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Preparation and characterization of nanostructured lipid carrier modified by
hyaluronic acid loaded with three components in Ginseng Radix
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Abstract: Objective To prepare and characterize tri-components nanostructure lipid carrier of Ginseng Radix modified with
hyaluronic acid (HA-OUR-NLC). Methods Nanostructured lipid carriers (NLC) was used to wrap mount three difficult soluble
active ingredients in Ginseng Radix including oleanolic acid (OA), ursolic acid (UA), and ginsenoside Rgs. Then using hyaluronic acid
(HA) as the target factor, NLC was modified by charge-adsorption. The dynamic dialysis method was used to test the release. The
cellular uptake and cytotoxicity of HA-OUR-NLC on SMMC-7721 cells were investigated by flow cytometry instrument and MTT
assay respectively. Results OUR-NLC was prepared by ultrasonic dispersion of solvent using NLC as carrier material and CTAB as
emulsifier, and its appearance was light blue opalescence. Then HA-OUR-NLC was successfully prepared by charge-sorption method
with round shape and uniform distribution. /n vitro release showed that it had a sustained release effect. Cell uptake experiments
showed that HA-OUR-NLC can be taken up by SMMC-7721 cells. MTT assay results showed that HA-OUR-NLC had inhibitory effect
on SMMC-7721 cell proliferation. Conclusion HA-OUR-NLC prepared by solvent ultrasonic dispersion not only has good physical
and chemical properties, but also has a certain sustained release effect.
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BEE (TEMD, A2 CWRIHA R w80l AE flk
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AT Co mAdff, £E BD A+ .

X i OA (H1t'5 130826) UA (fit'5 131107).
Rgs (b5 131029), FifEE /3 H>98%, I H KHAf
HHEMAR AR FEWRER (HA), X5
& 150 000, F§RUPERHEEZ A F]; N bidk = H R
b (CTAB), Zriral, RKiEmh Kb lH) s
MTT &, 85> 50> 98%, sl i L4 H]; 10%
P ad- g, miMUFEFAR; REOM, biE
HEREMEARER AR PBS, FEABIEMH A
HIRAF,; “HEWTHM (DMSO), Z#ral, Xt
(10000 IU & 2, 10.000 mg/mL % %), RPMI-
1640 W fREE IR, ¥ H%E Hyclone 2 F].
SMMC-7721 40k, MH EigESRAx] .
2 FEEER
2.1 OUR-NLC HI& R 5 RIE

] FH 8 71 7 3 0 i % OUR-NLC 942Kk,
HAKERAE RS % FRE 2 mg OAL2 mg UA.2 mg Rgs,
PR 1 mL. PR HIMEE 18 mg, 60 CIK
WA FHRAE S mL oK OB, 78 0,
FEME I IBFEE R R, A HIAH 2 BUE 30 mL 2808
K, G 28, RN A REREA, AT
50 mL %A 1% CTAB HIZKIER A AL IHHE R H WL
W57, EPfS OUR-NLC 49KHi. fEAHIR &4 T idEAT
3 AR SESS, DIGPRRLFIRIAR  Zeta AL, PDI,
BB NTE AR, 45553008 (99.04£3.02) nm.
(72.0042.13) mV. 0.22740.010. (44.23+2.18) %,
RSD 7354 3.05%-. 2.96%. 4.41%- 4.92%. "%,
AH [E] B4R 25 At S SR R 27K, il 45 g Kok
HEIA AR AL 22 /N (RSD<<5%), iIF B VA 778 A 20 ik
TR KR L2 I B A
2.2 HA-OUR-NLC HO%I&

ARSI K FH HA Aar W B 25 1) % HA-OUR-NLC . 1=
B 0.50% HA /KIEW 10 mL & T-ke#r 1, 7€ 30 r/min
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1 HA-OUR-NLC 5F#HRIESEEE (X43 000)
Fig. 1 Picture of HA-OUR-NLC freeze-dried powder by
TEM (x 43 000)
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231 it

(1) OA Fl UA a3l S -0, KK 205 nm;
WM A HEE-/K (92 1 8); AR E 1.0 mL/min;
FEIR 30 °C; HEREE 10 pL. FRGESRELLL 2 Rl oy
I T AT 2 500,

