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Preparation and anti-tumor activity of curcumol-loaded solid lipid nanoparticles

WANG Feng-yun, LI Wei-hong
( Henan Vocational College of Applied Technology, Zhengzhou 450042, China)

ABSTRACT . AIM To prepare curcumol-loaded solid lipid nanoparticles and to evaluate their anti-tumor activity.
METHODS For the solid lipid nanoparticles prepared by emulsion-ultrasonic dispersion method, particle size,
Zeta potential , encapsulation efficiency, drug loading, in vitro drug release and light stability (4 500 Ix, 25 C)
were determined. MTT assay was applied to investigating the inhibitory effect of solid lipid nanoparticles on human
cervical cancer epithelium cells ( Caski cells). RESULTS The obtained curcumol-loaded solid lipid nanoparticles
demonstrated the particle size, Zeta potential, encapsulation efficiency, drug loading and accumulative release rate
within 36 h of (198.84+4.17) nm, (-21.8+2.5) mV, 83.27%, 3.83% and 61.81% , respectively, which
displayed good inhibitory effect on Caski cells in dose-dependent and time-dependent manner (P<0. 05, P<0.01).
The in vitro drug release accorded with Weibull model (R*=0.960 5). Exposed to 72 h lighting, curcumol content
was only reduced by 3.42%. CONCLUSION Solid lipid nanoparticles can obviously enhance the in vitro anti-
tumor activity of curcumol.
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FARRLZRHEYEFROAR | IRABE VIR
MRZEN ) AR R IR, AR
IR FUREE . BURSEHTY . ARBE AL
TR, XTFUMRE . DN ELE . 450 . FIAs |
AR S B B R ROR Y, B R m Y
T34, FEOREEEE G 3 A v v B A 38 3 790 e -
80, ImIKN BT Zy 51w I, S8, KHEAR
PR mARE

A g R AN KA R 5 AR A A 2
BEAF IR AR B — R G 2 R 55, TSR
AT G IETRZG TR, AR S ] A AR I (A oL
Ykkr, IR HKIAR . Zeta HEAL, TEZS . KAMEE
25 GRS G DLIEAT B B, MTT 30 HXF A
B LA (Caski 40H0) AYHERGIMERT, LI
Rk — AR S 5 B Bl
1 ##

Agilent 1100 RS SO A5 (EE Agilent
T 5 JY92-MN B A AL (ML R KRB
BN ] )3 QUINTX224-1CM %I 1, 7 K P (48 [H
Sartorius’A ) ) 3 Zano-ZS90 HUkr B 3 HrAY (FE 5
IRICAL S AT ) ;. H-800 Bl S i T Wil (HA
Hitachi A7) ; SZCL-H BUR ¥ 0 B FE4s (RN
FARAL A PR 2 7)) 3 Kylin-Bell %13 #3184 4%
CHEI VAR DU R A S il & A BR A W) ) 3 FD10-QX Y
HARTHL (LERGR2ZERAF) 3 JXDC-400
RIRAWHE (AL R B A RA A ;
HNA-122DTABA [ B! CO,MHIRFTFRAE (HA =HA
A]); MR-96T BURGHR AL (7 5t D18 BT e A BR
NP

A X IR (5 100185-201507, 4l JiF
99.9% , HEE MM ENTBL) ; FEARRE (it
5 Y-088-171005, 45 98. 8% , bR WP
BT PEEARER H R (5 T160522, 8
EOTRAERA ) ; KEGI#EIE (L5 PC-98T,
RO E AR A RA D) N 188
(L5 WPW1602B, FEEELHTIRAF); M4 i
(FBS) . RPMI-1640 }5 353 (3£ EH Gibeo 24 H) ) ;
JRE AR (32 Hyclone 23] ) 5 WU HH BE (8 S me 1
(MTT, L5 1524B37), —H E W ( DMSO)
( ZE[ Amresco 23] ) o

NESURE R0 (Caski 2000, LG AFBRA:
WTRARATR) .

