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[ Abstract]  Brain diseases are common in clinical practice. The blood-brain barrier prevents harmful substances
from entering the brain and maintains homeostasis, but it also prevents drugs from entering the brain to exert effects.
Nanotechnology has the advantage of tissue targeting. Active substances in Chinese traditional medicine have a good
treatment effect on brain diseases. The combination of nanotechnology and active substances in Chinese traditional medicine
for the treatment of brain diseases enhances targeting.
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FHOCTR 1110 3k, A 800 o LA o e Fr) @ A 1
Liang 457 43 5l 4 1 2- IR 5 | B 75 R £ 12 =
GUSEASELR S A EeRINB YR EHESE B e 3
B, =i b2l AR ARORLRE 23 B e I N O R
FERNZG WA | W] 22 i B Wi ) 9 2 1 00 KR e
B MUk R R, RS SC R, =M R HE
AR ) RE A% 375 48 IR 6 2 L P B2 400 D A A I
JE ST v, 2R A R 24 AR A ARoR L A R 1A
i 2 o — i H AT A 1 E 7 O R AR B R
Fo 10-E2E S RIBRAE 35T R (E 2 0, X LA
1o A5 B, Gao 451 SR Ak 2 22 Bk v o 45
o BRI B 1AL AB M 0 1072 S 3 B 9 Kok, 4
BRSPS, 5 A LT AN KR A HE A P
Pl £ S LAB A 119 10~ 25 R Al 290 AR 7 I J5C S5 9
40 L A = 00 ALY PN B R N v 2 Dl i B R 8. 72
7, UL TS Ay P AT i 5 LB T P A0 KR L 1Y
TP e A SR R R R /N B 25 1052
L R P 1 N RO, 2 SR e B R /N B AR
BRGNS, b A A I A] S35 SE I U B I N

KA B 10-F8 38 5B Bt A K i I HLAE — o R B
A R A
2.5 HHBEEMKNL

V2 T 2RA YT G 9 HL A R s R, 1%
G T 5 AR R AR, a2 A B gk Ik RE
SRR D8 /N B G K R, S R v A R
Vet BE ORI I A R R O 0 kR, B EY aE
SXQM AUAT B IR EE ML £ h 25 52 7 IRERE 40K
k. TENE R ER A KRR R, 8
it Western blot 6 I 43 % 25 5 AE /N BRU b fii 2 048
DA DGR PR B 3 5 (0 FH AR RS 40 K S0k il 77 45
250 A ARER A A AL /N B, A ik B8 S5 350 4 G J5it 4
JH I 25 7 37 I 7 ( GDNF) M HiZ f& GFRal |
Ret NCAM 5 FHRIBHE o ARG 9 K0k 7T LA
7 3 10 A e R O LB R ) 4 ARAR A Bl ) i v GDNF
B HAZ AR 23k T3 B 035 0 42 AR 38R

Qu %51 il 2% 20 K Ak B4 USSR Y, 44 KAk i Fn
JEEANEY 38 1 4] INK/CDK5/GSK-3B 1553 B 1 38
T AW AR DR, tau 3 BEBERR Ak, AT e /N B
NIRRT, HABOR L T3 25 AL A FUE AN . 98 K4k
B IR AN B L U 5 A 100 R A LA B 4 1 f 2
TRIER, X SBZb G R | 9K AL AR AN D fiE i3t
BT R 2 T RS
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Table 1 Mechanism of Chinese medicine nanotechnology on brain

