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# . BE HlRHEZESE microRNA-150 (mR150) FEEEFH B W 74 J 5 99K A0 (Que/mR150 SLNs), HEEHHM% T2,
TP HAR IR . SRR ELRE T A IR IR 2522 k. vk SRR o s i) % 0 20 Rz 2 1) B 2 7 [ 44k g I g Kkt
(Que-SLNs), LLIFH#KiAE. 208840 (PDD. G2 04885, MRALHMI% T2 FHE R IR mR150 L30T 440Kk
H, il Que/mR150 SLNs, 83 bl BEL VK TR I0 25 SR 4K R KT miRNA IR 202 I35 5% Que/mR150 SLNs Hfi K2
FIRSMREZIERE: KR MTT i EE Que/mR150 SLNs X Ak L3 A R 4 il HUVEC 5P, 30 Kk 1T 2 thn
it, WEEHAE HUVEC 408 RIS Ol JEiE 0 S iR BEZH 23 0] %42 Que/mR150 SLNs Xf R M. R 4T
2k, HITRIIBH BT 40K Que-SLNs #ZTE. RifRrAi. FEtksitr, HANMRKERY, BE 2 HlRFERE, Mk
FAFEN (85254129 %, #HE (1.6710.02) %, “F¥JRiE (110.00+2.10) nm, Zeta AL (53.20+5.12) mV; &
NIRRT AE RAR I, W RAEGPRRL R 18, 48 h W RFARICEZ (80.69+£1.29) %; TEA[FIPHES AR A )\ b
£ ER S mR150 fIFiE . (DDAB/RNA) 6 : 1B, PHE TR AR Al 2 ACK mR150 @54, HXH
Bl BALZIE/DN; MTT SLIREP, 50~150 mg/L 125 AR SR E % HUVEC 400 el B3 A a1 40 SR s e
KW, Cy5 5& S % 6 (coumarin-6, C6) X HEMAHRIC IR KBEA RN HUVEC 4H8; SRERMIEA L) A 278 Que/mR150
SLNs Z R Z% IR A AT S5 . 458 Que/mR150 SLNs [ S B4 Kkt 4 T2l %E . EAE L.
et Ewatly, BRTmB0REE L RS mR150 #E\ HUVEC 40, JyaEisAH 9GP 5 BE AR P 25 1M 8 B8 A AR S5
HITRTT PR L
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Abstract: Objective To prepare the cationic solid lipid nanoparticles (Que/mR150 SLNs) co-loaded with quercetin (Que) and
microRNA-150 (mR150) and investigate the preparation process, then assess its in vitro release, cell uptake capacity and safety of
ocular administration. Method First, thin-film dispersion method was used to prepare quercetin-encapsulated cationic solid lipid
nanoparticles (Que-SLNs), and the preparation process was optimized based on the particle size, PDI and encapsulation rate; Using
electrostatic adsorption method to co-load mR150 in nanoparticles (Que/mR150 SLNs), and the adsorption efficiency of the miRNA
by the nanoparticles was examined by agarose gel electrophoresis experiment; The in vitro release performance of quercetin in
Que/mR150 SLNs was investigated; The effect of Que/mR150 SLNs on the proliferation of HUVEC of human umbilical vein
endothelial cells was measured by MTT method, and fluorescence labeling was used to observe their uptake in HUVEC; And the
irritancy of Que/mR150 SLNs to rabbit eyes was examined by pathological tissue sections of rabbit eyes. Result After process
optimization, the cationic nano Que-SLNs had good drug-loading, particle size distribution and stability. The appearance of the
cationic nano-Que-SLNs was spherical, and it could be kept stable for two months. The quercetin encapsulation rate was (85.25 +
1.29)%, the drug load was (1.67 £ 0.02)%, the average particle size was (110.00 = 2.10) nm, and the Zeta potential is (53.2 + 5.12)
mV; The in vitro drug release results showed that the release of quercetin in the nanoparticles was slow, and the cumulative release
amount within 48 h was about (80.69 £+ 1.29)%; When the mass ratio of dioctadecyl dimethyl ammonium bromide to mR150
(DDAB/RNA) of different cationic materials was 6 . 1, the cationic solid lipid nanoparticles basically encapsulated mR150
completely with little effect on its particle size and potential. MTT experiments showed that blank nanometer mass concentration of
50—150 mg/L had no significant proliferation toxicity on HUVEC cells; Cell uptake experiments showed that Cy5 and coumarin-6
dual fluorescently labeled and co-loaded nanometers could effectively enter HUVEC cells; Pathological tissues of rabbit eyes showed
that Que/mR150 SLNs had no obvious damage to the eyes. Conclusion The preparation process of Que/mR150 SLNs solid lipid
nanoparticles is stable and reliable, with good reproducibility, storage stability and good biological safety, which is conducive to the
efficient delivery of quercetin and mR150 into HUVEC cells, which provides the ideas for the treatment of diseases related to
angiogenesis

