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Preparing silymarin nanocrystal pellets by fluid-bed method
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ABSTRACT ; AIM To study the best technology parameters for silymarin nanocrystal pellets and their in vitro re-
lease rate. METHODS  Silymarin nanocrystal pellets were made by fluid-bed method. Considering the yield of pel-
lets, layering efficiency and average particle size of redispersion as the indices, central composite design-response
surface method was applied to investigating the adhesive consumption, speed of constant flow pump and atomizing
pressure for optimizing technology parameters and determining release rate in vitro. RESULTS  The technology pa-
rameters were thus optimized, viz. , the HPMC consumption was 0. 16% , the speed of constant flow pump was
9.5 1t/min, and atomization pressure was 0. 12 MPa. The yield of pellets was (85.74 £1.29)% , layering efficien-
cy was (86.43 £1.52)% , average particle size of redispersion was (251.6 +3.8) nm, and the accumulative re-
lease rate of drug reached more than 90% within 30 min. CONCLUSION The silymarin nanocrystal pellets made
by this method reveal the superiorities of both nanosuspension and solid preparation. This simple and feasible tech-
nology can be applied to solidifying the liquid preparation.
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K REZE (SM) J& K RE Silybum maria- BOK ®#i 2= 7R 25 0.4 g, BT 10 mL JoK L EEH,

num L. FpFh R U IR R A, %8
ALFE K R | KRR | KT T RIK TR 5
4 Fisy, Hop DOK €= & s, mE M
ML BT S BT, K TR R HA PR
PR 4l BuRk . BulgFd & fh . P2y B
FIZ . KT, H AR U 40 wg/mL, JgxfEdE T
K25, AFIF AR, A SCkGE ,
KKBTZER (FIINEE) B0 IR 2, RANE 1
HORNE RN AR EEAS, TR KR
F A KA 38 R 0 R RE AR AR I R 8 Y IR, 5%
Wi T G 28R FE AT PRI 42 I8

YRR (NS) S — B S AOK e 4 2 ik
RIHBIR I RS, eI, ek
PRI o B T B ORI AR TE, TR T
JIARER R, #H7 IRAIAE, eEH 2 TH
o RIS o ARSI R I RIUTRESS & i e i ik
il KRR ZGRIE RS (SM-NS), Fiz Hifik
PRI 55 T M B ARG LA Bk Wi 25 9K 25 (SM-
NC) L, DUUIHR K W & p s R, R ek
YRR R e .
1 UE5R%
1.1 A% AH-100D ZE¥EHL (& ATS T
W RGEABRA ) 5 Nicomp 380ZLS G R E 3 Hr
10 (EE PSS RLREAL AT 5 WA RALIR (1T EBR
WORZipi9epT ) 5 LH-2D 5@ B H R 28 ( iy
Paor Al A BRA W) 5 UV-6000 5850 AT I, 530
MR (B SEIE AR AR A R ) ; ZRS-8G
REVE IR (REET R KR ERHEARAR) ;
RE-2000B Jig % 78 &AL ( 1 W5 A ALER T ) 5
DZG-6020 H.25 T 44 (b AR A5 92 0 A A A7 FR
NEIDI
1.2 Xz KRE RIS (PN R
AR 55 AE 2~ A, it % LC20150203, & A & K
80.0% ) ; 7K RE[EXT IR (AR S B A R
ABRAT, it MUST-15020104) , ff i £2F 4 R L
O (UM B A E R ARG R AT 5
4R (HPMC, LigREBEAKAERAR); §
EEE (DBNE AR R RARAR); Ry
fiil K30 (PVP-K30) ., + kb4l (SDS) (%
AR ARHRAE TR .
2 HEE4ER
2.1 REHEHEMERREANGHE T RHEH
DUBELS A v TR LD 45 /K BT R 90K B

HBFE AR, MENAE, PR (RYERNK30 -
TR REN =2 0 1) 0.2 g T 100 mL 4fisK
T, AESRKAH . BRI S 18 T ATE— 2 S5 NP
P7KARY, FFLediidt 10 min, JEFEZE LR CRER
TCREMR, 7 A5 AR B 57 T i FE 2 S HL 1 000 Pa
SRR 12 K, 153K KT ZGORIRER,
2.2 KEREFMARENFHEZGMNET B
TR RET R YORIR B IE &, 4K B — e f5 5L,
P& 51, WOGRLEE 2y B AT A4S S R AR
191. 4 nm, Z4835%0k 0,135, WE1,
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Fig. 1 Particle size distribution of silymarin nanosuspension
2.3 REEFAREHMAMHEF E BOEN
O RRAFYE 2008 AR Tak T, MEREG R, #E
JE MBI B IR Y, 58] B, BUE TR
IR 18 Hz, JRAGIELE 38 ~42 °C, #ihl—%E
IS AL T, IR TE IR R A, R M 50
WEA_LRER, DRAFIESHE . ALEHELY SR, 4k
g 30 min, B E T EA TR, 40 CTF
THE2 h, BfG,
2.4 KRk EHREIMASLEGNE BUET
MR RGO, FRE TR My, T 20 ~24 [ i R
WG, AR O, FRAE BT M, AR
o WRAKNEIR = (My/ M) x100% .
2.5 Ak#EFmKkSHMALS Fa " By
U E R ARG R AR E R BB, 732 2255208
A, T E PR L 2R E S A B, PR
P 100% By 1253, HHRARTY gy = [ (8
AROLE - TR - FA R - St E) /
HIEEZGM S AR] x100% .
2.6 KREEFM KL HMITFHFE LB AIZEG N
£ ORRBUROALE B, W T AWK, Ik,
0.8 wmilfLUE LUK, ke — &g, e HAF
Y HE o BORLAR RN 203 B R
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27 Hhed R H A R JURE, 0.45 um BFLISNELEE , MO, W

