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Preparation and Characteristics of Daidzein Solid Lipid Nanoparticles

ZHOU Huil, WANG Dongkaiz, ZHAO Pengz(I.Department of Pharmacy, the First Affiliated Hospital of China Medical
University, Shenyang 110001, China; 2.College of pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

ABSTRACT: OBJECTIVE To prepare and investigate daidzein solid lipid nanoparticles. METHODS The formulation of
daidzein solid lipid nanoparticles were optimized by orthogonal experiments. The daidzein solid lipid nanoparticles was investigated
based on the experiments of its particle size, { potential, entrapment efficiency, stability and cumulated released rate. RESULTS

The most optimal formulation was as follows: content of mono-stearate was 2.0%, content of daidzein was 2.0 mg-mL™", content of
soybean lecithin was 0.4%, content of Pluronic F68 was 1.2%. Entrapment efficiency of new daidzein solid lipid nanoparticles was
84.7%, { potential was —35.8 mV, particle size was 170 nm, cumulated released rate within 72 hours was 90.3%. CONCLUSION

A new stable daidzein solid lipid nanoparticles is attainable.

KEY WORDS: daidzein; solid lipid nanoparticles; entrapment efficiency;  potential

BT 5T JC (daidzein) 72 H 24 5 AR P A O S
WA, BRI R Ak 2 G i A ds F AR
2B IURN 43 8 4 A 1T F8 1 ¥ 7 v i s Lo fi
MR A 2259 . H T A T3 S At
FUANBR T RER 25, (RT3 O oo)s TR vk
), EAER N IR RS, B i O ZE T
R824 10 A R R, 7 g T LI N H -
DAL Lt 2% 58 g L T Bk o Y UG ] A i 5 4 oK R
(daidzein-SLN)Ph, [ 14 Jiig 5t 4h K i (solid lipid
nanoparticles, SLN)J&—# LLAEPIAH 25 1 T bt k)
KRR, N 2 A 1) A TR A TR AR
TR AR B WP B T 2K 1 (1) B 2
2RG8, HAPBPRARIEEIRZ) 0 50~1 000 nm. 45
FLAUAS TR AL OR35S ARL £ A= 400 AF 25 18 i 44
WERA G, BrL SLN H AR U i 52 1 FIARAR
RN EETE. AN SLN 5T 2 B4R b T kR
FRgE 2y, IR TTIA TR RFI R4 25 R 4,
I I R R R I E kA b, PR
MUY SLN HAK M mm iR, Lt
B B E R T i A A Y, ARG SR T A LAk
% i S G AR Rk, Ak B L Tl
PRRR AR AL J5, JEe Hokife, ¢ . B
B e YERARANRE IO BE .

1 MRIEEE

LC-10A & RO AH (3% R4 (H A B )
Coulter delsa 440SX Zeta HLAZII E A3 (3 [ U1 i =)
JYO2-11 75 40 Mo ¥ fE L (T 0 7 2 BH R 9T ) 5
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TECNAI20 237 S B BE (e [ Ve &); LS 230 2P
R GEE DUva &) ; BRI H R (Kb i
HLAF) , it 061102); ¥ 9 H iR (LR
2k R A A, dit5 . 060213);  Pluronic
F-68(poloxamer 188, {&[E BASF); 11 7 H Ju i FHGL
TERZN AR A, fb: 071127, 21 : 98%);
T o0 S (BHE AR IR AT, it
070322; #lifE: 99.9%); daidzein-SLN(LFHZ5 R}k
S22 L 4 : 080520, 080521, 080522)
2 HEE4%4R
2.1 IEASSEERF

22 LN 25 75 G2 I JBURRE AN LA AR REAT IR 5%
], i A R H e £ A B AR, DA AR
SL/Pluronic F6S(E &L 11 3) A E AL, K
DA i) T2 G 3% Th# 500 W, % 70 C,
B 5 min) il & AR RGN KR, LLURE R H- il
ek B . B S o 25k & . SL/Pluronic
F68(1 : 3N 3NN E, B IR 220 3 N KF,
DL %k kb, ) Lo(3*)IEAS HEvT kAT b
ik, HERMEACE WL 1, SEI0 T ERL R
* 2.