Key words: quercetin; microRNA-150; co-delivery; solid lipid nanoparticles; ocular administration; in vitro release; cellular uptake;

safety; thin film dispersion; electrostatic adsorption; adsorption efficiency; MTT method; HUVEC cells; irritancy
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#PEAEME (age-related macular degeneration, AMD)
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it 2 (quercetin, Que) &—FEAGZHMAEY

WA E E R . AMD EIRHLE] A58 5 2,
HAarwt ek, HE5EMNE. REM A LS
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1 i 4 e A5 27 R Bk 285 ST A I 40 2 L R AL 2
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Avastin. JFEAH P8 5 S5 0 1 ik 4% 0BT 2R L 4, 2
AMD I RYGTT 1 FH SR o AR B ) 4 FH e L 5
ARG RT e 2 A O 0 LA S R B ) 4% 11
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T FTUE RO, 7 R 1 A B AR AR rh B A
% microRNA-150 (mR150) fi¢f# F il CXCR4.
DLL4. FZD4 55 I8 A A JE R R ek, AT 41t
ik 4 FEC 1A B 2E o RT3 1Y) RPE 40 D) e
i, %S RUEGNI W A A R, R4
BIEMER N MR E R, 55 B T A LA T
B AT EEAL M IR, SEURIRER, M
1M 51 S k225, ik, #HE RS mR150
AN, FIREZ L SPT AMD 1EH, 12577 3.
B2, BT ZKEEMIREEZE, AR E
fik; miRNAs A2tk Z, A LA AN PR & )
M KRR 1] 1 e AT TR BR 02 25 I S

[i] 44 HE 44 K Fi (solid lipid nanoparticles ,
SLNs) &l 4F >k K R ok 1) 87 — AR AokL 45 2 &
gt, ‘s LA RARR BT an o i I B & e g n =
P H e S R A, K 25 S B R T T I R AR
o, i85 UMK S 25 R 12420, fEIRTR LA 25,
YUK 2 RA A P TIRESAISENE . BHI 4R
T AR SEBL 2 ) e is 200, TR AR 5 R DA
KBS AL F, Rk, BH S [E A RE R 4K
LA 8 8 L A IS DURSE ()35 B B (], [ B e %
85 25 DL AR IS DU 3 i ME 7200 AR S g A
F 25 mR150 L [FE8 7E FH B+ SLNs 1, SEHL T
2GS RO S AR R 2 R Sk, A i )R
F R 25 2 1 5 3K, K 2k AR S BURFEIT R
9 AMD S5 U8 38 A2 R OGP0 YR 7 B AL SR
1 XEEHR

Agilent 1100 = R0BAH (LB, B 2R A
A]; Research Plus #ii#%, f&[E Eppendorf 2 #;
ZEN3600 ZHARL LA, e B B IR AN A BR 2 A 5
SYNERGY HI 2 Ihfelhril, %M BioTek 2 7l;
CPA225B HL T K1, 2 2 FH R BRA A s KMHI
FRFE BBV, T 2 R A A PR A 7] 5
HH-4 R EE K, HMREE AR A
RE-2000B Jig #5728 KA, LR A b gs]
Ymnl-1000Y 8 7 5 0RO A, B o BL S AR
B EAIRAF; JEM-1200EX % 5 B 7 0 s
(TEMD, HAH T4 TCS SP8 ot LR £k
BB, EE Leica AW BEHTR GREMN ST
JiEE 14 000), g RIGEDHARFRA A CHA-S
TEIRIRG 2% IR IR AR KPRk,
B BRI BHIKEHRAT: S1 BRE 3k
WS, FEECMRBHEARAR: 300 kD HIEE,

FEZ R R ARG PR 2 7]

M R 20t HR G, P 2 A E B TR B, ATk
549 100081-201408, Ji &7 50=99%, i 2 5K}
7, FigEZuwmkAEMREERAA, #H5H
C10376046, JiE4rE0=97%; KEUIHEAR Lipoid
S100 (SPC), #[E Lipoid 2w FfliigmaH s
(GMS), il AEMFEAE R AR R ) \bi
THERE: (DDAB), JE[E Sigma A ] JH [
(Chol), ECHEMHEAGMRAR; Exgreen %KY
Bk, bt B E PR A R R R A R A W 5 SR NE,
Biowest Agarose /A 1] ; RNase free 7K. mR 150 mimics
F1 Cy5-mR150 1T~ Eilg s H D HEARA IR AR, H
*H mR150 mimics ¥4 (5°-3’) 4y UCUCCCAACCC-
UUGUACCAGUG:; 73 T4l 5 1L AL 80( Tween 80).
HIE . I S A0 T el B A A PR A &
et Al B T35 [H Sigma-Aldrich A 7] .

