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Preparation and Characterization of Celecoxib-loaded PLGA Nanoparticles

WANG Min', XIE Peng’, YANG Yi-min®, LI Qiu-yan’, XUE Qiang’( 1.Tangshan Vocational & Technical College,
Hebei Tangshan 063004, China;2.Dept. of Pharmacy, Tangshan Union Hospital, Hebei Tangshan 063004, Chi-
na;3.Tangshan Workers’ Hospital, Hebei Tangshan 063000, China)

ABSTRCT OBJECTIVE: To prepare and characterize celecoxib-loaded PLGA nanoparticles. METHODS: Emulsification-solvent
evaporation method was adopted to prepare celecoxib-loaded PLGA nanoparticles. With encapsulation efficiency and particle size as
the indexes, Plackett-Burman design was preferred to screen the formulation and variables which had a significant effect on the
property of nanoparticles. And then Box-Behnken response surface method was used to further optimize selected variables including
mass concentration of PLGA, ultrasonic power and ultrasonic time, followed by verification. Malvern particle size analyzer was
used to determine the particle size distribution of nanoparticles and Zeta potential of nanoparticle by the optimal formulation technol-
ogy, and transmission electron microscope was used to observe the morphology of the nanoparticles, and their drug release in vitro
behavior and stability (25, 5 C) were also observed. RESULTS: The optimal formulation and technology was as follows as PLGA
mass concentration of 30.0% , ultrasonic power of 180 W and ultrasonic time of 8 min. For the prepared nanoparticles, encapsula-
tion efficiency and particle size were (85.7 + 4.1)% and (226.1 + 36.1) nm (n=3) respectively; particle size distribution was
(176.2 £ 41.2) nm, polydispersity index was 0.211 + 0.021, and Zeta potential was ( —37.3 £ 1.6) mV. Under the electron micro-
scope, the nanoparticles were homogeneous in particle size and distributed spheroidally, with 24 h accumulative release of 52.4%.
They were stable within 3 months at 5 “C. CONCLUSIONS: Celecoxib-loaded PLGA nanoparticles have been prepared successfully.
KEYWORDS Celecoxib; PLGA; Nanoparticles; Emulsification-solvent evaporation method; Plackett-Burman design; Box-Behnk-
en design
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BP211D HLF- K- ([ 58 Z R £ 141 24 | ) s DF2101S 424
BRI 1R T g DL S T 424448 ) s Mastersizer
2000 7 43 MY | Zetasizer Nano HL A 43 Hr AN (& [ 5 /R S04
F)) 3 IM21200EX i 5 458 ( H ASHL F/4 F] ) ; GC2120GX H 7.
BB OHLCH A H LA )
12 #R5iRF

FER A R 25 (V98 1E RIS L 25 A IRA L it
130316, 4l : 99.6 % ) ; ZEAH AT X JE S (6 60 24 W ke c AT
R B, it5: 100006-201104, 41 : 99.9% ) s PLGA (1L AR £ 7 7%
WA 5T AT, FLIR (LA) /23 LR (GA) : 50 : 50, 4> F i & : 20
kDa) ; B ZJ& W5 (PVA , £ [# Sigma 23w, 41t 5 : 10918AE) 5 FI it
(taifal, Rt ib TAT BRA D FHAt I3 R b4l
2 HEEHER
2.1 EREMWEENE
211 AR % HE  Hypersil ODS-Cis (250 mmx 4.6
mm, 5 pm) ; FEEhAH : FEE-7K (85 15, V7V, it : 0.8 ml/min; 4%
R SR VPR 20 b KK < 254 nm,
2.1.2 JyikfEPg gt BRECEESR B A% B 10.0 mg, T 100
ml A5 s b, A B R R e BRI AR
EAHE 2, M Xt BERL I 459 (100 pg/ml) o 5 % 5 UG A 5
W 449#0.5.1.0.2.0.,5.0 .10 ml, 235 & F 50 ml I, # B Al
1.0,2.0,4.0,10.0.,20.0 pg/ml (XF B SR . $EHR“2.1.17
10T S R AR R , DA ZER B AT i Mk B (o) X g 1 R () 0
AL BT, 45 18 051 )5 By A=28 719¢ — 384.2 (7=0.999 9,
n=>5), &V A 1.0~20.0 pg/ml; H Y RSD 4 0.69% (n=
6), HMERSD H 1.12% (n=6) ; - % 100.3% ,RSD Wy
0.91% (n=9).
2.2 ERER-PLGA HKFIRIFIE

K FFUAL-VA R ZE R RS KA 7 B i 2ER 5 AT FT PLGA
T 5 ml AT B (4: 1, V) IRASYER A AT WL
PRI J5 11 PVA B T2l Ak K th 3853 T KA 5 £ sl
filh S35 £k (3 000 r/min) K6 A HLAHZZ 12 i 2K A o, F5 4k
it 30 min, HIAFWIFL . FERIFLAEVKIE R, 40 CA1F T I

