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ABSTRACT OBJECTIVE: To optimize the formulation of indomethacin-loading solid lipid naneparticle (SEN). METHODS: Us-
ing indomethacin as model drug, glyceryl behenate as oil phase, poloxamer 188 and pelyethylene ;glycol-12-hydroxystearic acid as
emulsifier, with turbidity, entrapment efficiency and drug loading amount asrindex, Box-Behnken response surface methodology
was used to optimize the amount of oil phase, emulsifier-oil phasesratio,- drug-oil phase ratio. The physicochemical properties of
SLNs were characterized by SEM and DSC. RESULTS: Thetptimal formulation was as follows as oil phase of 0.91% , emulsifier-
oil ratio of 1:1, drug-oil phase ratio of 1:5. The turbidity; entrapment efficiency and drug loading amount of prepared nanoparticle
were 1 025-1 030 NTU, 98.94%-99.08%, 2.43%-2.46% , respectively; particle size and polydispersity index (PDI) were 181.5-
182.3 nm and 0.340-0.341 (n=23). The results of DSC showed that indomethacin was not present in crystalline state dispersed into
SLNs. CONCLUSIONS;: The optimal* formulation is screened successfully, and indomethacin-loaded SLNs have been prepared.
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Tab 1 Factors and levels

KT
B -1 0 1
X, % (m/m) 0.6 0.8 1
X 1:1 1.25:1 1.5:1
X; 1:2 1:35 1:5
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%2 Box-BehnkeniRI0i&it SMMELR (n=3)
Tab 2 Design and response values of Box-Behnken test (n=

3)
a5 X, % X X, Y,,NTU Y, % Yi, %
1 0 0 0 658 97.14 1.970
2 -1 1 -1 287 89.89 1.044
3 0 0 0 895 97.41 1.946
4 0 0 0 837 97.51 1.912
5 1 1 -1 2260 93.70 0.757
6 -1 1 1 712 94.95 2.018
7 -1 -1 -1 686 88.67 1.324
8 1 -1 -1 1 080 96.18 1.217
9 1 -1 1 1182 97.59 2.744
10 -1 -1 1 650 94.41 2.371
11 1 1 1 940 97.74 2.180
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Fig 1 Three-dimensional response surface plot of factors to

response value
I . turbidity; II . entrapment efficiency; ll . drug loading amount
*3 WIEXIWER (n=3)
Tab 3 Results of validation test(n=3)

e WELNTU  fuddER, % B, % KifZ,om  PDI
1 1030 99.08 245 1823 0.341
2 1020 99.01 246 181.5 0.340
3 1025 98.94 243 182.0 0341
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Fig 2 Particle size distribution of indomethacin-loading
SLNs
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Fig 3 SEM photography of indomethacin-loading SLNs

Wﬁ

20 40 60 80 100 120 140 160 180 200
T, C
B4 4FERNETHESHRE
Fig4 DSC of 4 kinds of sample
G AP AE A ity T e A e i S 5 PR 2R 0T w7 R A 8 S
ESNOEINORNERUNCESI 72 300 TS E S E RN CINR EA LIPS
B RIS i w] AT PR 2R 5 g O 2 1) A 7 B AR e 2o
SRR AUS HEAT A , DT SE HER AR A R I 1 2 2 s
JRI FRAEAE T B R B 2
o R VR v AR ) X S o BT T Y LA AR
JEE , Gy R R AT LA ) 4 S LA RN
H1 T SLN & T 73 B 7 L 2L AL 700 A 1 I s R AR A =2
[ K Ty, S R E T, X 5 R R Rl LAk o 0 e
JSLN IIBLEIA C . Y B B RHE I 2 H U5 T RGR
SMINRBEAAR , RERS IR AR IR ZS Y, WS AR TR R N i g
B iR S 2 R 25 ), BRI, 7EFL AL X
f 3 A S L R rp, fh T REAE FLAR R AR R R R E
PRI TG A 25 B R (E 2 B &, BEFL AR
JERHE I, TEAR Z8 v RETE B A1 T 6 26 245 49 v A, DXL T 2
YRR
AL ] Box-Behnken % 11X IDM-SLN 4k J5 #4744k,
3 32 X B3 AR (14 43 A e A ) PR 2R 5 e o {22 [R] Fr) A
KA HILRENE Iy PR Mo AR TS e TR R
IDM-SLN f)E— P B0 Hefi o

IDM
1 -

IDM-SLN

PIERIR &

2GS 2016 45 27 5 22 )



S 3Lk

[ 1] Ghanbarzadeh S, Hariri R, Kouhsoltani M, ef al. Enhanced
stability and dermal delivery of hydroquinone using solid
lipid nanoparticles[J]. Colloids Surf B Biointerfaces,
2015,doi:10.1016/j.colsurfb.2015.10.041.

[2] Limoén D, Amirthalingam E, Rodrigues M, et al. Novel
nanostructured supramolecular hydrogels for the topical
delivery of anionic drugs[J]. Eur J Pharm Biopharm,
2015, doi:10.1016/j.ejpb.2015.09.007.