K1 EXEITHWEZ S KF

Tab 1 The factors and levels of orthogonal experiments

EYES
K A HUREARE B U7 C TR
HERRE WJE/mgrmL ! PluronicF6¢ %
1 1.0 2.0 1.2
2 1.5 2.5 1.6
3 2.0 3.0 2.0
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F2 ExRitss
Tab 2 Designs and results of orthogonal experiments

A B C 35 /%
1 1 1 1 82.6
2 1 2 2 79.1
3 1 3 3 68.2
4 2 1 2 83.4
5 2 2 3 822
6 2 3 1 717
7 3 1 2 84.6
8 3 2 1 83.0
9 3 3 3 83.3
Ij 229.90 250.60 24330
11§ 243.30 244.30 245.80
111 250.90 229.20 235.00
L= 7.00 7.13 3.60

FRIE R 2 WA ZE(E(R) AT 40, 45 D 3R ) 3=
WY& B>A>C, Ut By &, e
PR & FLAHH LR AR RS ,
LA 25 F R R R R B R S e, e A
H A R AL A R A3BCy, RITHLRE I 12 H-ith
g N 2.0%, $EGHICHEN 2.0 mgmL™, ©
G FH &4 0.4%, Pluronic F68 [ FH & A 1.2%.
AL TIPS SLN £ 4 CitE e Mg I o
22 & TE

i B AT FAE R R H R E T 250 mL ke
Nz 70 CRlE, ARG IFIG, Hipeft
P53 55 BT AR AR R v e IO IR R T
Jl§ A1 Pluronic F68 fRIZK¥ L, R F15iE(180 rrmin”',
5 min), JEHHIFL. £E 500 W [T NS 7 5
% 5 min, 0.45 pm TALUEMELIE, g KR
PRI by &, VA H1 A == B AT A 0 S T
SLN.

23 EHEIE

231 (%4 PF Spherigel Cis ki (4.6 mmx300
mm, 10 pm, KNEHVERFEERHRAA); Wi
A K- IERH65 ¢ 35); Vii#: 1.3 mL-min '
FEdL: 30 °C; Adllykt: 249 nm; HEFEE: 20 ul.
232 FrAEMIZMHIE  BOE ST B 12.5
mg 1 50 mL EiF, MK SREEIE MR 24
B, HEE 0.8, 1.2, 1.6, 2.0, 2.4, 2.8 mL,
B 10 mL SR, K OEEZIE, fHRER
20, 30, 40, 50, 60, 70 pg'mL ' [ RFIGH,
FED G, DAETHIRR(A) I AR, IR JE(C) AR AL A
HATEAERNE, [FEFFEN 4=115 069C-19 820,

T EBLAR HI 24 2010 4F 9 55 27 4555 9 1)

=0.999 8, 4ERKWI T G ILLE 20~70 pgmL ™ K
MR R RIT

233 LJEME dab Ty LR pEe A (R AR,
Fe “2.3.07 WUFME . 45 R e o bl s e
T4

2.3.4  [RDCARSIEG RS A PRI O OO0 S
B, IAHI AT S A 9K, I JEOK £ R
BEAWE 25N 20.0, 50.0, 70.0 ug-mL™", HERED
5, VHERICE, SFEEICE S 100.27%, RSD A
0.99%, 4 RK LI IERRIERTTE R 2K
235 FEEERL  RERBCGE S uiEE, 26
FTC/K ZWEIE Bk 4 20, 50, 70 pgrmL ™" I,
FENREEFAT 5 4, ESEE 2d, LR,
H P A1 H ) RSD 2393l 43 1.09%F1 1.43% . 25 R 1,
R RO T iR 2R

236 HERINE RSSO R A AN
[t 5 3% o35 76 SLN 3 mL, # 25 mL ko &,
N wEdEaE, B5 Smin, B, 5. BUZEWRH
0.45 pum HALIEREIL U8, 7 LINEM, WEER 5
mL, M ZWERRES 25 mL, #5475 dERE 20 pL, 1
AR, AMRIETHERE TP S o SR, 3
HERE S 1.98, 1.98, 2.01 mgrmL™;
RSD 7354 1.67%, 1.54%, 1.36%.

2.4 BTG AFI0 SLN MPE % ¢

241 R JTIE ST HL B %% 1] A i 5 4 RO I 2R THD
TEA BUBCAT SHE ()8 ) ik B 2D o 0 K TR B
TERM A5 R S min, RJEE T 2% BSR4 (75 h
Bt 5 min, HIEABOEZ RIMAE, BRTES
HEN AL WL, . WK 1.

:ﬁ?iﬁﬁgth

i "
! T
R EDE

1 AFEIAES & F T H T B AR 40K A 3 4t
45 B 1 (x50 000)

Figl TEM of daidzein
divergence(x50 000)
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SLN by heat ultrasonic
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Coulter LS-230 #0'%H: B AN (Beckman) I 52 H il )
SLN [Ptz e or A, WA 2. “FHki4E4 170 nm,
SD H 1.5%.