N Bk I P8 R 40 HUVEC H Y 1R 2442
s BT EK AR, MEME, AR 2.0~25kg, H
VU1 R I S B S A BRA w3248, S Vr ATk
5 SCXK (JI) 2018-17,

2 FAEEHR

2.1 FHWERMAEFEAERMKF (Que-SLNs)
Bl & 53R

2.1.1 Que-SLNs fJffil& MEUEEM LR, H—
5E & SPC. GMS.. Chol. DDAB £ iR & HR A KL,
HEE T EEEN S OERAHERF, AR
i, fE 45 CNEUR R AR EANER, 1532
— ZHe A, I\ — % = RNase free 7K, 37 CF
IR AR TR, K AR A2 Y FH 20 P A i O34T e 75
S i 0.45 pm TALUERE, RI433] Que-SLNs.

[FVEAS I R 25 LAl 2% 25 1 SLNs.

2.1.2 BHEIRLLAEMNE RASESOIELS
4 HPLC 7%, l%E Que-SLNs Hifit iy X & &, it
AL R R 2 2P,

I =W Wy

WA =W W
Wa FTRAUK KL A i R R BT, W RO B R 2 =,
Wy RGN A B 25 1R 0 B 384 e 1) o
2.1.3 Fifg K Zeta HHALIIMIE  FIF ZEN3600 &
GV KR A 58 9K AL TRLAR 20 A [ Zeta
Az B 0.1 mL [EAM R AKRIR SMMES 1
mL, WEPKKIEAGRE N 25 C, AR 2
min, FAEEMEENE 3 K.
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2.2 iR E HPLC SENEFERNEN
221 ik BIEHCN Agilent Zorbax SB-Cis
(250 mmX4.6 mm, 5 pum); PLHEE-0.2%M R 7K
IR (60 © 400 AEhAH: wllls KA 370 nm;
B8 35 Cy dEFERE 10 uLs AR R 0.8 mL/min;
HRR B AR M R R T AT 2 000,
222 SOFHETIA RGO RS RR M B 30T T
ERET 100 mL &, IMHEHRREEZIE, #
57, BeH BT BN 99.60 mg/L (KIS Rz 25 %) IE b
TTRAE 5ot B ity 45 T
223  HEHASIER I H RS 2 H Que-SLNs i
1 mL % 25 mL &=, InH B R E R 24
FE, $25), F 0.22 pm LML, HUSpEmfE
T VR
224 ZMERRFEE 53Rk % BN L 20 8
mVATRE R E T 25 mL &, Bl 1.99. 3.98.
7.96. 11.94. 15.92. 23.88 mg/L (K] R it &k %F
UG % 92,117 BUR @R R, 18
SRUETHAN . DA RTEIRE (O MMty g
AR (4D APAFRFATEYERE, 3R R
A=29.601 C—6.502 4, »=0.999 6, 5H 7Kz
FAE 1.99~23.88 mg/L H A RIFHIZ MR R,
225 JREEEFEE o I ROHR R 20 R I
Que-SLNs. %[ SLNs % 10 pL, #% “2.1.17 BUF
IR, R 1 FiR, 2E SLNs
FEM R 2 IR (2 8.5 min) T4k, B AT 1%
LR R

I3 HIEL 1,99, 7.96. 23.88 mg/L Iz 20t R
VAT, 1% €217 U A H T 1 d Nl
SE 6 WK, ESME 3d, idIEmEMA, HEHN. H

A IS
LS
B
C, -
0 2 4 6 8 10
t/min

B 1 #HEESES (A). Que-SLNs (B). ZH SLNs (C) B
HPLC

Fig. 1 HPLC spectra of quercetin (A), Que-SLNs (B) and
blank nanoparticles (C)

[EAE 2 FE /N T 2%, U B AE 2 R T o

23 BV —HE R 1) Que-SLNs R 6 1y, 1%
“2.1.17 TR i S5 AR R E VR T AR, T EAS M R
R R Z I RSD 1M 0.82%, FIHi1Z ik ES
R4f.

i 2 W O e 2R K R VR T 45 05 04 24 4.
6. 8. 12, 24h N, % “2.1.17 Wi N @ik
e TR, 2558 24 h A Al VA VR P i B R e T
TR RSD {H N 1.04%, FIAMRMIEHRIE 24 h N