[3] Hippalgaonkar K, Adelli GR, Hippalgaonkar K, ef al. In-
domethacin-loaded solid lipid nanoparticles for ocular de-
livery: development, characterization, and in vitro evalu-
ation[J]. J Ocul Pharmacol Ther,2013,29(2):216.

[4] Muller RH, Shegokar R, Keck CM. 20 years of lipid na-
noparticles (SLN and NLC) : present state of develop-
ment and industrial applications[J]. Curr Drug Discov
Technol ,2011,8(3):207.

[5] XUEE, M, W, 55 7 S A v e i i) A
L2t S Uub[I]. F 3£ 25,2011, 42(1) : 56.

[6] DasS, Ng WK, Kanaujia P, ef al. Formulation design,
preparation and physic-chemical characterizations of solid
lipid nanoparticles containing a hydrophobic drug: effects
of process variables[J]. Colloids Surf B Biointerfaces,
2011,88(1):483.

[7] WangF, Chen L, Jiang S, et al. Optimization of meth-
azolamide-loaded solid lipid nanoparticles for ophthalmic
delivery using Box-Behnken design[J]. J Lipesome_Res,
2014,24(3):171.

[8] Gokce EH,Korkmaz E, Dellera E ,ef al. Resveratrol-load-
ed solid lipid nanoparticles versus nanostructured lipid car-

riersg“evaluation,of antioxidant potential for dermal appli-

cations[J]. Int J Nanomedicine, 2012, doi: 10.2147/IJN.
S29710.

[9] HaolJ, Fang X, ZhouY, et al. Development and optimi-
zation of solid lipid nanoparticle formulation for ophthal-
mic delivery of chloramphenicol using a Box-Behnken de-
sign[J]. Int J Nanomedicine, 2011, doi: 10.2147/IJN.
S17386.

[10] R, TS, S, 4.3 T Box-Behnken SE 5 {1k
i 1L 35 [T A i S5 48 KR B i 5 D). P 2, 2011, 33
(10):1 713.

[11] Zhang C, Gu C, Peng F, et al. Preparation and optimiza-
tion of triptolide-loaded solid lipid nanoparticles for oral
delivery with reduced gastric irritation[J]. Molecules,
2013,18(11):13 340.

[12] TS, o, skamfi , 5 B AL T BANR BT KA
AbT5 Al BB (0], B 2 45,2014, 25(3) 1 231.

[13] Dejaegher B, Heyden YV. Experimental designs and their
recent advances in set-up, data interpretation, and analyti-
cal applications[J]. J Pharm Biomed Anal, 2011, 56 (2) :
141.

[14] Wang S, Chen T, Chen R, et al. Emodin-deaded solid lip-
id nanoparticles: preparation,.characterization and antitu-
mor activity studies[J]¢ Tt JiPharm, 2012,430(1/2) :238.

[15] Gidwani B,/ Vyas®A Preparation, characterization, and op-
timization of altretamine-loaded solid lipid nanoparticles
using Box-Behnken design and response surface method-
ology[J]. Artif Cells Nanomed Biotechnol, 2016, 44 (2) :
571.

(USckis H 191:2016-02-01  f&181 H 1] : 2016-05-26)
(4% 4RI G )

BERDENITNERERE SEEENEA 016 F2EZEDEERNHEDTEIW

AT 2016 4E7 A7 H, BHR DA AFTZR LS.
A [ % LIRAE D)8 RS TT A T 2016 45 4 5 2 [ 1 A: BTy
PR TAESAL, TR 2016 4F 4 [ % [ DA s sh & i 4
A2 LU ol 1) 2 X1 9iE 45 I B o RS i, B S
B LT P8 T I 300 0 T3 BT S R A B A5 191 ), 3828 2016 4 2% [ 10 4=
T TR B 4R A T A 60 T B0 TR0 e S TARAT 55 A A
ST, S RS T fE R AT AR TR e TR . ER AL
A B Z R 245l B s U E R EEAHUR

ZRAEM R FE 2015 4F LK, 45 ik B BT IR S e
PR E 2 E IR TR B e . A RN

HEZED; 20164555 27 5 22 1

P SEXAE AR R P AR M, X K R S R P T ) F AR
WRF IR o 2 SR IR B, IR AR & B8 T AR 0473l
T 5 T AR S S A B, 4 T T et R SR Tl RN G A
Beo FOARCRIMITE ISP BT CRE v i A PR 4 A A B2 £51)
FRPRS A, M B LT R R 4ol , A AP N R AR fe
oSSR R ARE AL AN L, 55 ) SEBTAR A A i
PRI T A B 4 R 2 (A B A 5522 T AU L
SR B [ 2 AL BRI B A, L2 ] T A A A R A i
ft B b [ e H AR 92 B

China Pharmacy 2016 Vol. 27 No. 22 - 3121 -