2,71 XF BRSNS ATRHA IR A RS
FRIBOK KA B2 %) I8 10.0 mg, & T 100 mL i
, K CBEER B2, M5B, 15 e
1 mL& 0.1 mg X HE S YW, FEPR I — i 1 25

W, BT 25 mL &Y, TKOEEREZRZE,
A, e s FURERA TR

2.7.2 DR MR R UK T X R
mn¥ R 1 mL, #T 10 mL ST, K OBEEES
IR, MO AR, KT
286 nm A AN A i R W, PR 2 B BOAS R
WWGE B, TE 286 nm PR AR, K BLICHR g,
FHHEDS 259 14

2.7.3  FRUEMNZRAGEI R 3 IR A i IO B
W 0.4, 0.6, 0.8, 1.0, 1.2, 1.4 mL, & F
10 mLE A, oK OREERZRZIEE, 78286 nm i
A W B, DAZK O 5 T vk R R A b
(C), WOCREE PR (A) xhlbrdEfis, 1500
7 A=0.053 1C -0.004 7, r=0.999 5, FH]
K KHTEEAE 4. 00 ~ 14. 00 pg/mL 36 9 52 BAF 1Y
LMEXRFR

2.7.4 FAENE B (298 K )5
3mg) iffE, BT 100 mL &, JOKLEERE

Bl mL, #EF 10 mL 8, JoK OB ERZZ
JE, M WO, FARIEbRE 235 250

2.8 AKRE F UKL ML L AR KA
2.8.1 REBitAE %30k [9-10] AT

B, WA E (X)) HRERE (X,),
FHIES (X5) TEAESRR, Badit-R0im
BT S8, WEKFRER T, 8wt &g
RWE2, UALUERRE (Y, sREHRL) .. &
2% (Y, mKMER) R RaEchE (Ys,
w/MENIE) adE bR, 23l EALE O 30, 30,
40 43, &K4rR 100 43, LAZERSPEIME (T) XF 450
e S5 REAT IR, HHEAXA D, =YY, (&
KA A 5 Dy = Y/ Ve (BRANMERA) s T =
Dy x30+D, x30+D, x40, Hodp v, &I &
{H, Y, AZIURKAE, YV, WixSiR/ME, DA
B B8
F1 EEKFE

Tab.1 Factors and levels

K
W% -1.682 -1 0 1 1. 682
FHiEH X, /% 0.1 0.14 02 026 0.3
TR X,/ (remin =) 5 7.03 10 12.97 15
ZALE 7 X5/ MPa 0.1 0.12 0.15 0.18 0.2