P B 1 mL 25 A R o 9 KR 9 1
3, BT 10mL £IEH, AR E A
1 mL [ s SR E (1,99, 7.96. 23.88 mg/L)
RO Bz 20T I VAT, B R B 2, 442,117
TR i b ere, MEM R RS &, R R
R, GREW, K. P &3 ANEEIRE R
WY 102.72%. 100.32%. 97.34%, RSD &
SN 1.36% 0.71%- 0.80%, &% 7 Vv
R4F.
2.3 Que-SLNs #l& TZERRMMK
2.3.1 M RBAERNFEL  5EL0.5. 1.06 1.5
mg it R, 1% LRI AT 2, il 4% Que-SLNs,
SN A R R AR 2 B BT RIS GO R kAR . 2
SrEEEe (PDD DL R . 25Nk 1
B, BEERZGEIEN, QHMRIREH R, P
FiAZ N PDIIZHTIE K, Huk A 0.5 mg #it i = AF Ak
232 AHUEFILLEIESE B 0.5 mg MRS
ERALTT R BRI T AR B A 5 TE K
CEEREEHR (101, 2014 5D 1, %8B R
T 2% Que-SLNs. £k 2 pun, M@
B K4 IR A R 2 1) 3 2R B 0, (R RE AR R I AS K
WO PR -TOK CRERN S - 1V IREVEFIE AR .
2.3.3 GMS/SPC bl #%% B 0.5 mg it &5
1 TREMEFERAEI Que-SLNs FiJ#ifZ. PDI. £
HEWRENE (X+s,n=3)
Table 1 Effects of quercetin feeding amount on average

diameter, PDI and encapsulation efficiency of Que-SLNs
(xxs,n=3)

i &/mg  FHRE/Mmm PDI fE /%
0.5 134.10+3.03  0.28+0.04 79.07+0.84
1.0 239334462 04840.08 78.53+9.19
1.5 311.70+7.85  0.4940.01  76.43+7.69
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#*2 TEBHAEFEEX Que-SLNs ¥ifZ. PDI. GFf%
G (X s,n=3)

Table 2 Effects of mixed organic solvent ratios on average

diameter, PDI and encapsulation efficiency of Que-SLNs

(xxts,n=3)

#*4 7 DDAB A%} Que-SLNs #ifZ. PDI. GFf%
BEMm (x+s,n=3)

Table 4 Effects of feeding amount of DDAB on average
diameter, PDI and encapsulation efficiency of Que-SLNs
(xxs,n=3)

AAG-ToKZEE Pk mm PDI A R/% DDAB/mg  “F¥JHifE/mnm PDI A 2/%
1:1 129.53£3.47 0.38+0.05 68.12£0.56 0.0 79.37£2.76  0.3940.03 5826+ 2.38
2:1 122.77£2.08 0.46+0.08 74.54+2.98 5.0 114204157 0.32+0.01  86.66+10.34
5:1 132.77£4.02 0.39+0.02 79.07+0.84 10.0 124174220  0.28+0.01 92,99+ 1.40

ANEECE GMS/SPC (201, 1:1. 1:2. 1:4),

WTRABERTR, % AR T ZH 4 Que-SLNs.

SERUNER 3 FioR, fEH0 SPC (I ELAIRS , Que-SLNs
Fi427E GMS/SPC LeBilh 1 2 2 I A e/ ME, AR
£ GMS/SPC by 12 W H &AM, #HhE
GMS/SPC LA 112, BEARAEAR R 1 4B G
JRAFALT, 7E LR N BEE S N, AT LA
2 a2, (ks e pint, miEKk
MRk, BREWAARRm, maeliiEE, BKh
151 (R MG AE AR 3 AR A R 2 AR IR TR i m], -
ANFNT- 2G0T 2 (B ISR R 7

#*3 A[E GMS/SPC LEfIXt Que-SLNs #ifE. PDI. €13
FWEM (Xts,n=3)

Table 3 Effects of GMS/SPC ratios on average diameter,
PDI and encapsulation efficiency of Que-SLNs (X s, n=3)

GMS/SPC  “F#Jfife/nm PDI B3 5/%
2:1 216.67+ 551  0.39%0.18  70.79£6.45
1:1 141.37+11.08  0.45%0.10  76.74£3.61
1:2 116.60+ 121  029£0.02 82.05+0.83
1:4 149.87+ 840 0.50+0.08  60.60%1.33

