SEIRRW BB LT A4, (HRERRAZ
YIRS K, Uil BH 78 Bk h A7 2E I 23k
I, L8 R v 1 25 R TS KT 25 A i R
JR R I 25RO, A AR 2 22 R (P<0.01), Ut
W BH F WAz .

3 itig

TEARAING Rz S50 v T 2 ) /N RO IR, 4R
MBI B K5 AR S BB A 22 5, ARSI
I — 25 25 %% B K k5 N Ak B2 1 3 e WL 1 AH
N, AT TR 25 )00 N AR Ik B RBE RO

FT 2 I8 29 W00% B I R, R R R A
FZ)G, ZIRBENE T BN, TRy
KAZVGIT 5K 1 206 3900 % 38200, {4/ T 1.5
W, IEJREEGINT 23 £, WK 2P B
(R2 5 RN THA E) 1300 1517, WM TERK
VoI 2 1) D B FH SR I I ko R 6 K
251, JERL R TT A  pH SR K E 2 4y T
BT AV LR, AR R AR oy R LG 4
AR — TP D 2 BB AE L e
Wi B T, AR IR R AN 5 AR mT RS
— P EE RN IRA . ARSI SR R TR
I, P T R RREREIN 52 (KA i pH 5~8 HEAT %
%, WHAEM pH J5, B EMINT 565, kit
“PUESE TIX— 05 MRS IR pH L F L 2
Sia AR ENE. WA HIRI B S
e, Mtk .

SR R B IR, BH AL R I 3 B2 DU Y
S FRUE R, G I DU T ISR A
BH J A 3% Azone Ki&m Y& kizig, I

SE RN AR, BB RN 4.88 pgrem>h 7,
— TSR, S I, ATRES 4B
XRAENEE, REBEHEKESERK, XH
PR B o0) (/] — i 254, an B8 R AR B,
PIB RN T AT I ik

MIZET &R 40%MMER, SmEEQR
HRmaGFNAWa RS MEO4SE, 1§
a R AE R, TR . BH IR
SEFEIE 95%, MFURIERNW] S, 2R
WG, ATh o] e A I ) ) 245 0 RE T
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B ERACE TR T, AR AfE 0 BARARNIEAR, F A 188 69k E, AR ER Ml Bs Aw K 297 AR AR 0
e, el R R T, KA A A RAR LIRS ARG Fom . KA RS AKR B AL kR &
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BRI 0.15, KAnLibtaikfak 568, LIEL#LEmE 0.07%, &8
TACA-SLN 4 %
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Optimization of Triamcinolone Acetonide-loaded Solid Lipid Nanoparticles Formula by Central
Composite Design and Response Surface Methodology

QIU Kaifengl, HUANG Sihangz, CAI Baolingz, LIAO Longrongz, LIANG Qifaz(l.The People’s Hospital of
Zengcheng City, Guangzhou 511300, China; 2.Chinese Herbal Medicine College, Guangdong Pharmaceutical Univercity,
Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To optimize the formula of triamcinolone acetonide-loaded solid lipid nanoparticles(TACA-SLN).
METHODS Central composite design and response surface methodology was applied to screen TACA-SLN prescription. The
influence factors such as F68 concentration, the ratio of glyceryl monostearate to lecithin, the ratio of drug to lipids, the ratio of
water phase to organic phase were investigated using entrapment efficiency as evaluation parameter. TACA-SLN was prepared
by the method of emulsion evaporation at a high temperature and solidification at a low temperature. RESULTS The optimum
prescription was: F68 1.89%, the ratio of glyceryl monostearate to lecithin was 1.95, the ratio of drug to lipids was 0.15, the
ratio of water phase to organic phase was 5.68. The bias was 0.07%. CONCLUSION Cental composite design and response
surface metogology was successfully used to optimize the formulation of TACA-SLN.

KEY WORDS: central composite design; triamcinolone acetonide; solid lipid nanoparticles; emulsion evaporation at a high

temperature and solidification at a low temperature

i} % 4% 18 (triamcinolone acetonide, TACA)J &
— PR R B R T R, A R, 1k
FERCR, T2 N TR IR G AR S RN R R
Wio WFICRIL, TACA #5 K ) Befi iz ik, T BLiZE
o SR A0 R R 2, HEA AR IR, B 5]
AR o - A A (HPAL i) 0 ) 5 A R
Mo [ 44 B JFT4H K i (solid lipid nanoparticles, SLN)
Je TRk R ) — Mo B 4 2 R 8. e LR
SRECE I [ ARG, W ONeERR . Tl = ERAEh
Bk, B RE TR, TEHORAE 50~1 000
nm [ [ A R 25 2k R, SN A ok 254k &
Gk, HAAEYMMBEEL vTAEYER. B2
Ae 1R WAL AR AR E . NHEESR EAR
) Pk AR AR T R AR 7 A A i H AT
SLN B T#lk. kg 294h, JRa] T KR
ey, abJr. T EBHGHM SLN AR U 1
JUCHE R, sK A IR Yk B S 75 25 -SLN A
T REAFRENR, AYFEEETRLZERE
B, ML S B THR YGRS R D BRIE
AR TR I SLN 1] AU 4E A BREZE WL,
P H R R B B . RS SR b A A ot
(central composite design, CCD)FIZN HIPEAL TS
(response surface method, RSM)ffift TACA-SLN
g Ab 7, Tl R SLN A TACA WREE T ik