2.3 SFHRANE"

KB OB EEY: B 1.0 ml ZEAC AT -PLGA AR A T B
FHBUE A (IR 7 F B : 10 kDa) 3, 5 000 r/min (5.0
A2 :10 em) B0 10 min, W BT SRR 2 10 ml &I, A
PRV il 2 2%, DN U 39 DR AT TR VR JE () 5 5 IR 1L0
ml ZEK 15 7 -PLGA 9 KR 2 10 ml i, in A B i
fff, FEZS I E ZESRE AT R R B (e ) o AR (%) =
(1—cum/c 1) *x100% .
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KRihb 7 FI 4 T 2 HFSE , A PLGA SR 738k (X, % ) \PVA
BTt A (X, % ) F 2 TR A5 (G, %) JBFE TR (X, W) |
7 B[] (X, min) MRS, DI IR (Y, %) Rk (T,
nm) HEENFEAR , FI T Plackett-Burman 250 1% -7 16 ) 285k
H AT -PLGA GAKRLE T2 i i R R . IR 5 KF 3k
LRI L HE S 85 TR L3 2, AR B0 BE Y Pareto B LI 1.

- 3562 - China Pharmacy 2015 Vol. 26 No. 25

%1 Plackett-Burman iR¥iZ TR E S5k T

Tab 1 Factors and levels of Plackett-Burman design

F
& -
¥ fi(-1) i+
X(PLGARREM), % 15 40
X(PVARREZML), % 1 3
YRR, % 5 10
YORAETR), W 100 200
XEFIH)  min 5 10
#&2 Plackett-Burman Xl ZH 5 £ R
Tab 2 Results of Plackett-Burman design
75 X X X X X 1, % ynm
1 15 3 10 200 5 812 1924
2 40 1 10 200 5 94.5 235.7
3 15 3 10 100 10 815 2573
4 15 1 5 200 10 716 153.6
5 40 1 10 100 5 924 413.6
60 40 3 10 100 10 95.3 2584
7 15 3 5 100 5 804 3134
8 40 3 5 200 5 9.1 2741
9 15 1 5 100 5 712 3157
10 15 1 10 200 10 79.5 1815
11 40 3 5 200 10 92,5 198.6
12 4 1 5 100 10 94.1 2782
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Fig 1 Pareto figures for screening the variables of Plack-
ett-Burman design
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HUPLGA Joi 15350 15% ~40 % JEFE 2% 100~200 W 75 Hif
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(X1, %) JEFE A (X, W) B I ] (X, min) B 404, DL
B (Y, %) BRI (Y., nm) R385 , ] Box-Behnken
BN THT 1 6} FE SR A -PLGA YUK A Jy F L8 e T A
RGO 3, I HE S AR AR 4, U5y R R A TR AR
KEBS BEMRIGLIR IS,
%3 Box-BehnkenitIiZitHIE R 5K F
Tab 3 Factors and levels of Box-Behnken design

. KF §
(-1 i(0) A+
X(PLGATER) , % 15 275 40
L(BFEE) W 100 150 200
Y(BAH) , min 5 75 10
&4 Box-BehnkeniXIZH 54 R
Tab 4 Results of Box-Behnken design
e X X X Y, % ,nm
| 15 150 5 7. 186.4
2 275 100 10 8.1 252
3 25 100 5 86.1 359.1
4 25 150 75 912 253
5 15 100 75 8.2 323
6 275 150 75 884 195.4
7 25 150 75 937 236
8 40 150 10 95.6 3815
9 275 200 10 85.6 2019
10 15 200 75 774 1643
1l 40 200 75 915 311
12 40 150 5 935 409.1
13 40 100 75 95.6 2975
14 15 150 10 8.5 117
15 275 200 5 884 311

®6 BEFRPETREXRYRBEERIER

Tab 5 Correlation coefficients of fitting equation and signifi-

cance test results

i ML AR ML AR
) kR F P HoRRM F P

HH 8740 13.83 0.0005 2143 1161 0.0074
X 749 4059 <0.0001 89.81 7056 0.0004
X -0.76 042 05298 -34.96 10.69 00222
X 082 049 04973 -20.68 13.74 00110
Xk, 040 653 00238
XX -1472 583 00315
XX, 2468 457 00621
X 5636 128 00159
X 1351 0.74 04299
X 3088 385 01070

H1 2 5 I %1, J7 2 PLGA BiRE 3 B0 B R B i 4 g 2%
(P<<0.01) , #7238 5 i 75 I i) ot SR S i RS J 3 (P>
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R R A S A G
2.4.3 RALALTTIRIE AR Design Expert 7.0 #0145 574
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(226.1 + 36.1) nm, S 0 {FL T 1L D 22 43 ) A — 3.19% Al
6.8% , HLAZFET , 6 RH AR T 1 R4
2.5 EREM-PLGA HRFN R 70K Zeta BBALINIE