2.3.4 DDAB HEM %% DDAB &FH & SLNs
(BB R, A miRNAs 8 M RERZ MRk, #ont
SLNs H1 DDAB HE T #%%. B 0.5 mg itk &5
IRAE TR AR, MU AN [ DDAB [ & (0.
5. 10mg) BTEMNELKOEEREHERF, %G
FIRTZH1%% Que-SLNs. ZERUNFE 4 fir, FEE
DDAB 34011, #ft 2 2= e RN, (HPERARE
Wik, WAL R A fE DDAB £ N —Fh W/O B
A, FER S AR AR T R SRR 2 A 7
oyEEfl, M EE R, [ DDAB XA/ERN—2%
R TR, BEEE RN, BRI
Mo st hn. Wi E 5 DDAB #EAEN 5 mg
il % Que-SLNs.

235 HANESHRAHEE I 0.5 mg Hithx
5 BT R AR, TR S K QRS
R, SCRARRSGES, R ER T %
Que-SLNs. Z5RUN5E 5 fow, FAG S D2 LLGE
PSRN ERISE N, AKORL R REAR A P T B, T et
P AR HHEHIH % Que-SLNs ¥
AT N, AR B YR T 30 e SR 3 st
SR, T LA IRLAT AR A Th 2, SN Y A I
(] [Tt e ) R AR R, B A v OO B 3R [
IR RL. 25 L, EFEHEADIENy 400 W,
PR E A 6 min (IS AFED AT,

®5 ATEEAIIERFMETER Que-SLNs #ifE. PDI. €3}
EHFM (Xts,n=3)

Table 5 Effects of ultrasound power and ultrasound time
on average diameter, PDI and encapsulation efficiency of
Que-SLNs (xxs,n=3)

UIESYSE
400 W+ 3 min
400 W. 6 min
800 W. 3 min
800 W. 6 min

BEE%
85.91+2.44
88.42+3.56
88.92+4.30
84.98+4.83

SEYIRLR/nm PDI

146.07+5.92 0.37+0.04
110.00+2.10  0.30£0.01
116.60+1.21  0.29+0.02
111.87+1.21  0.31+0.04

2.4 Que-SLNs #ll& T Z R HFFAE

e FIR R R LR, ik Que-SLNs 4k
Ji il LZaF: #RIGMS 5 mg, SPC 10 mg,
JH[EEE 5 mg, DDAB 5 mg fil—& &M &, 5mL
SEMR-TKEE (50 1) FHREEHEM, ER
IR, SR IE IR R 2 R AR AL i — B35
(R, %35 1] RNase free KK AL, 945 ke
75 RN 40%IR L8 75 6 min, 1 0.45 pum fFLIENER,
BI7% Que-SLNs, fill€ 3 fitFEM, MSHGEEN
(85.25+1.29) %, #HZAjEN (1.67£0.02) %, i
%5 (110.00£2.10) nm, PDI 4 0.30%+0.01, Zeta
AN (53.20£5.12) mV (n=3). Que-SLNs [
KR A Zeta FRALRIZNILILIE 2.
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30 100 © 500 0 50 100
FifE/mm Zeta HLf7/mV
El2 Que-SLNs BIKI{Z 0. Zeta BRAIFISIN
Fig. 2 Particle size, Zeta potential and characterization of
Que-SLNs

2.5 AEMREEIRISIZ

HU 50 uL Que-SLNs iAW, ZiM ISR
miRNAs i, fE=R FREERE 30 min, BI{5
Que/mR150 SLNs EAEMEW . FHEHIAEAT,
PR B AR IR A, DA AN R BH & 44
£l DDAB 5 mR150 FIfig k. (DDAB/RNA), 4
)41 2 ASF i Que/mR150 SLNs 244
2.6 NEIMAKEEPHIRIE
2.6.1 ARFEGKE S F miRNAs ik fe 2 ¥
AN DDAB/RNA ) Que/mR150 SLNs & &¥iHiks
% 1 mL, T ZEN3600 49 AKRLFE AT M H KL A2 Zeta
HA, WEIRE N 25 C, “PATIE] 2 min, 4558 W
3,

