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[Abstract] The small size, moderate drug loading, and targeting properties of nano-preparations make
them can be excellent delivery tools for drugs, genes or proteins crossing the cell or blood-brain barrier (BBB).
Currently, facilitating drug crossing BBB with innovative nano-drug delivery systems is considered as a strategic
approach for the prevention, diagnosis and treatment of central nervous system (CNS) diseases. However, with
the deepening of the research, the adverse reactions and toxicity of nanocarriers have gradually attracted the
attention of researchers. Based on this, this paper summarized the situation of BBB-penetrating targeted nano-
preparations at home and abroad in recent years from the perspective of classification of types and properties of
nanocarriers, and analyzed the advantages and disadvantages of each carrier. The results showed that nano-
preparations with active ingredients of traditional Chinese medicine (TCM) as carriers have become a promising

way of cancer treatment, but the complexity and diversity of TCM components limited its application to a certain
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extent. Further studies should be strengthened to lay a foundation for the application and development of TCM

nano-preparations in the field of CNS diseases.
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central nervous system (CNS); liposomes; Chinese materia medica
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TR 2 B R R 2, LA R TR I 2 T A R L A T 2R
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A o IR PLA R i R filh & 25 W) B i o 3 i N7
BRI 9 1M1 45 EC (RBECS) Rl /N il 28 Jie 5t 200 ity 4t 35
FE A5 BBB LAY, A BLiZ MSNPs HE 12 fiff RSV 1
Uy i% it BBB, 5 LDLR B & Ik 45 & J5 ol B & 42 iF
MSNPs £ RBECs H1 )22 I/ iF %% , 3k 1fij G A 2% 910 il
NP S O A M A K A . R B X SINPs 1 7
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& — P A AE T 40 B il i A KR T2
Bk AR R AN B AT AR A R
B PEAR P WK S L A, B X TR A e 58 )
PEL i T BBB AR AE TE#E iz 24k, I 2k & 1
JE— P AE CNS 4 2 3k Ak . SR Ak = 18 ) P i R A
1 V14 # 1) Ik HGG (HGLVRLR) &M fE 8k 8 11 |,
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1) JURC A B B T 20 X G R ot XS 6 AR A
FVRTL  Re 22 H T v AR e ot g A e i
TR, I A i A AT T B RN 48 RE PR 45 2 T IR YT AL
KRR, @IEEE . &% EIE&E A (HDL) & —fh
PR N2 I 3R R AR, T A R R R AR A
B  RARE, CBRT H THa% KRR
P!, E41 HDL(rHDL)H A5 5 K4k HDL AH{L i 9
HAL 2 PR T, O — R L T & RS R ) e 2% 4R
o LIZE7BE G T — Fh B & m-d-rHDL, #% NPs H
J J5T A A% A 3G 1R B R[] i (MIC G ) 18 1 11 % i 7R
1 (apo) A-I(mA )41 A, H A e s 80 ) PE A B ) o
Hh, apoA-14 & T m-d-rtHDL ', 7£ P % #F A bEnd.3
200 /0 R R L A P R A0 1 g R v R A OG
YEH , #27R apoA-14 T §8 5 1 BBB, 75 il A1 Ji¢ J5 I
& B, SONG %7 H & 41 2 I8 % 1 E(ApoE)
FG R SRS T —Fh 5 4 HDL 40K 804K, fir 44 4
ANC ; 5 %F B8 i A FL 8, ANC 7 AR 20 ik EC 1) 5%
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WAL 3G N T 24 5445 AR MR N b S s HE T R 1 i
223 BINAKEM R PLA B UUFLER Nk
REGHNMRE Y, & —Fh A= P v B 00 5 1 43
FRRL H AR A TR T I Y
O B BRI . GOYAL %57 H Ui ik
AT HER LE, B AT pH AR AL I8 DR A R
1) ZWE-S-S-F O R — ik BE L R YY) (PEG-S-S-
PLA-PCL-OH) WK G2 R 5 , L R GEALAT LT
BT M 2B AT PR L 38 AT LR TR I I R A
filh CNS %5 . AR - LR ILEY (PLGA) &
TREGE A &S TREY, ZFLR(LA)
MBEI MR (GA) MR B R Y ™. BRI, PLGAE
BETIZ IR YT AE L ARE A e O . AR
PLGA fA 76 5 40 i R 11 B o ke M 25 6 1 Jm PR
FAE 25 e AR RE S AL SV BRIk, IR R
] [ PLGA 94 K8 25 R G R A7 L2 . KUO %7 IF
KT %t R M5B -PLGA [ NPs, 2 SA & 1fi L)
%  BBB, Jf & ¥t £ 1 B AU (anti-ALDH ) & 1fii LA
A ) 9 T AN ME . 45 R BL NPs A3 Bl T 28 0 K A
& 4h BBB BRI () i iz, I 0] DLl 4 anti-ALDH 9
A A SR e 98— A, 458 25 1 e P g 2 SR

