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(57) Abstract: The present invention relates to a nanoparticle composite, which is endocytosed into cells and used to treat a disease, and
to a manufacturing method therefor. More specifically, the present invention relates to a nanoparticle composite and a manufacturing
method therefor, wherein the nanoparticle composite shows improved endocytosis efficiency by modifying the nanoparticle surface
with a lipid-based material having high stability and excellent biocompatibility, the nanoparticle composite can attain direct passage
through the cellular membrane as well as endocytosis, and can be effectively endocytosed into spheroid-shaped tumor cells, by hav-
ing a tube-shaped lipid structure combined with a portion of the nanoparticle surface; and the nanoparticle composite can be easily
mass-produced by using a top-down manner, in which, the lipid structure is not attached directly to the nanoparticle, but the binding
of the nanoparticle and the lipid-based lipidome (bubble, liposome, etc.) is induced, and then the physical force is applied thereto to
disrupt the lipidome, thereby forming the lipid structure on the nanopatticle surface.
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o b
re 41 ¢
I

&,:_ngm
9
2
>

< 1
3k

Sk
o =
FAA G E 7 A oA L Aol o gk A E AV g5 ST
01 0.0 ol 2= o]
AT = T »-T.

<ol 6> U= 2F H A o] f-H A oFE g A 2] Hot

1. €37 (Human serum albumin)-& 0.1mM HEPES with 0.01lmM EDTA®]|
40mg/mLe] 5 o] 5= 5 thiol-modify VEGF siRNA duplex(5¢ modified)E
a1, 7Rl siRNAZE S8 &9 o] Bhafd w7hA] 100% o §&-<

ImL/min®] S:5=2 274 5 23g ool ol g2 sk 5ok 5,

n)uhe B9 1] 3 S o] &al A 7] &5l PBSE Al %-4F8te] 3000rpm, Smin
Z70 72 AMF IS A3 T micropelletS A 2] 3F A} M (siRNAZF EA4] &
L= AH(siRNA NPs) E 3] 31 0. 22 A AT}, 47| thiol-modify VEGF siRNA
duplex 2] sensei= 5'-~AUGUGAAUGCAGACCAAAGAA-3' (A DT :1)0]aL
antisense+= 5'-thiol-UUCUUUGGUCUGCAUUCACAU-3'(X @ z.:2)0] t},

2. A Aol 69 104 HAAH siRNAZF HAE Y= 2HE & & A (A A4 19
3004 &4 H BEo] PBSO Img/mlé] 55 35 o] Ao dole F,
RTON A 2A 7F o] A HES- A1 71 B 2231} 7] 7] & o] £3}o] 2W, IMHZ, duty cycle
100% 27 0. 2 55 o] 4 mechanical forceE 7}sF 3t} o] 3, 33 ¥ 8] E-0]
AAT2A & Fws] AT A%F, 141 o] 4 RTol A incubation s}
siRNAZF S A @ Y=l 2bo] o] i diatol] A 24| 71 A 73k siRNA7F
A H Y= A} 5314 (Directional siRNA LT-NPs)E & A 5131 ¢}

3. A Ao 62] 1 2 209] 4] siRNA NPs, Directional siRNA LT-NPs¢l] tH 3+ Gene
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[93]
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[95]
[96]

[97]
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[99]

[100]

silencing S &F¢1ale] &= 9 2 109 YEFH ST} Gene silencring2] 21> MCF-7
A 3 (1x105)°]] siRNA NPs, Directional siRNA LT-NPsE 212} 34| 7F & 9F A 2] 3F
T, 24X 3 Wl ¥ g 2ol mRNAE F&E38kl o, &2 W S = A 3o gt
PCR-E -3 3} 31 T}, PCR gel retardation assay©l| 4 -7 A} ¥l = (gene bands)=
GelRed Nucleic Acid stain.©. 2 §3 2} %] 31, Gel Doc imaging device®l] 2] 3
A2y s T}, = 102] 739, gene band 9] intensity & ImageProE ©| -85} ¢]
A e w2 Gkt ks e Utk

4.5 92 102 H.H, siRNA NPsH.t} Directional siRNA LT-NPs& A3} 2
| gene silencing &8 °] 4 -8 A& &1 4= glof, Y= d A} H5A 7}
FAA = A2 g o R AFEE S-S o 5 Q)

.

(¢}

<2 Al of| 7> Tumor cell spheroidl| 4] 2] &5 H 7}

1. Tumor cell spheroid+= ¥ WE2] Q1 adherent &4 322} €2] 3D culture S
o] g&3Fe] F-23hH, o] ¢ & spheroid = YA 37} vl X0l A floating =] A AF2}7]
wj<toll & M EZEo] B A ApebAl "t A A ek FEjrr o 24 9
Extracellular matrix(ECM)-& mimic$tthi= 4 A 27} 91 7] wjs-ol] #| 2 31 H
7| ol] whE tissue penetration ¢ F-E in vitro®l| A ZFQ1S}7] 9] 8)] o] B El o A
A5E zl8skglt.

2. Spheroid A| 32 3 A

Poly(2-hydroxyethyl methacrylate) 10g-2- 100% pure ethanol 1L°l % 7}5}¢]
60°Coll A =<1 ¥, =21 Poly(2-hydroxyethyl methacrylate)E 100phi 7] = 3.3ml<-
plate A A| o] Ea1F FAEAA A 244 7F &< I Z A A A coating & 3 8FaL,
Hell A =8| ¥ platee] MCF7 Al 32 & A =5FaL 5 & <QF f-#] 5} <] spheroid &
A A EE AT

3. Spheroid A| 3£ ol Y= A} E-31A] o] A 2

(1) A Aol 19] 104 & g Y= AHINPs) 2 A A o] 12] 49] ()l A 73 gt
L= A} 531 A (Directional LT-NPs)®l| t & Spheroid Al 3 41 3% &8 -&
Bt f18ll, €25 v & ol &8to] o|u| A gtete] 1 A E & 129]

L EFH T DAPIE ©]-&-3to] 3 o] 1A A A o] 79 204 & A ¥ Spheroid
& B MCF-7 Al #(1x109)°] Alexa 555 93 dye7} A1 ® Y=d A H =2}
B3 E A g F 3x ko] A Ao T2 dAn & o] &3t

A sk

(2) = 11& B Y2 HFA 7F v =i 2ol vl s Al A3 8ol
Hole& F1E 4= 9lo], o] & F3ll, &< in vitro 74 ol A {7k o} 2} in
vivoE mimic?F $HF ol M 5= Y d2F B34 o A5 agol ks Feled
Aol Y= d a2t A= 24 oA o] Hold A Edold a8& 7S ¢

o]
AR
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