iR EW, 2 Que-SLNs HI-FHkifz N
(110.274+2.15)nm, PDI A 0.28+0.01; %1% mR150
Ji, 7 DDAB/RNA 4 6 01 B, Que/mR150
SLNs W PRzl (201.87+0.74) nm, PDI A
0.134+0.03. 7£ DDAB/RNA 1y 4 : 1 i 237
Hafar, PR S92 Y DDAB-Que-SLNs AS A& LA
44 K&K miRNAs.
2.6.2  BifEWEEER YK SLIG0 FREL 0.3 g BEfiR
BEIET 30 mL TAE S8, TRy In#as i, whivs
2 IR SEATEAR, TRHI R 1% IR, I 5 uL
ExGreen $£27, 18] N\ il Ji B 3548 P , 85 A AR T-5 30 min
FEBEAE G, RN kI . 3B 10 pL AS[H
DDAB/RNA WEFE 5 5 pL EAEZE MR A
FLERE 10 pL, 7E TAE 220, 100 V18 Bk
15 min, BREERGMEH MR, EHRILE 4.
ZERKW, # miRNAs 7EFLP AT, WS &R
T%; /£ DDAB/RNA N 4 : 1 I, 58 EEILN,
H—EAWFE AT, R miRNAs KW ELE 24
A —7J71fl, 7E£ DDAB/RNA HE A 6 : 1K, JEESH
miRNAs JUF&A, MmAaimEEsLr, K7
miRNAs JUP-2 5 R 46 7E B AR R gokhid, x5

250

0
Que-SLNs 411 6:1 8§71 1211 1611
DDAB/RNA

60 1

B

454

301

151

Zeta B/ /mV

_15.

=30

Que—S.LNs 4 . 1 6 . 1 8 . 1 12.2 1 16.2 1
DDAB/RNA

3 A[F] DDAB/RNA RELL Que/mR150 SLNs HJRITE

(A) 584 (B) Tk

Fig. 3 Changes in size (A) and Zeta potential (B) of

Que/mR150 SLNs for different DDAB/RNA ratios

DDAB/RNA
61 8.1 1201 1611

4 7[E] DDAB/RNA %1 Que-SLNs I} miRNAs FI520
Fig. 4 Effect of different DDAB/RNA ratios on miRNAs
adsorption of Que-SLNs

ARG E A miRNAs G131 RE % 2L T3 4516
WG, #E— DUl ALY DDAB/RNA 4 6 : 1,
B DG 85256 % ] DDAB/RNA N 6 1 KHfiE
mR 150 F1 Que-SLNs I & .

2.6.3 Que/mR150 SLNs JEA&2AMER KAl 4 1)
¥4 SLNs 1 Que-SLNs, DDAB/RNA } 6 : 1 [{]
Que/mR150 SLNs FH 2l /K #RE 22 3 B IR B 22 4
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F, H 2%BERS R 5 BRI, HES RS WA R 2.
SIS, RIS, SR 5. 259K SLNs 2,64 Que-SLNs ¥R RS e it

5 Que-SLNs JEAS LLEFM B, K/AMHZEAK,
FIAEAE 110 nm A 47, 2, mR150 452Kkt Que-SLNs
FEK, RIFRAE 200 nm A4, X5HEEHUHERT

200 nm

2 SLNs

Que-SLNs

77, fill#% 3 fit Que-SLNs, BYIRAFTE 4 CAET,
182 NMH AN EHLRAZE Zeta AL, S5 ILE 6.
257K Que-SLNs 78 2 ™M H N E «

5 ZTH SLNs. Que-SLNs. Que/mR150 SLNs #J TEM
Fig.5 TEM of blank SLNs, Que-SLNs and Que/mR150 SLNs

%6 Que-SLNs BIEFIEM (X+s5,n=3)
Table 6 Storage stability of Que-SLNs (X £ s,n=3)

t/d A% /mm PDI Zeta Hifii/mV
0 111.87+1.21 0.31+0.04 58.07+5.49
1 112434061 0.31+0.01 57.50+3.27
4 107.57%1.55 0.34+0.08 48234731
7 116.40+2.26 0.35+0.05 57.40+2.91

14 108.17£2.39 0.36+0.07 50.77+6.2

30 109.5742.19 0.34+0.05 50.77+1.12

60  113.3342.89 0.440.01 49774221

2.7 Que-SLNs BIRIMNERR

ARSI R B NTE AT RN 20 7L, W S
SIRTRIRILE A 37 °C, #5512 1EE 100 r/min.
FHBE 3 A FATHRE, B Que-SLNs JRARIAEW 2 mL
BiENTEG, HEEANE, R ILE, E 50 mL
T 1%F AL 80 A= HEER KA, TE T i 1]
AC0.5. 1. 24 3. 4. 6. 8. 12, 24, 48h) Hupt
I mL, [FBANIT 1 mL AHRREEE R . K
IURE R AE 7 000 r/min 554 N B0 15 min, HX 10 pL
FEAE “2.1.17 TUN s 264 N abRE b, THE R
BUBEHCR (Q0). R CAAH TR IR Sk B R 2% k)
TR B A E R AT RS MR AL . S5 R
L 60 BHEIRTEN, ViF B R 3 AE 4 h I R AR TR
SE4 . T Que-SLNs VAR BT AR, e IHEUE,
48 h WRJIETS (80.69+1.29) %, ik TR
MERAEH . &G BIPRIEMT & — X3 %77