P E AR T 255 2012 4F 10 H 55 29 2555 10 )

FKIE, DN TACA MiGIr B8R, MRHAR
RN, FERAG A R ) TACA-SLN.
1 g5

UV-2450 FKAM 3 WG EAC(H A B A Al
IB-2 UL 1 Bt P 2% (L BB AR A FR A
Fl)s HAAVE TR K I AR (i RS A PR A F BT
W] )s B FE A S DA (R Ll R S S Hs A BR
AF])

TACA JikH(H R BB H AR A, 25
>99%, CAS 76-25-5); TACA M (T [E 24 5 4
Yyl R BT, HiES . 100055-200302, 4l =
98%); HAAE AR R H i 1 (LA 0 Ak 24 i A R
Al KON BRI E SR A R R A
TEL V5 V0 U - 188 3 ) M ofi 700 A RE BB A A A
7]); Sephadex G-50( W5 =R Kk A R A ;s
JIT FH AR ) b 43 #r 4k
2 AEEH%HR
2.1 TACA-SLN (1)l %

2 B A T 1 S e R H i, K S
AR, INIE B T I TACA, H7H 20 min
WA, FIRATHUAH: 5 HUAE 7 S Vo a-188 ¥
TR T, TEROKH: BAHAHGE0 T 6 F4t
SKYENIKAH(S0 C)rh, Fii 4t 2 h, i JELRFFAE 50 °C,
fENE e K, A% 10 mL, 75398 K 77
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PRI IIA(0~2 °C)20 mL KA, VKK GRS FE
2h, BN 1 0.45 pm FLIERS g, RIS
2.2 EHELIGE Tk

221 WK IIE RS E PR B TACA X B,
AR VA AR S A 0.142 me-mL ™ BR% 4 v, LA
T, LR (R EZi) 2010 FERR
IV A), 7E 190~400 nm A4bHEATF14 . TACA 7EJK
K 244 nm A0AT BORWORG, ELREIR IR H R . K
o G B IR AU VD U - 188 7 12 I K b R A TR
W, WL 244 nm Sy TACA FRRS I % K

222 FrdEMZMElS KRB PR E TACA X,
PR TR VA A 0.142 mge-mL ™ (A A0, T DA TR
% 0.142, 0.014 2, 0.009 47, 0.007 10, 0.005 68,
0.004 73 mg-mL ™" [} R FIFRAEI . 4% 8060
ECCREZ ) 2010 4R IV A), £F 244 nm
PR AL e WO RE . LA RS R YA bR, WEE R
RAARE, ZeilbrdE M2k, 43R4 77H: A=23 600C+
0.149 7(r=0.999 6). 45 LKW, TACA 1t 0.004 73~
0.142 mg-mL™" LM 5C R /LUT.

2.2.3 AUARKEEROAR KSR R UG A NS B
A AL 0.014 2 mgr-mL ™" f% I S VA, T A
EME 5 . 459 RSD N 0.828%, ML)
KR R

224 YRR LATTET 80%, 100%,
120%MRHL TACA J5URHZ % 3 4, 23 il indk 77 e 43l
gL, S 20 min, 98, HCELUEMRFRE BGE
MIRFEVEH, T 244 nm AR E OO, THE RN
H, GRWE 1. FHEED R 94.68%,
100.91%, 99.62%, RSD 4374 1.80%, 1.78%,
1.17%.

F1 TACA ERFEI 4R
Tab 1 Recovery results of TACA

= 'T"’\'ﬂ 3 M wIN(E]
tu;\;/ *;ﬁgﬁ/ I g /% ql;g / RSD/%
7.92 7.65 96.59
7.95 7.42 93.33 94.68 1.80
8.16 7.68 94.12
10.18 10.21 100.29
10.22 10.17 99.51 100.91 178
9.87 10.16 102.94
12.37 12.42 100.40
12.23 12.25 100.16 99.62 1.17
12.19 11.98 98.28

225 REtERE  BEENGESRIEE, N
Wi 4 % 0.014 2 mg-mL™" B 506, 29T 1, 2, 4,
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8, 12 h MEMWISE. 4528 RSD 4 0.411 0%, &
W] TACA I AR AE 12 h AR E T R 4T .
2.3 HLBEEENE

