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J SLALAR B 530k B & PTU-SLN, Pk /2 Fe @L 3 5 4 303547, DA RIS AL L K B8RS 08747048 188 1 3 A B AR 5 i 18] 5 % 3K B
F, i EGRIE AT A L L HATHAL Bl B A 4R Zeta W in | L3 F BT MBI ERBE AN LR T, 4R %
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Preparation and Quality Evaluation of Propylthiouracil Solid Lipid Nanoparticles

XU Xiongbo', CUI Yemei', SONG Hongjuan’, PU Zhenjun’, ZHANG Qingsong', TANG Jing', MA Ning' (1.Col-
lege of Pharmacy, Changsha Medical University, Changsha 410219, China; 2.Xuzhou Maternal and Child
Health Care Hospital, Jiangshu Xuzhou 221003, China; 3.Hunan Jiudian Pharmaceutical Co., Ltd., Changsha
410331, China)

ABSTRACT OBIJECTIVE: To optimize the formulation and preparation technology of Propylthiouracil (PTU) solid lipid nanopar-
ticles(PTU-SLN )and to evaluate the quality of PLN-SLN. METHODS: PTU-SLN was prepared by emulsion ultrasound dispersing
method. The formulation of PTU-SLN was optimized by orthogonal design with the entrapment efficacy and particle size as index,
using the amount of lipid material, soybean lecithin and poloxamer 188 and ultrasonic time as factors. The quality of prepared
nanoparticles was evaluated with particle size, Zeta potential, entrapment efficiency, stability and in vitro drug release rate as in-
dex. RESULTS: The optimal formulation and technology was as follows as lipid material 0.6 g, soybean lecithin 1.0 g, poloxamer
188 0.8 g, ultrasonic time 10 min. The obtained PTU-SLN was round and smooth in appearance and distributed evenly in particle
size with average particle size of 93.5 nm, Zeta potential of —30.8 mV and average entrapment efficiency of 74.9% . Prepared
nanoparticles had no significant change after placing for 15 d at 4 “C. Accumulative release rate of PTU-SLN was 56.1% at 4 hour
in vitro and reached 98.4% at 24 hour. CONCLUSIONS: PTU-SLN is prepared successfully and reasonable in technology, and can
reach sustained-release effects.

KEYWORDS Propylthiouracil; Solid lipid nanoparticicles; Encapsulation efficiency; in vitro release; Orthogonal test
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2 HESER
2.1 PTU-SLN 5% H SLN HyHl&"

SR ZLARE P 4 IO A%, BRI Dy i A S S 1R I
fik . B2 TR 50 mg PTU R 2GR -G 494) , 4 (70 +5) CF
TINHIE BRI AR 5 55 PRV 5 R GG A& VD I 188
&R K 20 mlZKTE (70 +5) CFINBERIE S KA, KA
TG I AJMAHFF LA 5 000 r/min % S115FE 5 min AL, 2B
B B TS B AR LS 10 min, VKR IS EI R
i, AIAS PTU-SLN 4380 . 73 BB PTU [R5 LS ik Ty
o O 1ol W W v = 9 Al BN )\ 8
22 ESEWNE
221 LM A1EH : Diamonsil® Ci (250 mmx4.6 mm, 5
pm) ; FENAR : I EE-/K (4060, P7V) , i34 : 1 ml/min; #0009 K .
254 nm; PERE R 20 pls AR : 25 °C. @SS, BE L
PAPTU AT 2 000,

222 WRWRIWIE (1) X BES  R  FRE PTU X IR L
10 mg, R AR 45 58 1 mg/ml 9IAETR , BIAS PTU P29 s 4
G ECPTU I 453 1 ml, i sh A0 2 28 % 25 ml, BR75. (2) 43t
VAW S % B PTU-SLN 1 ml, T H Bk AL 2 A % 25
ml, BIA5, (3) B X BRI - RS % W IR ZS 19 SLN 1 ml, A H e
WAL I E A 2 25 ml, RIS,