200 ngn
Que/mR150
100+
80 . "
B -
5 60 M Ry
= ). #- Que-SLNs
= "
X 40 4
B (P ;
20 - /
o
O T T T L) 1
0 10 20 30 40 50
th

B 6 HEEFBEHIAS Que-SLNs Fifil 57 Z AR INEHh
% (x*+s,n=3)

Fig. 6
Que-SLNs (xts,n=3)

In vitro release curves of free quercetin and

&, AN In(1—0,)=-0.126 09 t—0.806 08,
?=0.996 6.
2.8 Que-SLNs FUZRfSMEE R

N R LA P8 R 4l HUVEC K595 F 37 C.
5% CO2 251~ , HUAEKIRA R I8 HUVEC 4 fd,
H 0.25%EEAHEAE, TIAEA 10%64 MiE
(156 AR TR IR A B R B, FERAT 34 5) . FE ek
THERR EHE, A MRk B, PR T 96 FLIR
o (REFL 5000 N, FERGFRAE 4k 2R 9% 24 h A
PNGEE S, FFLREFREE, ¥ B AR SRR
FEZIIR e RE IR B (295 2 L GoRIR FE A BE 4y
WA 504 75 100, 150, 200 mg/L), S E
4 hJa, BHPEEEH 10%06 4 M5 52 R 7R3 4k
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ZEREIE 48 h, FFLINA 20 pL 5 mg/mL MTT &4k
HWE 4hf5, AEEAREFRE, BAMA 150 uL
DMSO ¥, S5#K FKESRY 15 min, AJEE
490 nm &b, FIBFEC A1 A 490 nm 3 Kl &
W () . BHEE 4 ML, DAINZm
To MG B FRFL AN AL R, BRI FL A
WEN, FEMRAER. AR MRfAER=
(A 2s5—A we)(A »0—A wz) THEAMMAAER, 4R
DL 7. 558K, SLNs Fl Que-SLNs 44 KA AE
KA R IR E N 50~150 mg/L i % HUVEC 4]
HOAFIE 3% A B 520, {2 200 mg/L SLNs 54y
WG, HRAATERE TR 78.84%. ik b ik
FE SR A WM R 40 B AFVE & RIS, Mok 50~
150 mg/L G RE5T 5 B ik AT J 45 () 40 it 4

B SIREG:
120 ==S[ Ns
E=E(Que-SLNs
2 80
5
e
£
= 40
0

100 150 200
AR RHT IR FE /(mg L)
7 REIDRMERERE THKAT HUVEC HHAEHT1E
M (Xxts,n=4)
Fig. 7 Effects of different blank

concentrations on proliferation of HUVEC cells (x £ s, n=4)
2.9 HUVEC HI4paiRENELE

2.9.1 XFEARC Que/mR150 SLNs HI#I4  H#&F
7.7 -6(coumarin-6 ) Uiz %, cy5 Fric ) mR150
RE mR150, %1 “2.5” TR J7 ikl 2 X% ehrid
ff) Que/mR150 SLNs (C6-SLNs/cy5-mR150).

2.9.2 W IEHRIC C6-SLNs/cy5-mR150 (1) 4H g #5%
Hsend  BON ¥4 K HUVEC 44, &b 1X10° 4
HUVEC 41 Ri7E ROt RAEL HBRm, WhEE
WG, B 500 pL XUt 1o B 44 g ot g Kok
(% 0.5 ug cy5 Fric# mR150, 0.17 pg Coumarin-6)
4hJ5, FEEW, I PBS BRI 2 Ik, ] 4%Z B H
BE[E 229 10 min J5, 4682H PBS ek 2 e, I
A DAPI 44005 & 5 min 5, IINPEREHIHR LI
W, FEROCILRAE T WS R I GG . &5
Wik 8, DAPI Fric (40 AU AZ i ¥ 4. 2% 5%, Coumarin-6

nanoparticle

Coumarin-6

25 um

8 WRHARICHI C6-SLNs/cy5-mR150 7£ HUVEC £Hf8
TR HRERIGER

Fig. 8
uptake of C6-SLNs/cy5-mR150 in HUVEC

Confocal laser scanning microscopy images of

5 mR150 CcyS) #EHRHGHE M 43 5l w5 4 B
L5, VLEIEZS SLNs St AR, HHEA
FMLIA fridE— DT