2 HEE4R
2.1 EARBEKREERAALERNE RAFEN

OyEE (GEEEERIE) . FREL 20 mg FEAREE, 80 mg
KGHERE ., 300 mg HALAE G AR H M ER, % T 10 mL
BN (60+1) CHITK B, VENAHLA,
FE0.2 g HIBVD I 188, ¥ T 30 mL Y& FE N
(60x1) C 1y Z& 1 K, 1Fh KM, 1 5 H
1 000 v/minZ&A4 T, KA HUAZE I ATKA T, 4k
SLBiFE3 h, REWIE (KR 15 mL) , KHET
AR I AR A P R AL 8 min (PR 600 W,
B 3 s AR 2 s) Jaar B2 -20 °C vkA b [
b, ZEBKERZE 30 mL, BIE,

2.2 EBRARBAHEMNE

2.2.1 {43 4 1F  Hypersil ODS-C,q {5 3%
(250 mmx4.6 mm, 5 um); FEAHLME-K (40 :
60); FAFIE 1.0 mL/min; A 35 C; Kk
K 215 nm; #HERE 20 pl,

2.2.2 ZAEXRFRFEE FREC10. 20 mg FARBFEXS iR
i T 100 mL B CGEOSERAE) , A 70 mL H
PPV R, B8 30 min JE B E A B AR, 15
) 102 pg/mL W45 W, HCE VKA PR A, sl Al
% 4 W OB O 5.1, 10.2. 25.5. 51.0,
102.0 wg/mL, 7E “2.2.17 W43 54 F AL
FE o DA B R AR bR (X)), DR A
bR (Y) #HATEIE, SRR Y =1.414 6X-
0.0638 (r=0.999 5), 7E5.1~102.0 pg/mL3
WERPEC R AT,

2.2.3 HHAA . FSEEEE S EERIREEAR
it [ K Big T 44 K RV R 0. 5 mL T 10 mL &)l
(RSB ERME), A S mL £ K5 HE A 4R
3 min, i # 30 min 5 W B E & £ % F,
15 000 r/minS0>15 min, M FVE W, HIAS. [F

WA S R
2.2.4  FILFEHEE 4 EC102.0, 51.0,

5.1 pg/ml “2.2.2” TR X RSV RAE I,
BRI IE, 8 “2.2.17 Tl &0k gERE &
6 U, W45 3 A B 0% 18 B RSD 43 1 4 0. 18% |
0.13% , 0.43%, £ B AL a5 % F R i, W
“2.2.3" Wi LR SIAEWR, T 0o, 2, 4, 8, 12,
24 h, £ “2.2.17 WG T SR E, A5
FARBEIETEFR RSD Jy 0. 84% , FKWIAWAE 24 h N
FaEME R, F “2.2.37 TR AT 4 6 4y
BRI SRV WE, FE “2.2. 17 T9fA 3% 5% 1 T ik AL
B, IFSFEAREETE AL RSD N 1.46% , FMH1Z )51k
FEMRE, 6.5 mL 102. 0 pg/mLA ISR T
10 mL &3, HEERZZIE (66.3 pg/ml), H
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0.8, 1.0, 1.2 mLT 0.5 mL 25 [ [&A& 5 5 44 K ki
RAEW T, P47 3 Oy, #%& “2.2.3” TF )ikl
AR AW, TR “2.2.17 WA ST SRR
FE A FE AR S 2 R [ 43 51k 99. 01% |
100. 23% . 99.87% , RSD 4344 1.14% . 0.69% .
1.38% . Dh_LSCEr B CHRAE