2.2.3 LIRS 43 BIBOG IR S B v RORT B
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Fig1 HPLC chromatograms
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LT, PTUBES SR 3 000 LU, e BHA D % Jm ik .
2.24 ZMRRZE WPTU IR s AHH 4558 10,20,
40.60.70.80,100 pg/ml fAXF HE Sh A, #%242.2. 17 01 T a3 4%
PRI SRR R, DABTIRHREE (x) R A I THI R () oy
AR, A TLAE B, A5 [ 5 A8 - p=94.122x — 105.75
(r=0.999 9,n=7), Z5FFRH, PTU KM &K EE 10~100
pg/ml SRl N S A T AR A AP G R -
2.2.5 FEEEEREE  HU60 pg/ml X RS IA B 2.2.17 W R {4
TEACAFHE R A W TR W) H N ERE 6 ¢, 7158 H W RSDs A H
HERE 1K, 15456 d, 5 H 8 RSD. £55%, H N RSD 4 0.44%
(n=6), HEIRSD 4 0.58% (n="6) , £F& kR i A 5K
2.2.6  RFREE IR DT B9 Oy as FURTREL, ar B A
I R 80% . 100% 120% 34~/KF-HY PTU JEUkE 2y, IR AT, A
AT 3 AR SR . REARE RS B I T ml R B
AHAE 2 % 25 ml, FHRLFLIB RIS i, IEZIEIR 20 ul9%“2.2.17 I
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T R AR A W T AR, AAMR T R, SRR
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2.3 BHERNE
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“2.2.17 BN {3 S R AR DU A W T AR, TR PTU 5 8 (e ) o
PRI B AR AR (%) =cu/c xx100%
24 PTU-SLN&ARIEZMHKL

38 o L AT A R TR P R TR (1: Db &
B Ng MR, R TR RIS VDI 188 R FL AL . SRATIE
LW UE GBI R = (A, g) RS #EE & (B,
g) JAIE VI 188 & (C, g) KA i} ] (D, min ) A H AR &K |
2 Lo (3") IEAZ F BRI ] 45 PTU-SLN, DL fu 3f R R0 kife (i
FSERUFRLAR G E ) R bR, 15 A R 285 17 S R,
e IR A Ao R SRR, IS T 54558 0
Feo(p T VI IR R N BB 5 A 3 3427 ) , T 22493
Bras i 2 3,

*1 BEE5KFE

Tab 1 Factors and levels

ek & ;
Ag B,g C,g D, min
1 04 0.6 04 6
2 0.6 08 0.6 8
3 08 1.0 0.8 10

F2 EXHBERITESER
Tab 2 Design and results of orthogonal test

it A B C D WHE % K, m
1 1 1 1 1 40.56 12370
2 | 2 2 2 64.38 107.50
3 | 3 3 3 81.24 88.27
4 2 1 2 3 04.16 103.40
5 2 2 3 1 521 92.01
6 2 3 1 2 82.13 103.70
7 3 1 3 2 5527 104.60
8 3 2 1 3 71.14 99.08
9 3 3 2 1 7830 148.03

| 62.06/6.49 5331711060 64.61/10882  57.15/121.24

I 60.33/99.70 62.74/99.53 68.91/119.64  67.24/105.30

I 68.18/117.27  8052/11333  63.04/9499  72.18/96.91

R 6.12/17.56 271.22/13.80 587/2433  15.03/24.65

R3 AEDWER
Tab 3 Results of variance analysis
e LR A
HE e iR iE, % WE AR R AR BR

A 5901 47085 2 2955 23542 0047 0718 >005  >005
B 114598 32054 2 57299 16027 2843 0489 >005 >0.05
C 5538 91652 2 2749 45799 0037 1396 >005  >0.05
D 35191 91598 2 17595 45826 0873 1397 >005 >005
BE 161238 262391 8 806.19 131195

i"i“i:Faos(2~2> =19.00
NOtC:Fooﬁ(2,2): 19.00
HRAE 2 2 F1 3 P, 2% PR 38 %06 3 38 52 il 1) /NI
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N:B>D>A>C, ¥ JC i 50, B B 2 0 A 3 55 ) ok,
5 L HE B s SPRIAR R M 1 K/ IMILF 2l : D>C>A>B, ¥ T i
SO, D R XPRAR R K (ERAR LU/ A Sk Dso 856
£ 35 38 Je R0 AR Y S 5 AR bR, AR R AL 7 R
ABC:Dy, BN G Rg A BRI L 0.6 g, K SRR 4 1.0
g, JAVE VDU 188 A1 4 0.8 g, MBS [E] 4 10 min.
2.5 WIERIS

Fie“2.47 WUT s oAb 75 il £ 34tk PTU-SLN, J8“2.37 30 | )y
407 PTU-SLN (4 3028 ORI RAR (S 2 KAz , 454 W,
*4.