5 =/ . " .. LIPS y
gppsck AR RIKHHE Pl Y AL
Active ingredients ) . Treat the . .
Nanotechnology : L Carrier material Performance parameter . Mechanism of action
of Chinese medicine disease
RLAE N 102.7 j;m, PDI {H %y
0.239,Zeta HL{7 A -30.8 mV, J N, e O A
, ‘ \ 1] 8. 7206+0. 9% _ EARERER SR Haa, B
HEE{$[22- LR TERIF TR Particle size was 102.7 nm, the [N/ FR A el S
17 . ) . . Rabies virus glycoproteins bind to
Lipidosome Curcumin Rabies glycoprotein ~ PDI value was 0.239, the Zeta Glioma recenptors and eross the blood-brain
potential was —30.8 mV, and the bar P ’
encapsulation efficiency was arrer
88. 72%+0. 9%
HiAE g (181£2.3) nm, PDI HH ) B
ST 0.228, Zeta {7 K +( 16.5+0.9) éﬂﬂﬁ%&i’ﬁ%/\ﬂw%z,ﬁ%ﬁ
e (4 [ 23) BRI, 2R - mV ey PD-L1 23K
LF" E'j:l{/‘k Camptothecin, ,?‘ Hkt‘ . Particle size was (181+2.3) nm, ?gllﬂ& B\‘T@ Tryptamine promotes drug transport
1p1dosome curcumin ryptamine the PDI value was 0.228, and the toma into the brain and reduces PD-L1
Zeta potential was+ (16.5+0.9) expression
mV
O T, 5%1}%%7(139. 97+0.64) nm, Zeta }}@?%E@z%%ﬁt,ﬁﬂfﬁﬂﬂﬁﬂ’iﬁ
. - g s, T B=(7.00+0. 74) mV e UL
?”}%ﬁ: EI%?F ?fl Ovolecithin, Particle size is (139.97+0. 64) nm %Hﬁ(ﬁi@ Apoptosis of glioma was induced
Aprdosome esveratro cholesterol and Zeta potential is — (7. 00= O™ and the proliferation of glioma cells

0.74) mV

was inhibited
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3 e sy ya . " N NAY ==
gpsgk BATERIE gy e sl R
Nanotechnology e mgrecien Carrier material Performance parameter o Mechanism of action
of Chinese medicine disease
I i g A RS 1 MMP-9,
MMP-2 FAK Al PI3K )ik , %
I s i B 15 5
B [24] K 5 MR R MLAEZ) 100 nm, FLE % 90% Vo s
Li E‘Zﬁi ttﬁbl%fm Wheat germ  Particle size is about 100nm and the E;MIIHSL Fiu Down-regulated  expression  of
Ipraosome tnblastine agglutinin encapsulation rate is 90% toma tumor transfer proteins MMP-9,
MMP-2, FAK and PI3K, wheat
germ lectin binds to receptors and
transits the blood-brain barrier
Hif2 N (107.57+2.62) nm, PDI CXCR4 5552 /K 254 14 i ik 308 v
{H4 0.2, Zeta LAV N - (10.2+ P BEAR IL-1B, 1L-6 1 TNF-o 7K
0.5) mV, {5 Ry 04.12% + 1o s F 141 SOD i 11, T MDA 5
R NEd T % CXCR4 fik 1. 8% w
Li E%MX CK 7'5 act CXCR4 pentid Particle size was (107.57 £2.62) (. o CXCR4 binding to the receptor
1p1dosome midium factone pephide nm, the PDI value was 0.2, the d.Z CIMErS  hcreased brain targeting,
Zeta potential was-( 10.2 £ 0.5) 1sease decreased IL-1B, IL-6 and TNF-«
mV, and the encapsulation rate was levels, increased SOD activity,
94. 12%=+1. 8% and decreased MDA content
BEAIE MDA & ik, 18 45 B 1Tk
ﬂ’ﬁfh%@ﬁ*ﬂﬁ%ﬂ%ﬁ%@ﬁ
R LS PN R )
PR RN B 5 R
Brfaky (115.394.29) nm, 1 ﬁﬁfkﬁ”ﬂ"":“t deereased
) ’ b g 2y 81. 84%« 1. 84% i e 1L  content was  decreased,
B 20 B IERIRHERIET  p e was (115.3944.29) Cerebral ~ Sutathione  peroxidase — and
Lipidosome Piperine Rabies glycoprotein nm. and the encansulation rate was ischemia superoxide dismutase levels were
81. 84%=+ 1. 84% P up-regulated, the production of
reactive  oxygen  species  was
inhibited in ischemic brain, and
the rabies virus glycoprotein was
bound to the receptor to pass the
blood-brain barrier
L
IS B, DRIAIERE, g 2y 87 am, PDI {1 0.017, o B 0 )
I A 5 Bk 4 PEG oL . il
**Hzg] Fo i Dioleovl Zeta BV -24.97 mV liny A T
S 1.é i B | h l}?t'd lothanol Particle size was 87 nm, the PDI Cerebral Borneol  relaxes the tight
f) ! ) 'p f)lso‘me orneo ? OSphalidylethanol  yalue was 0.017, and the Zeta infarction connections in the blood-brain
nanoparticles . .. potential was —24. 97 mV barrier
amine,, succinic
anhydride , PEG
BB B K9 (75.847.5) nm, Zeta HLAY N
A I A 4 L EERE ,PEG fLfili Sh—(26. 92:15?5) mV , AR N ﬁk)ff*’ﬁ?mmmllb:ﬂ%iﬂ@ ]
e o I i 80. 1%, B2y 0. 75% i BB LS
S 1.j i Borneol Dioleoyl Particle size was (75.8+7.5) nm, Cerebral Borneol relaxes the tight
f) ! lpolsome i phosphatidylethanol-  Zeta potential was—(26.92+1.95) infarction connections in the blood-brain
nanoparticles amine, Pegylated mV, encapsulation rate was barrier
stearic acid 80. 1%, drug loading was 0. 75%
. v y KA N (21.60+0.10) nm, £ U, .
Qﬁﬁ%{ﬁﬁg & Je— %% 46. 89%+0. 73% %E{ﬂl PEBE ppG sl pegp 4 HESE (13 1
S 1.é I Breviscan PEG Particle size was (21.60+0.10) Ischemi PEG inhibits P-gp efflux protein
olid liposome reviscapine nm, and the encapsulation rate was ¢ activity
nanoparticles 46. 89%+0. 73% stroke
AUC. T, .C,. !
Rif%h (47.68+1.65) nm, Zeta I RE s Cos *HEE;FMJ
N oo B5(0.53320. 115) mV, Gk TR 006 HLIKAE S 12 411
A NS R4 0X26 Bk, H i 2 83 0'3,7 0 (')167 ’ figi S o 5 J_m%@iﬁg ﬁgé iUl
T A ISA. g, PEG - UL HETE i 5 e
P S IAME BAH A Particle size was (47.68+1.65) [ . v
L . . Antibodies to , . Cerebral Improve AUC, T,., C,. and
Solid liposome  Baicalin 0X26 Ivcerat nm, the Zeta potential was (0.533 i<chemi: . A max max
nanoparticles > BYeerale, 0,115 ) mV, and the 'S¢rem™a bioavailability. The 0X26 antibody
PEG encapsulation rate was 83.03% = reperfusion  hinds to transferrin receptors on
0.01% endothelial cells to cross the blood-
brain barrier
*jgﬂﬁij( 154.2+1. Uﬁ?’fﬁl);vﬁ
#70.12£0.01, Zeta HL AL {H Hy - T AUC. T KRS
c e é N . 4 42— = RN I=] N T omax N m‘ax’ (]
ok e ot s (LS 20) Vs B RN g e i L 60 o e
IRl M- Borneol , stearic S Parkinson’s  Increase AUC, T, ., s
Solid liposome ~ Pueraria flavones acid Particle size was (154.2+1.1) diseas L max max
nanoparticles acl nm, PDI was 0.12 +0.01, Zeta @15€3%€ borneol relaxes tight connections