PEG-PCL J& — R PR PE i BE 2R &), HH PEG Hil
PCL 4 A% , H: il % i NPs o PEG & 3 /K 4 B , PCL
WAy B K B, FLAT AR WA A M A RT B R R A L 5
i 32k BBB B 96 i B A5 45 A5, & CNS $7 i 98 i 52
O HARR R 2GR T WU SRR R A8 i
) PEG-PCL (Fa-PEG-PCL) fiJ H#l A J& % 2 & i 1)
Lut/Fa-PEG-PCL 44 K & o0 X e Jot 98 348 47 44 9 o0 i
J7 . & 5 Ui B OR B B Z M L, Lut/Fa-PEG-PCL X
GL261 21 it A B & i) A A i 7 F L R 9 48 3 e i
AN T B WE ML - (PAMAM) g2 — 28 =4 57
RERCIR V98K 2% (1~100 nm) B & TR G, 72 W kL
RBA Y iR T2 B A RS PAMAM &
HI H A 22 % DL & e S A%, Al R ik 3 o 3 AR
Michael JiT g F1 I B Ak 52 1 55 — kA ™ g —
il ER 52 BA T B R A, XY b Rk 6 T 4 S K BB K
9 2R W e Bk, nl A K 245 Wy 1 R N 0 B B )
ZHANG %"/ F F§ RGD & i 1 PEG ft PAMAM #f
FER KAy F 5 Dox il o 8 50 10 I =X - 2 Sk B 3% B2
(RGD-PPCD) 4t #ig , #J i, T RDG-modified PEG-
PAMAM-DOX & & W41 K25 R 50, 1% 7 5] LUGE
sURC ERE N I RO SN NE SO g N i
e b TR R e e O o S R R A A T U S Dox 1
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R, /I BRI K I G 25 2 — B ] 5 2R A7 301 B ) 4
Ko PAMAM B REBCIR & 4 7 AR R — 2K AR A R
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23 HTA(QDs) QDsJjE—Flf ARGk Fiik
— ek I~ VI e £ 8 I~ V0 K 256 R 1,
Al 2 FoEk 2 A LB o SR B R A AR A /T A
L R A -3 SR (S i (OB T ) IS IS | R
ZHANG 25 B 5% & B & PEG (1) QDs 45 5 9 K ki 45
W, HAE AL £ % 5 BBB Iz iy M & WA A 6 .
MANSUR "' M & T #7572 &% ZnS@CMC-
Dox (CMC £ /8 R I B 4F 4 K ) o 18 o e e %
(MTT) bt €8 325 GiF B A AR 51 JC 240 i 75 44, GE 0% i)
Hb P9 kT T e 0 B e T S BB g 4 L. SR
B MR QDs il G T A M A, th T QDs ik & 12
HIEHLE Y BE AR 4G 25 I Ok 2% QDs IR IR I B e
PE B BOK 90 SR AR A, DA T A3 350 4% i R PR 2 i
S I L

2.4 W) A ERIGUREAR N T A B 9 KR
B2 A AR R R TC 5 R IR W) T
W2, Z HRAEY RGEM G K AR5 A B 94 K
ik ik RO SR T O R E TR K %8k, Bl
TP MK A 0K 2 3 26 R R 5 K R AN i A4 i R
LA AT R I R R 2k 25

2.4.1 YN AHMIAPBEHL(EVs)ZE  EVs 2 A YL
196 451 38 1) — P BT 07 ¥ . MORAD 2503803 7 —Fh 7L
Ji 988 77 A= 14 EV's A] LUTE AR N % 3K 58 %% () BBB, H AN
S0 F % 0E & Tk, FT R AIR Ras AH DG 2 1 7(Rab7)
(22 3k, FLAE B ) 2 8 2 8 95 6 EC /Y N & iR 1
k¥ BBB (k4% 12 R . KLYACHKO %" & T —
BT 0 245 4 386 3% 5 v, R B W 4 LA R 25 4 2 5k
BBB 4 , 4 i L7 ( AR 7~10 wm, JE S JL
KR AN R ) AT LLSE 2 5 40 i 28 ik — ik
CHRAT S TS 23 B A AR L A RS
A TR YT R AT PR o I 40 AR A B il
152 W RE 8% JC A1) M 1 A% 38 B 9 0 A7, e R RE S
i BBB, X R ME 4845 25 RGIRYT I — > KRR
B, 3 il 24 0 3k 2% T 1 T AR O ol 0 3R AT R 9 Y
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