F2 HAEEITRER
Tab.2 Design and results of tests
EES e
P Fai X,/ ERRHEE X,/ FAHEN Xy, BOUMREY,,  EHRY,/ FEESERR Y,/ ST
% (remin~") MPa % % nm
1 0.14 7.03 0.12 76.21 73.92 196. 4 90. 58
2 0.26 7.03 0.12 75.47 78. 11 325.2 75. 85
3 0.14 12.97 0.12 78.03 85.24 302.9 80. 84
4 0.26 12.97 0.12 73.54 78.43 347.2 73.75
5 0.14 7.03 0.18 68. 98 73.07 361.6 69. 52
6 0.26 7.03 0.18 72.89 81. 69 388.5 72.19
7 0.14 12.97 0.18 79.12 83.52 374.1 75.72
8 0.26 12.97 0.18 80. 02 84.56 272.3 84.22
9 0.10 10. 00 0.15 76. 45 72. 68 306.2 75.91
10 0.30 10. 00 0.15 72.31 76.20 277.1 78.32
11 0.20 5.00 0.15 57.85 70. 87 314.2 68.22
12 0.20 15. 00 0.15 74.67 85.44 313.5 78.87
13 0.20 10. 00 0.10 77.91 91.78 323.8 81.26
14 0.20 10. 00 0.20 76. 08 87. 66 395.3 74. 89
15 0.20 10. 00 0.15 86. 56 80. 98 226.7 91.12
16 0.20 10. 00 0.15 81. 80 79.27 239.8 87.02
17 0.20 10. 00 0.15 83.38 83.65 228.4 90. 64
18 0.20 10. 00 0.15 84. 66 80. 87 234.2 89.32
19 0.20 10. 00 0.15 85.23 80. 36 223.7 90. 91
20 0.20 10. 00 0.15 84. 54 82.21 241.3 88.73
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2.8.2 MRAMIG W] Design-Expert #0473 A4
P, BB ZoeRERIATTR Y, =77.29 - 0.54X, +
3.33X, -0.39X,, r=0.186 4, P=0.3339; VY, =
80.53 +0.95X, +3.62X, +0.015X,, r =0.349 4,
P=0.069 4; Y, =294.62 + 3.61X, + 1.73X, +
25.27X,, r=0.129 1, P=0.516 7; T =80.89 -
0.48X, +1.78X, —2.20X,, r=0.101 0, P =0.624 7;
PEZRZH I IH 5 Y, =84.24 - 0.54X, +
3.33X, - 0.39X, - 0.84X,X, + 1.26X,X, + 2. 17X,
X, -2.75X] =5.62X; - 1.82X;, r=0.894 5, P=
0.000 8; Y, =81.25 + 0.95X, + 3.62X, + 0.015
X, -2.32X,X, + 1.54X X, +0.21X,X, - 2.59X; -
1.28X3 +2.81X:, r=0.9350, P<0.000 1; Y, =
232.55 +3.61X, + 1. 73X, +25.27X, - 26.65X,X, -
31.00X,X, - 29.02X,X, + 19.68X; + 27.53X; +
43.69X;, r=0.9419, P<0.000 1; T =89.55 -
0.48X, +1.78X, —=2.20X, +1. 68X, X, +4. 12X X, +
3.76X,X, —3.92X; —5.18X; -3.58X;, r=0.9419,
P <0.000 1, —RZIA[EIH R P AEFAHC R
BOINER, RUNZEA MR, A B R,
ATHAT T AT AT . 5GP T 22 3 Bt R L
3, RIERMIARE (P>0.05), RKUHZAAA
AP PR g0 (B X 45 R A T 0 HT o

xR3 HESH
Tab.3 Analysis of variance

Ji 2RI SS dq F P B
R 1 050. 81 9 18.01 <0.000 1 <0.05
X, 3.19 1 0.49 0.458 6 >0. 05
X, 43.24 1 6. 67 0.017 6 <0.05
X5 66. 27 1 10. 22 0.005 6 <0.05
X, X, 22. 68 1 3.50 0. 066 8 >0.05
X X5 136. 04 1 20. 99 0.000 5 <0.05
X, X5 113.03 1 17. 44 0.001 0 <0.05
X,? 221.04 1 34.10  <0.000 1 <0.05
X,? 386. 48 1 59. 62 <0.000 1 <0.05
X;? 184.39 1 28.44 <0.000 1 <0.05
w2z 64.82 10 5.36 - -

L=l 52.20 5 4.14 0.072 7 >0. 05
gl 12. 62 5 - - -

JE=P = 1269.03 19 - - -

2.8.3 LML TN ARSI, 2
HILARALR . 25 | o EoRe MER G 3F ) A
AR YRR A, WL 2 ~ 5. mIE AT, Bl
AT E R R, AFALR 2 BLSE R Ik
ANBRAH, TR HEE M BR ;b 24 3R B 3 e
A 700 R Y38 TR R 5 O Ok A B 2

GRS R MIRE K, Y %5105 T & W kG K,
H S/ NG KB, EIJ7i5%] 0. 15 MPa fif
W ZRE R A I & . fER A S
ARALEh: NS (e N SR WA N < R S
i, IR TZSECNRENH A4 R E 0. 16%
TR I3 9. 46 t/min, 25 bLJES10.12 MPa, &4
VR FINAE 90. 20, F3 4%, FR T 1E I 25 2 NS 1t 2]
0.1 r/min, PILHELH 9.5 v/min,

BAE/%
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B2 SARNZHEZNHEE
Fig.2 3D response surface chart of yield of pellets

B3 _LZEmy =4 i m E

Fig. 3 3D response surface chart of layering efficiency

2.8.4 EiEE MR EARL T 2S5, §
3RO, YohRmEmIA . Ot B
I, B (85.74£1.29)% , 25 (86.43 +
1.52)% , SFHFA SRR (251.6 +3.8) nm, £
SRS 0. 184 £0.015 (n=3), ZEG VP4 SEPR(E
89.19, SHiI{H 90.20 {22 1. 12% , F=BHi% %
BERITTE Ry, T R4, #% “2.7.47 TR )5
e, WMREMOLTT K RET R AR (3516 +
LO07)% (n=3), ZFE% %, RAHUEMILTZ
4 35.00% .
2.9 kgbmlE gy I CPEZE) 2010 AERR
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