F4 WIERIEHER
Tab 4 Results of validation tests

#5 k%, % Hif,nm
20140421 758 916
20140422 745 927
20140423 743 %.1

I e A 85 ] 1, SF B U B R R 74.9% , ki i oh
93.46 nm, KA PTBEAL 7 A B W4T EEEPELT .
2.6 PTU-SLN HI5M LA

B PTU-SLN VRZ , FZE IR /KHG R 20 1%, FH 2% B A3 1R
By a i B A SRR A H N, IR AR 2 AR, H
RTIE , B TS ST T LS, PTU-SLN (35 5 da 4 Il
&2,

2 o @

E2 PTU-SLN HJiE 5T 5 &
Fig2 TEM of PTU-SLN

H A 1] 2 AT 1, PTU-SLN [T 25 2 BRIE SR T, S
TEASEL A RiAR A 5]
2.7 Zeta BAIRIMIE

T3 4L PTU-SLN 36 o, INZRIR/K AR 10 5 , SR OGS
PARALIE Zeta HLA7 o G5 7R, PTU-SLN HJ°F-3 Zeta L7
H—30.8 mV.,
2.8 BEMEE"

25 B3 PTU-SLN VR BRI i, A4 4026 T AR EP 4%
W, T 25 4 CHEEPICE 15 d B 5 R AR b, 25 R W& 5

x5 BEMERLR(AEZE . nm)
Tab 5 Results of stability test(particle size,nm)

5
A 20140421 20140422 20140423
TEH 916 9.7 9.1
ATHELSd 923 96.2 1015
BUHELS 125.5 1237 1287

H 2 5 0] %01, PTU-SLN 1R B 25 CHLE 15 d, Rife i
WA, HL 3R S B A SR Y 5 4 CHUE 15 d, B2 sk
AR, BFESSMTCH B A8k
2.9 FPERFBRBEREHNE"

SR BRI AR RSN 2 BT 52, K R 1.0
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ml i PTU-SLN ¥ 7 , B A Wi /e b BRAT BB W 45 (R o F
Bk 12 000) , ZEFEHTAEF A 5 ml . pH 7.4 BEEREE 2% ol , Wi
Ui AR 22 55 A HEAT 44 ml \pH 7.4 B ER 22 il VA
AT AR, F (37 £ 1) CIEIRIRZ % (50 Y/min) AT
BRI . 297 0.5.1.2.4.8.12.24 hIBUR: 1.0 ml, [A] I %
1 ml, B BB BT 28 0.22 o FFL 8 3o 08 5 ¢ 2.2.1 7 35
T ETESRNE . 53R AR RS 4 PTU JRURHZG I RS B
JiEE, PTU JURIZGHI PTU-SLN RS Hh 2R DL 1Kl 4.,

@ 100 PTU Jii k2l
< 80 PTU-SLN
4
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4 PTUJEHIZ5H PTU-SLN B9RE L i 2%
Fig4 Release curves of PTU crude drug and PTU-SLN