2.3 a#HF HHBTAMET RHUBESELE, B
B 2. 0 mL FEA AN 57 49 K AL TR B T 08 =
DET (S F & 8 000~ 12 000 Da),
15 000 r/min & 0> 60 min, HUJEW, 76 “2.2.17
Wik sk AR 2, TR BEBAES A &
(M) s 0.5 mL KRR B T 10 mL &
L, A5 mL ZNE#E A 3 min, #& 30 min 5 H
@?i?&, 15 000 r/min &> 15 min, IE “2.2.17
Wik sk FaEAR I 2, TR EBAES A &
(my), FREEER Behm, AX0000aE
Fo= [ (my-myy) /my ] x100%, #2455 =
[ (mgmye) /mygr ] x100% , Horftm g, FoRFER
B ARG B g kb B i, AT 3 Kk, BOP34ME,
SRR S ALEFRON 83.27% , #ZhHEN 3.83%
2.4 KBRS, Zeta wAZME FATHIS 3 I
ﬁ@?ﬁl%ﬂﬁﬁﬁéﬂﬂéﬁ{ﬁ%ﬁ, B 0.2 mL 5 4.0 mL
FRIBAKIREY, B3, 5 mL A7 I0E, 45RILE 1~2,
A A, SEERIAE S (198.84+4.17) nm, PDI
$90.151+0. 013, Zeta BN (-21.8+2.5) mV,
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Fig. 1 Particle size distribution of curcumol-

loaded solid lipid nanoparticles
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Fig.2 Zeta potential of curcumol-loaded solid

lipid nanoparticles
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b, WA R G ERE 15 min, JEARR T, HF] 5%
BRESRVATRCTIR 8 min et HRBT, 7EB 5
ML (TEM) FWMEIEA, e XU s a5
MR, S5 ULIE 3, bl A, Jr il & 0 38 AR e ]
TRAg g Kb S ARBRIE S BRIE, KNS, R UUKG
MG,
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Fig.3 TEM image for curcumol-loaded

solid lipid nanoparticles
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2.6.1 ERMEXRRFZLE W “2.2.27 TR X G
4w, K%L 2.0 mL T 10 mL &, Wz
MERAZZIE (20.4 pe/mL) , FIAHZE LB
10.2. 5.1, 0.51, 0.051 wg/mL F&XF R & i W,
FE “2.2.17 BARESAME NI E . USRS
WEEA B AR (X)), W BRI bR (Y) #AT
BIE, 27N Y=1.607 5X-0.078 1 (r=
0.999 7), 7E0.051~20.4 pg/mL 75 Fl N LEX R
R4f.

2.6.2 JEAEEES Rl “2.6.17 WF 20,4,
5.1, 0.051 pg/mL X MRS WAE A&, P KT
R, E “2.2.17 WAL AT SR E 6
U, AT FE R BE g T B RSD 4 B A 0. 62% |
1.15% . 1.38% , RUMUAFHEE R IF, B 5 mL
FEAR B FEMARE B KRR (0. 64 mg/mL), &
Tl E 4 d (B35 & 8 000 ~
14 000 Da), WisGfL %, B HA T 250 mL i<
WK, WEWHAGRER (37£1)C, HHA
100 r/min, 6 h AP UL 2 mL, /[?Ji, méiﬂf@, g
MR AW, T 0, 2, 8, 12, 24, 36 h,
fE“2.2.17 BEAGEZRM TR E, AR IR B
WETRI AL RSD 0 1. 63% , FREAVEIAE 36 h INFsE M
Hif, BL0.8, 1.0, 1.2 mL 5.1 wg/mL X B /I
W, nE 1.0 mL X, ST 3 4, B
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o, fEC2.2.17 WSS, AT
By a1\l 4 Bl S 99.12% . 100. 86% |
99.05% , RSD 435k 1.71% . 1.09% . 1.53% .
2.6.3 RIMNAHSLE  HUS ml FEAEEE AN T
KRR (0.64 mg/mL) F13.2 mg FEAEE UK
25 (A5 mL &F), & TIGm@EfrEt ()
By T4 8 000~14 000 Da), PidmFL'E (hEGR
YEY, A Bl 250 mL A ZEMK, SEREH
GRBE R (37+1)°C, H# K 100 r/min, F 0,
0.5.0.75, 1, 1.5, 2, 4,6, 8,12, 24 36 h
AW 2 mL, IFS2 BRAMID 2 mL BRI K, 7
“2.2.17 WSS SR, 1A BRI
g, el REyih g, SR WK 4, AT I AR A
4 hN LA, i JHG [ R i Joit 48 K RE7E {4 Sh
BA W B RZBRA, 36 h W R2BUIEEEN
61.81% ; RIMREZGI G AR UK 1, A E LT
4 Weibull 2% (R*=0.960 5)
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Fig.4 In vitro drug release curves for curcumol and

curcumol-loaded solid lipid nanoparticles

K1 RIBRABEGHER
Tab.1 Results of in vitro drug release fitting

ARy AT R?