(2) Rgs ik 2627 AP K 203 nm; i)
N HE-7K (55 0 45); fRFE 1.0 mL/min; A%
1530 C; HEFEE 10 uL. FHICESH B LA R itk
TFAMET 2 500
232 ZMRRFL  S4FRE OA. UA. Rgs X
W& R, F pH 7.4 1) PBS 2%, BCHIFREIKE
N 1.0, 0.8, 0.6, 0.4, 0.2. 0.1. 0.05 mg/mL [{] &
5l OA. UA. Rgs XA, PBS ¥l 184k M:RIIA75
FE N OA Y=680 000 X—2 468.3 (+*=0.999 3), UA
Y=270 000 X—6 854.1 (7=0.999 2), Rg; Y=
327246 X—2 468.3 (2=0.9992). ZEiFHKH], OA.
UA. Rg; 7£ 0.05~1.0 mg/mL & BUF LM% R,
2.3.3 HA-OUR-NLC MIfR&MNEEREEEE RS
FENTIERAT BRI ST 78 o A3 R — 58 B TR
TRy Hi&E = pH 7.4 1) PBS ¥%fif, k2 —gEiE
W, 193] HA-OUR-NLC ] PBS VA7: FF5HiE

S mL, ¥ NG5 RENT T, KR O b L
%, BTHA 50 mL pH 7.4 (1) PBS [y AR, 8
KT (37.010.5) CHEEKBIR#H LL 100 r/min
TEEPREE, 09T 025, 0.5, 1. 2. 4. 6. 8. 12,
24, 36. 48, 60. 72. 84. 96. 120. 144 h B 1 mL
BHTAN,  FF B b 70 55 B[R PR R R A o
BB 12 h e — VUGB NTHMR . B23EW LA HPLC 52 B
BB AR, IHEAANA SRR OAL
UA. Rgs M RFURERE, LA R BV B ) i
K, HlE G geKkhi Rt 2. LR 2.
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Fig. 2 Drug release curves of OA, UA, and Rgs from
HA-OUR-NLC and free drug

H & 2 A %1, HA-OUR-NLC 7£ 96 h v}, OA 1l
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WA E R 1X10* 4 /mL SMMC-7721 4fijfd
BMTE 12 LR FRIR B 43 AL FITC ARic i)
HA-OUR-NLC (FITC #xic¥) HA-OUR-NLC Jii &k
JE°A 100+ 50+ 25 pg/mL). FITC A4 4 NLC,
T 37 CE:Z#FME 0.5, 1.0. 2.0, 40 h. HHZ
J&, F 1 mL PBSi&EVE 3 K, JHAAIME, BETHMN
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B EP & F B0 5 min (1 000 t/min), 5 H 1 mL
PBS E 2. M5 FITC MR KA %
R IEAE , FH U A I 23 BT A7 B 20 S R B8 U175 4

ZER LA 3. 4, FH] SMMC-7721 4RE%+ FITC-HA-
OUR-NLC M HLE 5 279k BE 5% & B (A1 7E— 58
U N 2 IERE.
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Fig. 3 Influence of drug concentration on cellular uptake
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Fig. 4 Influence of incubation time on cellular uptake

2.5 ‘MARESMESEIE

B AE KT SMMC-7721 41, JHAk 4
Jo FH & 10%JML775 ) RPMI-1640 £ 77 3 1) 1, 241 ffa
W, THEG O EEAMORE R 0.5X10° A~/mL. B
T 100 pL iZ40A R T 96 FLANMRE TR N, BT
37 C. 5% CO, A F=FErh 45 7%, 24 h J5HUH,
RIS A AR YRR RPMI
1640 35753, Z9WMERRERE 58 0 (X
FB4). 0.78. 1.56. 3.12. 6.25. 12.50. 25.00~ 50.00.
100.00. 200.00 pg/mL 10 41, &HE 6 NEFL. H
BEFENE T 37 C. 5% CO, ZH s F- f v B 9%,
T 24, 48, 72, 96 h BLH 96 Lk, &FFLIN 5 mg/mL
MTT 20 pL, Z4kZE0SH 4h, B, Fhi RS, &
FLIIA DMSO 150 pL, #3445 60 t/min FIFEK F32
3 10 min, (OG5 MY ARG EBFRCEH]
492 nm PR ICE (4 A, FHiHE g
filR, GRNE 1.