FRAEE 4 FTAL PTU JFURL 2576 4 h NG BRBOR I AL
K 100% ; PTU-SLN 7£ 4 h 1) BRI} 56.1% , 24 h B Al ik
#/98.4% , 7] ILPTU-SLN 5 PTU J5URIZ5AH e, BAT —E Y28 F:
1EH.
3 itig
3.1 PTU-SLN##EE =R
B 57 SCHK ,  BRUIG o A Ak B 2 T iy A 0l i kP & A Y
B b TR 8 A SN, AR LRI P BAG I AR T il
MCER T TR R E AR AL, Frfil 159 PTU-SLN Rif2/h Fase
o FLALTIEE PR SR AN s v I 188, R RN S R A&
FLAEF ELREAK R sk 1 B RE A R (550 T B i 43 T
LIRS s IS YO 1 188 R B T3 1w ih M5, = W
HEFS R G ELA R, 5 R G BERETE A0 I SR A i
AL FLAE ORI GR . B ECFL AL T ALK AR R AR
M
SLN Xt 254 078 st gk &, & R FE I R IA T VB FH Y 56
i AT 7 B RIAS B PTU-SLN A3 2435 74.9% , 3%
s, T LFLAE TR A B SN A B 3 A K
3.2 HifE ZetaFB{iL
RAE I Zeta S M5 1k SLN PEJBT ) FZEHE b5 , kAR /N F 100
nm A A I8 4 N B A I 0 A VR S T Zeta BV 5
SLN 1A £ (e M2 VI 56 | Zeta HL AV 1] F0 SLN % e
o APSEH1S 9 PTU-SLN [F-340048 4 93.46 nm , F-14) Ze-
ta LA/ —30.8 mV, 7E 4 °CF Al ARAF 15 d IR R AR E o
3.3 RSMNEREE
WANBE W, PTU-SLN 7E 1T 4 h BB %5 50% , 1
HE R A RE K A T T SLN 1 & PTU-SLN TR 2 i
PTU; Kii)5 PTUZS RSN, 75 12 h BRURIRIA 88% A 47,24 h
FRUBCR A 98% o X R WAL 7 T2l 45 1Y PTU-SLN fig
HRE K PTU BRI
S 3Hk
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B E AW MRERXGTTEERRSRAGRNELT ., Fik: RAAEER FRHELG TP EERS A . RAER TR
i 12 TR AREE VURA AR ) A F5 AR, DA X EE R TR R BR (PVPP) A 2  SLABE- L A 4e F k) Bk AR A 2 AR &, R ER
IRIEZFAL T B ATHAL , S ATIEGE . AT R A A SN P AL B ek g M E R TR R A A S, SR RKEA
A VL 9.5% PVPP 4 A 7] SLas- A 22 (1:2) AR R4, N 1 % 0 s I8 85 7 i R A3 K o P 34k B
7 4G 3 AR AT 18] 55 4 79 .81.78 s, b AR T B G 4545 4 98.66% .99.24% 99.85% ,RSD 4514 0.72% 1.16% .1.33% ., 5 W
W EEE R B TR A AR EARR G, Sk mARRRE ST E AR A, BT AR E AT
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Preparation of Tetrandrine Solid Dispersion Tablets and Formulation Optimization
LU Shihua', HUANG Xingzhen® (1.Guangxi Food and Drug Evaluation&Inspection Center, Nanning 530029,
China;2.School of Pharmacy, Guangxi Medical University, Nanning 530021, China)

ABSTRACT OBIJECTIVE: To optimize preparation formulation of Tetrandrine solid dispersion tablets. METHODS: Tetrandrine
solid dispersion tablets were prepared by direct compression method. Excipients were screened with single factor test. Taking disinte-
gration time as index, the formulation of Tetrandrine solid dispersion tablets was optimized by orthogonal design using the amount
of PVPP, lactose-microcrystalline cellulose proportion and the amount of gum acacia as factors. The optimized formulation was vali-
dated. Prepared tablets were compared with Tetrandrine common tablet in dissolution rate, and the contents of the tablets prepared
by optimized formulation were also determined. RESULTS: Optimal formulation was as follows as 9.5% PVPP as disintegrating
agent, lactose-microcrystalline cellulose (1: 2) as filler, mixing, 1% aerosil as lubricant, direct compression. For 3 batches of tab-
lets, disintegration time were 79, 81 and 78 s; contents were 98.66% , 99.24% , 99.85% ; RSDs were 0.72% , 1.16% , 1.33%, re-
spectively. Combined with Tetrandrine common tablets, the dissolution rate of prepared tablets had been improved significantly.
CONCLUSIONS: Tetrandrine solid dispersion tablets are prepared successfully with rational reproducible formulation.

KEYWORDS Tetrandrine solid dispersion; Dispersion tablets; Orthogonal design; Preparation process
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