2.10 Que/mR150 SLNs FY AR B35 22

2.10.1 Que/mR150 SLNs [IHR#AIBHE L L
@RI =K AR S R, s TR RR S/ IR
AP ERIK 50 uL, A7 R 50 uL Que/mR150 SLNG,
Iy HRCSBAIREE 2)5 24 64 124 24, 72, 120, 168 h
TR IR B R BB o $4 B8 Draizel3 4 R0 4 0
36 U 4 Aw dE AT IR B B E AN . SR BOR,
Que/mR150 SLNs 4HZ UL 1 IRG ) WL A D
B, FEIESA 0.8010.45, HA A A
N0 4y, BITE 0~3 IR

2.10.2  AMAMEHZEMN SBARE 7 RayEHA
AL, FE 10%48 /R B AR, 7 R B
REVE B/, 75— W RIS s U, P A 1 e
MAHATU R, JEEN 3 pm, FTRACKE-HA e
o, A S A S BB 2H 22 e, S5 R L
Kl 9. B9 n%0, NS Al Que/mR150 SLNs £H [ f
JEE b R AR B N e R, MRHES R, BEE AT
BEHEFI R, BRI RV, & REH
Que/mR150 SLNs X Z % /1 5t b 17 4 Mo JC BH 2 45t
i, BONEA.
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Que/mR150 SLNs 4

A ER KA

B9 RARABAREFIIHRER

Fig. 9  Pathological section of rabbit cornea under

microscope
3 it

SLNs il #4772 F 2A SR SER) Atk
ZE ORI [ AR08 - PRV EDO), s R 7S
TRV PR FLERISE, (H R LA 2R R IR T T A
JIETE ) & 1 AR b T B AR L s, T REAE
Wz 28 R AR B A o T R - 7RV AR IR, ) T
W RRE N R, EEMNL, EHTAREAY
SLNs il #& . DRI,  ACSIEG e FH 1 6E- ik P vk )
FHESF Que-SLNs, HFIH Que-SLNs K [l fri i 1
FLf IR P mR150, M A EE mR150 S5 &
f] Que/mR150 SLNs.

TESZEGH, Que/mR150 SLNs & -&WIHIKLAEHE
# DDAB/RNA G434 gy, B A4S = 12
Que/mR150 SLNs & &AW PDI {A i /» 175
4 Que-SLNs i ff] PDI {, H7t DDAB/RNA Lt
B 6 1 1 Bfd/h. AIRRIRA A, BEA I mR150 Y
iz 2% [ o 0 KR 2 T BOREL RS, R kAR AT
A¥—, M5 mR150 E4)5, Que-SLNs ik —
SEFEFE HIRG RS, SRR mR150 BEA 24045 4 18 [ 44
TR AR RL T, (R 2 A SE IR . $5—.
1 DDAB/RNA LA 4 ¢ 1 B 286 B, ROAAR
JFR B W FE ) DDAB-Que-SLNs A2 L4 & K& 1)
mR150. % DDAB-Que-SLNs [ & %8 ik,
Que/mR150 SLNs EEWI Zeta FLAI AR IZ T
T Zeta HLAZ 38 I 34020 8 TP 2%, U mR150
EEpCLi Tk i) =k

FEBR R f vk 5, £ DDAB/RNA Jii &
EbRTF 6 0 1, IGFLP mR150 Wi &b 6 ¢ 1 BP 2
A, AT RS R I R A YA EHE mR150 HE HL vk
R, G T EEMTI, L% DDAB/RNA
JREES 1201, H% 16 1 1, miRNA %4548
BoRER, HAEWES. [, Que/mR150 SLNs &
A Y)1E DDAB/RNA LG4 4 0 1 I A% mR150 45
e, FTUCEEE &, 1B 6 & 1 FHEE T

RS ST, YU AT DDAB/RNA N A 58 1k

XF mR150 ALEL, X MIHIE T 2 BT 4518 . £EHI7]

AbTT R, BARARYE 25 B BRAL R B R AL

AbT7 AVEE B, (R AN RO F B2 I R K S

mR150 W7 &, E NIRRT, RREHK T

LIRUET I R, SR B s [ 44 i B 4 Ko

SEIAHRBC A, 3E— B0 AL J7 Bl ASRAS B
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