HUFE SR A A1 -PLGA 94 KRV T 2, I ZE AR /KA B 24
FRHC, 2R FEURLRE 43 AT AU 52 9 KR B A 422 43 A il Zeta FELAVE o
FER AT -PLGA G IRIAZ A1 T Zeta AL ILIE 2.
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Fig 2 Particle size distribution and Zeta potential of celecox-
ib-loaded PLGA nanoparticles
A. particle size distribution; B. Zeta potential

i & 2 BT AL, JE 3k A -PLGA 4 K kL 1 OF ¥4 k4%
(176.2 + 41.2) nm, Z 43 HL R ¥ (PDI) 4 0.211 + 0.021, Zeta Hy
i }(—373+1.6) mV,
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K FHBR A IR 7 4o 1, ICFER 5 A1 -PLGA AR TGS 2
ZEFRIRKAT BRI T INAE RS /K SE BT i 2 1m0 . % B Formvar fE 1)
6] 0 T30 A 90 A 5 T R IR 96 20 min, FH BB AR 250K 43, TN
2% (ISR /KA, Y46, 10 min, PR FHIEAUI KK 43 14
PRI, 7T I 38 4 i 458 L4 S K 57 AT -PLGA 9 Kb (1 T
B . FEAEAT-PLGA A A 5 5 LB LI 3

H 1 3 7] I, ZE 5k E A -PLGA 9 Kb K /N4 &), BBk a8
WHIFE , KBB4 b BPRARLE 200 nm 2247 , R I3 Kok 7. 6
SR BEILERSE T — A B TE TR 0 Hh A MR
2.7 FINERITHER

K FH 5 10 5 B FE R B AT -PLG A 9 A 7 W R 6. 2% i
(PBS, pH 7.4) T BEIAT o BEA BTN 0.5% + —Be 5L
284 (SDS) Y PBS, AT LARIIE 25 W BT AE IR ZS R kA7 A
ZEWG I 2.0 ml ZESKE AT -PLGA 4ACKE 34y, 2031 B T AL FRUT- A8
BHAS (B> T AL : 14 kDa) N, FL 55 & Fia AR ST
JEHR . 3B FE 50 ml BEHA BT A 250 ml i AR TE R
(37+0.5) °C, %% 50 r/min, 4351F 0.25.0.5.0.75.1.2 .4 .68,
12,1624 h WL ml B0 I3 () s 0 25 52 L [T A R AR A
) o B BRI BT 0.45 pm 8L B RE T U , R I v 28
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Fig 3 Transmission electron microscopy figure of celecoxib-
loaded PLGA nanoparticles(x16 000)

RBATH T IR RBURE . 4R EH L 1R 1 h N2
R, B GOARAL 25T ik B RE , 2R T Ak
KLrb i B 200 1 SRR TE 1 h S 2RI 2% L 24 h R BRE
JBUE Sy 52.4% , FWIFEAE AT -PLGA YU ARLAT 1E 28 FEA A1 B
TR .
2.8 TREMER
A ZER AT -PLGA GUKKL 0 51O E AR % 0 (25 °C) AL
(5 CIZMET 351 0.1.2 .3 A HURERIARE 5 (9 S0 P35
KAz \PDI Zeta HUQL LB 58 HEM AT A1 -PLGA A KK 1Y
YR EME . ZEME A -PLGA 9 hr AR s Pt 45 o1 4
6 (& =" R A DLTED) 3, RIEATIE ) o
F6 ZEREM-PLCGAMRKIZEMIRELER (x+5,0n=3)
Tab 6 The stability test results of celecoxib-loaded PLGA
nanoparticles(¥ +s,n=3)
il 25 5%
JEL) Hif% nm PDI Ml my EE % KR mm PDI Hifil,mv AR %
0 181.1£32.1 0.192+0.029 -35.1£2.8 86.2£3.8 187.1+44.2 0203£0.047 -36.1£43 86.8+32
1 346.8453.2026310.052 -31.3+47 73.2+39 191.7441.9 021610.043 -359+3.2 859146

2 - - - - 203.1£45.0 0.208+0.038 -36.1£3.9 84.7£53
3 - - - - 22141441 021110046 -33.0147 84.1£41

FH 35 6 T 1, 23k 1 41 -PLGA A4 KR 75 28 0 (25 C) 4444
TOHCE LR SRR B AR Y 2 S KA TUTERT
UL ZE K B A -PLGA 94 K7 B E 76 2 1 (25 C) & F FAS
FasE o MPEARIE (5 °C) 44 T 38, 4N F- ¥Rtz \PDI |
Zeta HL (VR B AR K B AR Ak, U8 BH 28K 15 £ii -PLGA 4
KR BEAEMRIEL (5 C) & AF FREME R AT
3 Itig

YUK 2 R G AR B 257 TAEE DS . 5
T FRUAH L, KRR Ry 25 W 3R B A VT 200 a5 DR BUE L
N BERS ZERL A SRR, DI 2 = 25 0 A S 5 @ mT LA st
LRI 258 , b o HL R A A | 45 5 25 W iR AR et s BT
DAF ) 245 00 (R R IC , A0 R R PN 2 S 1 5 (D 5 512 B 1) AR 07
PRI IE , A ARE T 1 e 53 B A e 4 e 52 i LA K
LA MRELLE (PPs) i M A1 I3 i1 28 3k B il , i ik A 42 B
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