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Preparation and Quality Evaluation of Emodin-loaded
Soluplus Polymeric Micelles

DIAN Ling-hui” , YU En-jiang, CHENG Ji-lun, GUO Xiang-hua, HUANG Zi-rong, ZHANG Zhen-sheng
(School of Pharmaceutical Sciences, Guangdong Medical College, Dongguan 523808, China)

[ Abstract | Objective: To prepare emodin-loaded soluplus polymeric micelles ( Emo-PMs) and evaluate
their quality. Method: Emo-PMs were prepared by film dispersion method using an amphiphilic copolymer
soluplus. Emo-PMs were characterized by particle size analyzer, transmission electron microscopy (TEM), X-ray
diffraction ( XRD ) ; release curve was determined by dynamic membrane dialysis; HPLC was employed to
determine entrapment efficiency and drug loading with mobile phase of methanol-0. 1% phosphoric acid (75:25)
and detection wavelength ar 437 nm. Result: Emo-PMs showed spherical with a mean particle size of (65 +3.8)
nm, polydispersity index of 0.099 + 0.022, Zeta potential of —-(12.7 +0.19) mV, average encapsulation
efficiency of (88.25 +3.51)% and average drug loading of (4.51 £0.72)% . Emodin entrapped in polymer
micelles with amorphous or molecular form; release methanism of Emo-PMs fitted Higuchi equation. Conclusion :
These prepared Emo-PMs had exhibited in vitro sustained release, their particle size, encapsulation efficiency and
drug loading were controllable.

[ Key words ] emodin; soluplus; polymeric micelles; quality evaluation; cumulative release; drug

loading; encapsulation efficiency
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P, LA 2 M, 1532 BRI B8 8 i, AN T A 0 24

Y o Kt o soluplus J& 3R & T -2 0 HE © P Mt e -

BE TR AR TR R Y, HA WA R R 4540, 5 VR A B
H ) 5 T AR 23 IO 1 28 A b R A, G I B e TRk
J(6.44 x 107" mol - L") B H MK, nl ZE K BE A1 &
B EN T AL R E—RaWBER" . KH
AR R G W gz Kb, Y v B T I AR R vk
JEIE, Al RAEIE AR RENR ARGV, RE
YRR B A B E T S iE A8 s iR
R M P9 i B T AR AR A, BT TR A MR R
R IR TR I BCH A 1 25 2 b T AL TG IR
PEAG BB . ARSCH LA soluplus g AR B KL, R
T BE 43 HIOT ) 25 R B 2 R W IR AR O R L AT AR A
PR, iz il 700 0 A P A o SR AL I A
1

1200 2 51 v SOHOAH 4354 (35 [E 2 FEAE R LA
Al) , XW-80A B JiE i iR 5 A% (b i B R 2 A AR
J7) ,AG285 AU - 43 #r K1 (Fin - A R - 4T A 2
vdl)  EM-1200EX 78375 5 o - 0 8 ( B AR L 720
) , Zetasizer Nano ZS90 il 4 K ki B 43 By A ( 9% [
Malvern /A &) ,D-MAX 2200 VPC B X-5} £k fi7 5%
( HA Rigaku 2 #]) .

D8 I (AR AH XS 23 B A 14 000 Da, | iR B2
2 Tl B AR BE ), KB R 6 B (Ll AR 4R 1l 245 4 PR
oS HEE 98% S CAS 518-82-1) ,JHIE Vb 1t} 407
(Fy,;) J soluplus (18 [ BASF 4] ), /K by M4tk ,
FH By € 3 2, At 700 38 o 3 B 4l
2 HAEEHER
2.1 RERMN SR
2.1.1 a3k 5 ARFIEE Cp 3% 4 (4.6 mm x
250 mm,5 pm) , i s AH HTBE-0. 1% WL (75:25) ,kF
1535 C, KM% K 437 nm, JFiE 1.0 mL-min~", 3
et 20 pL, WK 1,
2.1.2 fRdEM ST RS B PR IR R X IR
8 mg, fill I B2V A 2 X 2 100 mL, 45 80 mg- L' fif
WL o o3 RS B O A5 W 0.1,0.2,0.4,0.6,
0.8,1.0,2.0,4.0 mL & F 10 mL & #K, fin H % &
BZRZNE GRS, T 437 nm b g 14
T AR, AU TET R Ry DN AR B, JoT d VA 32 O i A A, 45 [1]
IH75FE Y =104. 7X —42.229(R* =0.999 6) , 2k 30
0.8 ~32 mg-L~',
2.1.3 WimERE SEBRKERMAREE,
T PR PR R TR b R 3 A BT vk B 0 X BE
VW (1.6,4.8,16 mg-L™") 3155 H RS % 5 43 I
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Az FRE A B XTI CL KA 10 KR
Bl KREZRSWENR HPLC

A 0.39% ,0.13% ,0.10% , H [a] & 2% & 43 5 R
0.24% ,0. 11% ,0.04% , 34555 3 ke I 245K
2.1.4  [PCRIKE 4300 AE 1 mL 2S5 R G YRR
FIA 1. 6,4.8,16 mg- L~ [ K 2 2 X IR 70 0 4%
I mL, 7} 5 B R (n = 3) 4 5 24 106.18% ,
99.67% , 108.45% , RSD 4% % % 1.96% , 0.97% ,
0.89% , R W MR G I ik 72K,

