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Preparation and in Vitro and in Vivo Experiments of Mesoporous Silica Nanoparticles Solubilizing
Fenofibrate Tablets

FEI Weidong, WU Chao", QIU Yang, GUO Wei, ZHANG Simin(Liaoning Medical University, Jinzhou 121001, China)

ABSTRACT: OBJECTIVE To explore the preparation and in vitro and in vivo experiments of mesoporous silica
nanoparticles(HK) solubilizing fenofibrate(FNB) tablets. METHODS HK was used as a carrier for FNB to make the solid
dispersion(FNB-HK) with the method of adsorption. The existing state of fenofibrate in FNB-HK was analyzed by differential
scanning calorimetry, X-ray diffraction and Fourier transform infrared spectroscopy. The dissolution experiment in vitro was
conducted to optimize the formulation. Rabbits were administrated with the self-made tablets made according to the optimized
formulation and commercial tablets in a single oral dose. The concentration of the rabbits’ plasma were determined by HPLC.
RESULTS The characterization of FNB-HK showed that HK inhibited the crystallization of fenofibrate. Through optimizing
formulation, the dissolution rate of tablets achieved an ideal state by using lactose as filler and 8% sodium carboxymethyl starch
as a disintegrating agent. Compared with commercial tablets, the peak time of the self-made tablets advanced, and the peak
concentration increased. The relative bioavailability was 149.95%. CONCLUSION This preparation of tablets can

significantly improve the dissolution rate of FNB and improve the oral bioavailability.
KEY WORDS: fenofibrate; mesoporous silica nanoparticles; adsorption method; insoluble drug; bioavailbility
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i FE AR B4 (sodium dodecyl sulfate, SDS, [EZj4E
B G PR A R HARRA (o drall, mdie).
1.2 ¥

6 RFxf, QI&F, HiETY 2.5 kg, W
T R 2E B SL R I T O, B SEES VR AT HIE S
SYXK(3£)2014-0005.

2 FEEHER
2.1 HK KJ#14%

# 4.5 mL Z /KA1 15 mL TEOS ¥ il # 180 mL
To/K L EER 65 mL K VR GV, SEIRBHE 4 h,
K= opahg, A, BHE, EIFSs00 Bk, #4100 mL
SOLERINANBNE A3 mL /. 3 mL /K.
150 mL CTAB)H, MM, Hidk 30 min, fIA
0.45 mL & /K. 0.3 mL TEOS, Eii#t#>6h, 15
FEY, TR, 5000 romin”! B0 20 min, 2 _FIEW,
A2 R, YTUET 40 T8, 650 CHke, 15 HK.
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Fig.1 Transmission electron microscope picture of HK
2.2 #Hzytl
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) FNB &5 % 0.5 mL. 43 B0 40 mg ) HK,
WWHEIRS), FHE Sh, fff HK S FLFLIE 78 5 W Bt
VR FNB. 5 000 r'min”' 250 3 min, U0
BTEZTEMT TR 24 h, BI5. WESHL
W HK 3 &, DA EX 32k IR,
SR EoN, BEAEBIRERIER, rfLALIE R E
HEIN. MK E>400 mg-mL ™ I, #HGE
BT AE, MR FLFLIE 1R P Bk B oK. A
LI 500 mg-mL ™ ENEZGIRE, HAEN
56.14%. 5L 2.
2.3 HK fIRAE
231 ZoaAfEHE ' FNB. HK. #ER &
YIAN FNB-HK [# 4 53 Bf e FLE H KPR H 2R
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Fig. 2 Curve of drug loading capacity-concentration(x £ s,
n=3)
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Fig. 3 Picture of differential scanning calorimetry of FNB,
HK, physical mixture and FNB-HK solid dispersion
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Fig. 4 X-ray diffraction patterns of FNB, HK, physical
mixture and FNB-HK solid dispersion
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Fig. 5 Infra-red spectrogram of FNB, HK, physical mixture
and FNB-HK solid dispersion
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HK 7EMATE e, A2TFH FNB (e, #ik
$ 290 nm 1E I H I E K .
242 WHERNE KL 6 BN E
FNB 202K 2 51l 55 iR 5 5 O b i i (20 4 24
T FNB 100 mg), #ZHEAEZjM 2010 R (P =%
XC 5 2 B HENEE, L 1.0%+ iR
BNV 1 000 mL SN AR, B (100 £
Drmin™', JEGB7E£0.5) C, WEERE, 451425,
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TEHEEA B 5 mL), 0.22 pm THSLIERE e, HU:
JEWR, BRI ARRRE, 7E 290 nm R E IR
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(1) SDS 7K 5 R RE Jlexot RV L, ()R U0 72 W
R4 B 0 BT SO R B [RD RO R S B, SR
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2.5 KTkt

M BEE AR, SHikEdE 80 Hif, it
e REF. X FEEZ 34T R . FNB 100 mg, #
BE 174 mg, FifER) 8% I ELVE ¥ 4 24 mg, i/l
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Fig. 6 The cumulative dissolution diagram of crude drug
and FNB tablets with different filler(x * 5, n=3)

2,51 HEAFIXAYIREILIEM 5 E 300 mg,
I FNB-HK 200 mg(##% 100 mg), 3HITH] 74 mg,
SMCAFLRE . ek TR AR gERMOETR N,
FR R EER BN E 8%(24 mg), MEARIREE
2mg, FEARIETHIN PRI .
HEERTRIFLRE . VER . B 2T 4 20 R R
MaA K, G FREE N E . SR WK 6.

252 AR LB 2R I R
300 mg, H{ FNB-HK 200 mg, i fift 532 H & iek

PR E BACR 2524 2015 4 9 H 4 32 55 9



AT o L4 A 8%, 5%, 2%B1 24, 15, 6 mg,
IS FIA RN 74, 83, 92 mg, MEEEREEIY N 2 mg,
2 G AN R LG ) 3 e 00 25 WD RE TR B T o PR &
TR, BRI Bl R T A R G OK T HE K
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Fig. 7 Effects of the proportion of disintegrating agent on

the cumulative dissolution of FNB tablets( x £ s, n=3)
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Fig. 8 The dissolution of the commercial and self-made
tablets
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WHEREY 3 min J5, MAT/KLEE 3 mL, #RiE
10 min J5, 4 000 r'min~' &0 10 min, W FZEHHL
M, T, AL EH . WER, 150 uL Jis)
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2,63 GBI M RH Cig G HEUNENEE
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20 pg-mL " W WESE VAV, ARFR AR, BT hRAE
2. DAL 2R R it A AE v DURR R 1R FE R A B

Ak v DURE R Ve T AR 5 1R A P Ak 56 = W T AR A A A
by, BEAT RIS 5, SRAZ [R5 1=2.182 3x+0.019 4
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2,65 LREMERK WEAMK. SAmENN
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9 HPLC A
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Fig. 9 HPLC chromatogram

A-blank plasma; B-blank plasma spiked with indometacin and
fenofibrate acid; C—plasma after administration; 1—fenofibrate acid;
2—indometacin.
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DURFRRARE LAY, AN BE 46 IR 5 ANFE,
3 d ELEHIAIFIE 3 . R, AECE A
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