AR /%

1 6810 20 4060100 200400 1000
Fif2 /pm

0.04 0.10.2 061 2

2 AR ORI At T T E R AR R
4 B

Fig 2 The size distribution and analysis of daidzein-SLN
prepared by heat ultrasonic divergence

243 AEFRLNE

2431 JyVEMEERE SR SRWE R AT VI e
SLN Ffds, MGmRMEIR G-50 7ok o2
K, bty 1012, YERRHZETRK, R
0.5 mL SLN R & A, A 2 min WHE— Iy,

INJEK SRR . 1EE, RIS e a vk
7E 249 nm ALMEWR SR, 55K P SLN S 7E
16~26 mL Z ¥, VR T 32 mL 4Gl As
WF|, KB SLN FIZ5¥nl 564250 7. &9 SLN 6
SV, BUE B CEERRE E 2, RANEN e
W, AR EALAN W o/W x100%.
2432 WMEERIWCRERFESE T E S o
IR BE AL/, SLKHE AT i 0 R MO B o LA R
e, BCRAK DN BN 713 BIRAHBOR
HORILH R e AT

P 5 (40 mgrmL ™). (15 mg'mL ™). (A FEE
(5 mgmL ) H S eI, BEANKIE 3 4y, Bl
SRR E 25 B33 Ky (97.6+1.2)%, (98.2+1.4)%H1
(97.7£0.5)%; 45 W& I VA& H 100 e o 4 e
] 7 I T 20 KR ) 3
2433 AFREME K “2.4.3.17 TiF 75N
52 3 kB AT SN fE R, K& TIEN
84.7%
244 FaEPEES RFil& M E S e SLN R
B AT 4,25, 40 CIHETFHCE, 52 KB
EHABR, pH (kR 459K 3,

#3 TRIEZ. TR e T #E T 0 E AR KA RE

Tab 3 Stability of daidzein in daidzein-SLN of different temperature at different time

i 4C 25°C 40 C
M B2 /% pH {H 475 /mm A% pH 1 Hi f5/mm R /% pH {f FifE/nm

83.7 7.65 170 84.1 7.63 175 83.9 7.66 174

6 82.5 7.60 174 83.5 7.62 172 83.6 7.60 170

12 83.1 7.63 169 83.4 7.64 178 82.7 7.63 170

24 82.9 7.64 175 82.8 7.60 177 82.6 7.71 170

36 82.3 7.65 172 83.0 7.69 171 82.1 7.61 170

48 82.1 7.67 180 82.6 7.68 169 81.4 7.62 170

S R WAEA AR JE 54 TTCE 48 h, fuE
. pH {HARAE LA e, BB
245 AUKKNRER Zeta FLLLHIME RN
T A e T E#I1# ZAF 70 SLN 1 ¢ HAL . 253
IR P 4 044 () daidzein-SLN ) zeta
HIAZ I E—20~—50 mv I, “FIH—358 mV, #
2.4.6 YKL B AARSIRE 2 P o % 42
2461 JREMEEE SRAENTIEI E B S o
PR AL [ RSN I, RETBUY A AE pHT.8
PR Eh 2% B I NI A 4% 1) Tween-80, {244
(iR FE AR B Al 45 1F
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24.6.2 trfEMhZdeaxh)  DUs SO oo Ok 25 00 )
W, INTE/K ZBERIR S 100 pg-mL™ ik %
W, CLE M o wE R, ERIK BN 0.5~15
ngmL ™ [ GG, % “2.37 IR 5k
E, DAETAUD AR, R B 0y 1 AR bR it AT 2 1k
M, mE 5 o 4=113 925 C-5 069.1
r=0.999 6.

2.4.6.3 RANEEIBUGII S J7 ik e R RS R OB
WAL EHIC SLN 3 mL T#EH () F&
12 000~14 000)+', & 500 mL &4, A 500 mL
BN, VA RES 3 4. KRR E 37 ClE
WA P SR, T 1, 2, 4, 8, 16,

PR HI 24 2010 4 9 H 47 27 2545 9 ]



24, 36, 48, 60, 72 h WAMENTHE 3 mL, HI 0.45 pm
TALIENE I g, W G o E E. W AN 3mL

R4 A F B RIS BB 2 F (%)(n=3)

Tab 4 Cumulated released rate at different time (n=3)

BN L. DLAKRI & 2588 100% V508 5 1
JCERRBE % . BRI 4,

B Al/h 1 2 4 8 16 24 36 48 60 72
PRI SRR 73 /% 10.3 22.8 44.5 54.6 60.2 67.1 73.8 79.4 85.6 90.3
3 it
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