accumulative release rate at time t, k
< 607 +A;ﬁ 44t is constant, t is time
P — 54t
IR i, Fick 471 % 045<n<<0.89 i, ZiyREIY™
5 B R AR AT 24 n>0.80 I, Jyipriadft MY,

10 12

t/h

7 G HLERBRERRBAMLE (n=6)
Fig. 7 Drug release profiles for six batches of hydrogel
matrix sustained-release tablets (n = 6)

kt"2-+c) 3 PR % Res-SLN 228 42 AR SN BE I
BT IR AHICR S () FIWT A5 7 R
PLr (s K A dsetl; K H Ritger-Peppas 77 FE44 T
RN, S5 3. T LTI Res- SLN
I A P J R R 2SRRI, r=0.998 0.
29 B AR R OPL I v JE i Ritger-
Peppas £ 56 A KAlIE « XTI HIF], 24 n<0.45

Res-SLN HEBE 1T 48 1 [F) Ritger-Peppas 14 #MBg Rk 77
L5240 n=0.984 0>>0.89, $ /%I B 4L R 1
B LR A
3 g

BIF 5 il 26 eV 1 25 D A K T A2 e v 1 25
WM ZE . RS AE R FEAR AT R T B, ]
YK Res ISUERS AL, I 253K BEM iR, B
PR — RAREIE P, Bk BoR 5 R RIS
AL ST T 49K 2 Res 1L 2453 B I SR Fl Bk
a AR S 2 P9 S AR G

HPMC 1E N ZZRM B, 8K G AR RKEE,
Bt A6 23 1 T 3G N, AR BSE K
2RI B 2 ] HPMC K5 15 2R k). R
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FHFUBEAE ) Res-SLN FRIUR B I, TR 24 AR 1
FEHS R I —E 0 PEG, FIFHLECLIER, &
ARG TT LA E BB 253038, R T3 me s g 3,
5348, PEG HIIAtA Wy p s v itk
J5 1) Res-SLN ZZ R BB 48 Fr, 25 W0k T8 A
Ritger-Peppas A& 4MEEJEBAY, Hirf n=0.984 0>
0.89, H/NiZ Oz BEREIS B 28 v B 25 LIV L ok 32
VMR WL ITTTE, SR 25002 LA KR
ARTF T AT .

AWFFEIT ) Res-SLN ZERs B H 28 1, F
P 58 P 8K 5 TE LR e 2, A 8otz il 1
YPKRLHI NG, T LAY 2 250G Res-SLN IfiL 243K
FEPERI R, TR TT A3 5 Res 444 Z4H
KMk, AR BERE IR S bt T A ME
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