2.2 RERBEEYERE # FRBOKEE S mg
1 soluplus 100 mg % T i& & A HL % # (N W
0.2 mL) i BEy wiFE il 52 2 i IR GB35, T
35 CHRBWE I B HE, LAV, G4 Y MRS
YRR G W TR B BOE = R TS R F L, 3 TOK
oL 1% F o KB, I AR G 4 3 B A, i e
5 min, T 650 remin '@ JBERE 2 b, BRSO R K
B WBR (Emo-PMs ) i

2.3 Emo-PMs &I

2.3.1 KifE K Zeta BYIE  H145 1) Emo-PMs gy 2
B IRIE G B AR W . o Emo-PMs
VA VRIS S K R AR R, SR FH O R B AN 2 A AR
(65 +3.8) nm, Z /3 HL & % (PDI)0.099 +0.022,
Zeta LAV — (12.7 £0.19) mV, WK 2,

2.3.2 Emo-PMs fJIEL  HU Emo-PMs i & 4 A ik
FRE ) D 1, 2. 0% Wi R U 1, F AR T4 A A
FEAR P e 2 TOAR, A1) T35 S e R WL B OF 4 B, 5 2R
KB Emo-PMs 2EEKIE R IHOGH , BI%E, WA 3,
2.3.3 X-GZinghE BGEmIEERER S K
W Emo-PMs %5 [ ¢RI K3 R 1 W) BRIR & W) i 17
XRD 43 #r , 4 Hit 0 H 3 40 50 4 40 KV FT2S mA,
I MAE 3 °<20<50 °, FHHMHEZK 0.9 min ", LKA
4, SR BRUFE Y XY IIRA Y XRD h iR T
RBECR Y A A | 22 i 5 25 1 IR ) 240Kt 7R
25 AR 58 KB R AE Emo-PMs ] g LL 43
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2.3.4 Emo-PMs (L E R GH BN E R
HIEEIE R R E R Bl gk R R s
R 245 1 LA B9 W (48 TR 03 ) RIS A A A Jot (AR /N
w0y ) 2 B SAF AR, AT R AL 0 T 4
BT P AR, LV R 19 24 W ok JRE T T ) A Ry R 2y

Wi R RS A U B Y Emo-PMs I I
0.5 mL, 4] 0.45 pm G0 FLUE BEUE 5 R E B 259,
PERN F EERE FL I A E 10 mL B, 2. 1.1
TR o35 2D e KB R & i 3RS 25 1 OR RE 1Y
Emo-PMs ¥ 0. 5 mL F° 10 mL it , Jin A L,
JEEZ R M HPLC W 259 & & 1T B A B Mk
2555 A (88.25 +3.51) % Fll(4.51 £0.72) % .
2.3.5 Emo-PMs (RSB S ALK 48 KRR
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W45 MRS R B 85 K N AZ SR 12 8 T i 2 B I R a paclitaxel-  incorporating micellar nanoparticle

Ho TTRE B T 20900 T 45 M b R LR K 9 A 1 Bk
B AR AR D, SR R g
3 itig
RA W e AR 0 i A& 35 R B A 10 B AT
TR RN A I S WS B 45 o RE R
G5 STl AR R A e R 2 e A R .
PR FE At b, AR SCR FH o R 9 0 1k D 4%
Emo-PMs, AWK P A HRHE, — AT
AR 9 85 2 T 6 ), {HE Emo-PMs i % i 72
Hh S BRI 3 5k ) 3 T I 0 T 8 3R A W AR A
FsEte mEmag e maE R R Em T F,, B
AR ER A SRR S E T REWR R M
o F o, VR o il 45 a0 ok it Rae )00 T R
W R ER
LA KN B 43 A7 2 5 i) B8 TR A PN 4 A1 R i
BN R Y — RS W I R BR
100 nm, /KL F (50 nm) By W i K T4 K kL F
(3 pm) ARSI Emo-PMs 42 £ 65 nm , 4}
AT 0 W AT 1 e A A8 3 B N
L GOKRRL ) B HGE R B BTk, 259
e T I T v 2 20 5 R R T A TR A A 1, — A
ZTE R AY B b e B AIK T HE 10% A RIR 2 1 vk
JE B, A B TR vk B o, 5 DU AS B L S S B 25 9 1)
BRCAT N o K F A K P AR AR IS i K R
pH 7.4 BEFR R 28 Ml A N B A I B, K 3R R
VS WAR PRk B M RN, AE B AT A TR DT TE BT |, JCTEF
W B He B oK #5 2 JFURE 24 A1 Emo-PMs (1) 14 41 B il 1
Bl o 1EZ 2% SCHRR UL SLmh 1, 3 35% & WAk
R S B2 AT A, Emo-PMs A 1]
WREEEM,RB TR KB B R, B2
AL T RAEYIK A F . Emo-PMs Bl
#1754 Higuchi 5 7 &, 3¢ B 245 4y 0 B 8 i o
P BN ALY B R HL . SCk R aE SR
W B 39 o B TR — PR T OB ZG HL AR
5% 304 Emo-PMs B KL A BERUAH AT A
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