R SCRRARIE R FH 481 2R i ot e ok 28 A 1)
Kl TACA-SLN [ %, K 1 000 r-min”'
B0y 6 s, [ 2 T SRR Bk S AR R 4 K AR (2
3mL), B 1 mL TACA-SLN JE B i in 24T
L, 1000 rmin”' B0 5 min, —REEVEN . H#
LMY E 10 mL S, FHZAMKER 2L,
BAT LA (IR BT 0.45 pm JESLE 10 mL Bl
W, HZERKEREEZIE . 43 01E 244 nm 252
WKL, 218 UV btk il 2 V15 253k B o Fe 8
I AR AR AR/ %=0EBE A TACA (1)
W JE BN TACA [ X 100%.
2.4 SEEBEIE

FETRAR GG SEh |, PN TACA-SLN M52
W 4 AN F LS, g 188
RV BE (X ), PRR I P H i 15 /K o O % i 0 £ L
(X2)» 290/ Mg FA R B B (Xs) s K AR/ HUAR AR
Fb(Xa)o AR VA BoTh (SRR, RER R 1R FK
F, A -a. —1. 0. 1. o kKR (0=1.732).
ARABAE T AR 1) S B BV B LR 2.

*2 HEEAKFRRBEL

Tab 2 Independent variables and codes

K- %
Xi Xz X3 X4
—a 0.5 1:3 7:100 301
-1 1.125 1:1 9:100 401
0 1.75 .71 12 7 100 501
1 2.375 23311 14 1100 6.1
o 3 301 17 1 100 701

2.5 hLAG R EREE R

AR O A BE T - RO TV 0 s BRI P
W, DA RS, W R 5 AR WA 3.
2.6 MR

F|H Design-EXpert 7.1.6 %A, PAALE %4 T8
b, 0% KR AT 2 e A . o
HM=TEAU AT, iR IE 4.

ZCARS T IR A R, AL =TT
AR TR A, I BN & . T = YR
HBERIR BN R R AR R G R, N T 5%
IR BRI R, 23 R A PR SR Bk [ e
B, ARNTTRE, P22 2 250N 0 P DS 3% 1) = 434

R E AR T 2524 2012 4E 10 J 565 29 2555 10 1Y)




MK, R 1. Azr”ﬁﬂm“ﬁﬁw%aﬁﬁéi—lz
BN g A X ek, A b B A AL T YE e
WYL 188 WREEVE I 1.13%~1.89%, iﬁ%ﬂa&ﬁ

3 FBFKI A A

TG/ 5 O s o B YE L 1.95~2.33, 2540/ iR R
JRE YT 0.12~0.17, /K AH/ 3 AH 4K B2 L 3
5.14~5.71.,

Tab 3 Central composite design and observed results for RSM analysis

X, X; X4 ] X, Xs X4 ]
B ey CRERIR @i oo SR D N ot @ oo 00F
pNGA T B AHLAR) pNGA T Jig Iy A HLAR)
1 1.13 1.00 0.10 4.00 34.62 16 238 233 0.15 6.00 65.66
2 238 1.00 0.10 4.00 30.91 17 0.50 1.67 0.12 5.00 43.89
3 1.13 233 0.10 4.00 54.00 18 3.00 1.67 0.12 5.00 68.45
4 238 233 0.10 4.00 37.94 19 1.75 0.33 0.12 5.00 53.86
5 1.13 1.00 0.15 4.00 54.15 20 1.75 3.00 0.12 5.00 39.37
6 238 1.00 0.15 4.00 51.53 21 1.75 1.67 0.17 5.00 65.02
7 1.13 233 0.15 4.00 52.00 22 1.75 1.67 0.17 5.00 59.62
8 238 233 0.15 4.00 36.77 23 1.75 1.67 0.12 3.00 29.52
9 1.13 1.00 0.10 6.00 54.92 24 1.75 1.67 0.12 7.00 51.84
10 238 1.00 0.10 6.00 44.94 25 1.75 1.67 0.12 5.00 59.88
11 1.13 233 0.10 6.00 51.99 26 1.75 1.67 0.12 5.00 56.91
12 238 233 0.10 6.00 47.45 27 1.75 1.67 0.12 5.00 59.94
13 1.13 1.00 0.15 6.00 57.29 28 1.75 1.67 0.12 5.00 54.80
14 238 1.00 0.15 6.00 35.08 29 1.75 1.67 0.12 5.00 54.46
15 1.13 233 0.15 6.00 35.19 30 1.75 1.67 0.12 5.00 64.69
x4 HAPEEK
Tab 4 Results of model-data fitness
et W& T PEER
E Aty ¥=29.02+0.35X,-0.71X+33.50X3+3.55X, 0.092 9
SIS Y=—-152.95-23.01X;+34.30X,+556.45X5+63.59X4+4.96X; X,+98.80X; X3+3.13XX4—128.91X,X3—107.6 5 XX 4— 0.499 0
3.55X,2=8.47X,*+237.66X5°~5.26X,”
=i A Y=58.62+6.14X1-3.62X3—1.35X3+5.58X,+2.07X; Xo+1.54X; X3+1.96 X1 X4—=2.15X:X3=2.69X3X4—1.41X;~3.80X, >~ 0.901 5