TR AT M,/M, =0.021 2:+0.218 3 0.800 9
YRR In(1-M,/M_ )=-0.027 9 t-0.215 9 0.817 0
Higuchi #80  M,/M_ =0. 114 3 {"2+0. 065 1 0.913 8
Weibull ##1  Inln(1/1-M,/M_ )= 0.576 9Int—1.781 6 0.960 5

VLM, hy o I 5 BUBURRICE M, b oo B ] 25 R BVREICEE 1
1A,
2.7 RAZMEIFH SHIECH 6 £ 50 mL FEARE
Ve T B L VAR B RIR B, BT B AR
e, R R E O8N 0.2 mg/ml. T OH 6T
(4500 Ix, 25 C) FHG, T 0,2, 4, 8, 12,
24 h AR EHEE 1 mL, BT 5 mL BIRP, HEE
2, TE “2.2.17 WG T HEREM 2, S50
F2, TS ARG BN KR AT G2 R AR
e,

R2 BAEAREMHLRBRER
Tab.2 Results of light stability tests for curcumol

- FARBRIAL/ %
FRmERCT  HORE I R R

0 100 100
2 97. 80 99. 68
4 94. 66 99.72
8 91.08 99.09
12 85.49 98.17
24 80. 32 98. 05
48 76. 19 97.22
72 72.56 96. 58

2.8 GUM I E AR

2.8.1 HAWH A 10.0 mg FAE 50 mL

DMSO ¥ i, 3% 200 weg/mL £, s FHHTFH &
10% FBS By RPMI-1640 1% 3% & fi B i 25, 50,
100, 150 we/mL; HCE B 36 A B [ A )5 409 Kk
REW (FARBESHEN0.64 mg/mL), I H AT
FHE 10% FBS () RPMI-1640 B 32 A BE 25, 50,
100, 150 pg/mL, HIf5,
2.8.2 ZfEEEFE  Caski 0T RPMI1640 53¢ 5k
SR (B 10% IR 4R I . 100 pg/mL BE R K |
100 U/mL H&HER), JF&E THE 37 €. 5% CO,,
TROFIIR B R AR
2.8.3 SEEm R WO EAE KA Caski 40 A,
0. 25% JPe i [ B I Ak 5 42 e W F T R s 4 2,
£ 10% FBS 1) RPMI1640 15 37 Wi 4 % 40 i ik i &=
5%10%/mL, fZFT 96 FLAH, HEFL 100 pl, ET
HEE 37 °C . 5% CO, . MANRE R SR h G 9% 24 h,
FRARM NG BE J5 37 o R, IR E A AR (3%
FRW) | RN R (BE SR M) | FEOREEA
FAREE FE ARG BB, B TRRWERE 34
AL, R 24, 48, 72 h R HUE 96 LAk, AEEFLN
A 20 pL 5 mg/mL MTT %%, T 37 FTCHhLEWE
4 h, FMRJGFFEEEWAAR, BLLIIA 150 pL DM-
SO, B THIK EIR 0.5 h o0 fif s S8 (045 5,
PR ALAE 490 nm PASKE I E OGRS (A), T4
WA K, A IME R = [1- (A
Aseiam) 7 (Aspgm-Aspin) 1 X100%
2.8.4 EFAIIHI M E 3R 3 o, AFEPTREEK
JE A TS5 T S A Tt [ 1A g o 4 KR VR B A
— BN, Caski 4 MIA: K 3432 20, RiE H
it Tt R, EAE 2 AR ) S AR
FHE R E B R 8RBV B 1) s A N I 356 2R
34, FEARIE FH 25 6000 25 4 T FEOR B A A BT 4 ok
RL AR Y v T IOREE, 1EH 48, 72 h J5 T
B (P<0.05, P<0.01),
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£ 3 Caski BRAMHEIRENELER (x2s, n=3)