SKH SPSS 17.0 BAFHAT G A0 B], Hidfs DA

X +sFow, BATHRRETTZ5HT (ANOVA) K.
P<0.05 B %= 5.

HHER 1 A, SRR E PRk SMMC-
7721 A0 MG FE EAT VR, A R R A A SE e
HZ5YE ] SMMC-7721 20 48, 72 h J& FIF0HI] 2
524 h LB, RIS, FESIHEER (P<
0.05). FILATAEILI NS5 18, g9Kpid (HA-OUR-
NLC) % SMMC-7721 ZHfasiE BAMEIER,
It 24747 ot 2 VA EE PR S I ) 22 1 s A [R1AR B
29T SMMC-7721 4 i 4 30 1) 2 i Bk 1] 48 K
M EFbs 24 h PUERRI AN 23 BAR, 48 h LUFHD
1l 2R 120 T T v A B S 25 A K, SRR
R 2H A B 2 R B R 8
3 g

NS B R H A e B A 2 2 i BARFE,
HAWFEER . H TR 2 2 5 R
T H A A T [F — 2k R R AR &L . NLC 1R 9%t
—RIGIE RPN R A IR S A R g, W
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%1 HA-OUR-NLC %t SMMC-7721 ApEIEM (n=3)
Table 1 Cytotoxicity of HA-OUR-NLC on SMMC-7721 cell (n = 3)
HA-OUR-NLC/ 24 h 48 h 72h 96 h
(mgmL™) AfH /% AMH 2 /% AfE 2 /% AfE T3 /%
0 0.356+0.035 0.438+0.065 0.369£0.026 0.573£0.022
0.78 0.344£0.014  0.011 0.4201+0.025*  0.041  0.32740.082"  0.114  0.464+0.019°  0.189
1.56 0.344+0.084  0.034  0.440%0.037 0.017  0.294%0.072 0.203  0.428%0.014 0.253
3.12 0.33740.022  0.054  0.357%0.044" 0.185  0.23740.022" 0358  0.365+0.079 0.362
6.25 0.323+0.012  0.093  0.327%0.018 0.255  0.240%0.073 0.350  0.348+0.018"  0.392
12.50 0.298+0.031  0.163  0.284+0.034" 0352 0.198+0.031" 0463  0.286+0.019 0.501
25.00 0.300+0.047  0.158  0.253+0.043" 0423  0.200%+0.047° 0459  0.273+0.026 0.523
50.00 0.28740.024  0.194  0.257%0.054" 0414  0.170%0.059 0.539  0.262+0.026"  0.542
100.00 0.284+0.014  0.204  0.208+0.052"  0.525  0.160%+0.012"  0.566  0.178+0.010 0.689
200.00 0.266+0.017 0255  0.193+0.084"  0.561  0.136+0.011"  0.633  0.110£0.008"  0.807

524 h MR FREIRE AR "P<0.05 *P<0.01

"P<0.05 "P<0.01 vs 24 h group in same mass concentration

2549 VR TR 9820 245 4 70 T A7 3 2 w1 vk s 1) 4
#, HMsR THA RGN M. K2 a3
BT NLC JG, WU A 24 oA 44 ]9 4L 2R 4 A
B RIRS AT R, PR R E R R AR, Y sREE
PR SRR A5
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T A o R H AT I B2 ] £ HA-OUR-NLC, OUR-
NLC 7ESEFERSS RN T, W4 HA F, B
HorRdag, R E HA E10K OUR-
NLC, ilidftfk, AILLEE% HA-NLC R4, &K
RIE), R AFERA . PERRIETRT % 3
SRR, 5 N R HUERA Y 6 R 2SR AR,
SR T R IR . @R 230 ) AT
FUA AT, HA-OUR-NLC ' 3 0 IR RE AT E 22 5%
FEXF 4303 B /N AR F/INIR A 76 B ARG 3 7 K
EFR I B RN TR, 7ER—I A 5, OA Fl UA
BRI E T Res, WL 5.

HA BB @i s i 7, R4
B A DL K B B A R SRR S5 T T B
(IR . ASCHRH HA B9k R #4k, L
SMMC-7721 ZHftk Ny, w5 HA-OUR-
NLC RE75# SMMC-7721 iR . It = 4m f X 5
M SRR W] HA-OUR-NLC figfli SMMC-7721 401

5 HA-OUR-NLC &HIREE
Fig.5 Structure of HA-OUR-NLC
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