5.28X43+2.94X, X X5+5. 19X XoXa1.30X X3 X4+3.26Xa X3 Xg+4. 72X, 2Xo+3.28 X, X3—3.04 X% X4—8.88 X; Xp°

— 500
[ 6125

o 0107
X 00?0050?9 X X2

33
1.007. ]3

1 Z#xumA
Xi—IH D U3- 188 Xo— PAUAE R 1 T 3ih i/ X 52 1 i i«
Fig1l Response surface diagram

Xs= 24 WIINR TR EL: Xo— KA /A HUAR

Xi—concentration of F68; X,—ratio of glyceryl monostearate to lecithin; X;—ratio of drug to lipids; X4—ratio of water phase to organic phase

2.7 ZHA S TN

FIH Design-Expert # A1, 15 2 (1) 5 £ 4L T7 4«
TIEVL U 188 WRIE 1.89%, HAF IR/ H s/ K5
YRMENE LR L 1.95, Z99/MR T L 0.15, 7KAH/
MAHARRRLL 5.68, FIAE R : 56.58%. AL T

P E AR T 255 2012 4F 10 H 55 29 2555 10 )

M AT FENE, $% I 77 4% 3 #it TACA-SLN.,
WAESER ah H, P EEN 56.62% (RSD A

1.03% , n=3), fii % (%)=(56.62-56.58)/56.58 X
100%=0.07%. 45 RFKW], Frdt s ity B
RAFII P, BTk Ak Ty 4 I R 47
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A0, 358 ZE 0 VR[] A4 I 5T 4 KR () T 2 FE A
B2 DKRLH 5 1K) 25 1) 0 20043 15 J5 A RE I e A
B SCERIRE 2 R H B AT (L. Bkl
FOENTIE S E BGRB8 . o,
AT SROWE B AT (T bl TR TR AR, RR
RER SR s PRI TRHG, PeliAA R, 290K
5 IBENTIENFEI A4 o AN S50 2R FH i 260 gt
AT B ORI 3 2R, T VA AR SO A
TARE P, AR AR N RO A R ), A
e Tl 3k v R G N () 2500 45 B 38 RO A% O
W, VBT A SCE A TS )RR b
B B0 1000 rmin~!, B0 AL
5 min, FJJEEA AR

LA B AT BT I A B, B
A RS0 BT ) SIS IR ECR D  FF T EAT
GRS I SE R Wit k. Tk e s
FEIFIAL T7 A T2 AR 2 T e Y Y
Mo ARSEE R A b A A ok - a7

TACA-SLN %525 5% . Hiki g folsn, Bl
g K5I AEA Z AR, ko] BUE HR A AR
SR ERIRY, I O S B R T 4R B A AR v
PRI HCE A, SRS By, TP
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FURE B BRI B U R B i 2 A AR ST

B, T, RA (PHEEAELEEZEAPIF, # 210009)

WE: B R RSP BRI, St iT A s ik 5Hi, Ak

VAR BB T B4 45 40(CC-Na)h M &L &

BB, TR HF AR A S ORI E B &I RS AR, F AL H B EBA R pH 25 WEH ok,
A Box-Behnken & %3t kst 4 7 A7t ER  BRIKEBRE . AR AIER B O RIG T 3L o) B A Ae iR 2h ik
A REHA, 518  #: Box-Behnken &5 &% 3 ik AT AR 4 7 H) & 69 OL B A BT 69 38 BFBR AP B 2 3 R

FHEA: FURETE, BROPEZ A, KSMEL; Box-Behnken % & & iK it

hESES: RI43 XHktr5fS: B
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Preparation and in Vitro Evaluation of Zaleplon Pulsatile Release Pellets

LI Jiao, WANG Koucun, ZONG Li*(lnstitute of Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To prepare and the optimize zaleplon pulsatile release pellets. METHODS Zaleplon pulsatile
release pellets were prepared by double-layer coating method with swelling material CC-Na as the inner swelling layer and
ethylcellulose aqueous dispersion as the outer controlled layer. The effects of pellets compositions and the pH values of the
media on the in vitro release behavior were evaluated. The formula was optimized by Box-Behnken response surface design.
RESULTS The composition of swelling layer, the coating level of swelling layer and the controlled layer had significant effect
on the lag time and release rate. CONCLUSION The pellets which are optimized by Box-Behnken response surface design
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