Tab.3 Results of inhibitory rate determination of Caski cells (x+s, n=3)

R/ 24 h 0 H/% 48 h M|/ % 72 h %%
(pg-mL™") AR FOREEEANRRAAR.  FOREE  FOREEEANE B8 AR EYN A L] {2 g T 4 K
0(Z %R — 0.91+0.2 — 0.77+0.2 — 1.18+0.3
25 20.1+0.9 23.0+1.6 28.7+1.8 33.1+1.3" 38.8+1.1 43.6+2.3"
50 28.7+1.2 31.1+1.7 33.8+1.7 37.2+1.8" 43.6+1.8 48.1+2.9"
100 33.3+2.0 36.2+2.3" 39.1x1. 1 47.4+2.2* 47.3x1.6 57.6£2.2"
150 35.9+1.8 41.7+2.1" 48.6+1.8 56.5+2.1™ 54.1+2. 1 66.6+1. 8"
L SHAREL S, * P<0.05, ™ P<0.01,
3 -LTJ-'L/E\. [4] Wang H, Wang Y, Jiang X, et al. The molecular mechanism of

KGR T W N2 R R Z
—LIST N T B R 24 4 2 R B R Y
PRF L ARSI T 5 1 FHEA B 186 4 N 5 4 AR R
FHAR & B8 b OREAE O 25 1 300k, 0 E R Gk
83.27% . WIAEE TR A IR T MR i 3 0 fat A R L AR

S 2L/ ZUE STV LPS TA

RN SR A5 R TR, FORBE SRR
JRANARKLNT Caski 4 AR K B30 ] B AT I 250R 2%
KA, LUREMHIRCRE S, n] 55 ARRE 5036
ARED R A K, — T [ R IR 5 49 K KL%
JCHTRIEE IR T FR B SRR LA 55—
JTIL, A 5 A A AR B ) A T A

PREEXARM, I s T AR E

RIS SR A R o, FOREE R oK
LR B R BERRAE D, 5 R AT R 92 56 25
R, AR R B2 AR R Ot A 4

FEEEC R
R A

NG MR 2 Y, NTTAT ] Caski

XFAMBA BT, B T ER—f
REY, NUZR TR S 258, WAL S5
Rt 2 | AR R Y SOl W7
R AR (UNFEARBESE ) BEAT BT 50 0F 7 2 A A
REX, BJa, FHACOFTEE SRR A5 5
DURKLER T RIR I & . RWEM, fERIBLE >
TR 2yl R AR CR L, SRS K Kl TR

N FHER AL TR

S E k.
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Preparation and formulation optimization for double-layer osmotic pump con-
trolled release tablets of rhynchophylline

ZHAO Xing-ye',  WANG Ying-hui',  CUI Xiao-ge',  HAO Hai-jun"
(1. Zhengzhou Shuging Medical College, Zhengzhou 450064, China; 2. Technique Center, Shanghai Leiyunshang Pharmaceutical Co., Lid., Shanghai
201401, China)

ABSTRACT: AIM To prepare the double-layer osmotic pump controlled release tablets of rhynchophylline and
to perform formulation optimization. METHODS  With drug release linearity and accumulative release rate as
evaluation indices, single factor test was applied to investigating the effects of PEO N750 consumption, PEO
Coagulant consumption, PEG 4000 consumption and coating weight gain on in vitro drug release, orthogonal test
was used for formulation optimization, and model fitting was adopted in the in wvitro drug release process.
RESULTS  The optimal formulation was determined to be 165 mg for PEO N750 consumption, 55 mg for PEO
Coagulant consumption, 8% for PEG 4000 consumption and 7% for coating weight gain, the accumulative release
rate was 93.36% within 12 h. The in wvitro drug release accorded with zero-order model (r =0.989 5).
CONCLUSION Double-layer osmotic pump controlled release tablets can effectively control the in vitro slow-re-
lease of rhynchophylline.
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