potential was —41.5+ 2.0, drug
loading was 4. 60%=0. 01%

on the blood-brain barrier
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K R REZTR i . s IRIT IR
N ENARLA Active ingredients ﬁﬁ”‘j*—} N PEE Treat the ﬂzmm‘%u .
anotechnology SRR P Carrier material Performance parameter o Mechanism of action
of Chinese medicine disease
209 102. 49 FL7 ?ﬁkﬁmc%%éﬂ}l giﬁﬁﬁ%ﬁ??%
kit h 1 nm, Zeta HL 5. A T -, PE I S50 40 52 B AG 35
ARG e 2111 mV (IER WP A e
ﬁﬁi[m FHEER A PEG, 1 E'Hj.j@ﬂ Particle size was 102.49 nm, the 2 Borneol relaxes tight connections
i PEG, medium- . ) Blood . . .
Nanostructured ~ Tanshinone TTA hain fatt id Zeta potential was —21. 11 mV, and hort o in the blood-brain barrier, and
lipid carriers cham fally act the encapsulation rate was 84. 12% fhwrba-g? ® PEG increases long-term
h 84. 12% € brain circulation to achieve passive
targeting in the brain
PERG AUC. T, PEG 11 92
I . K AR 0
2 Zh 1) | it PEG, g, 7y i
k) T G RA TS , PSR ncrease AUC and T, PEG
Nanostructured ~ Nicouline PEG, grapulesten, disease modified nanoparticles are taken
lipid carriers glyceryl tristearate up by brain endothelial cells
through ingestion
414 i > % H
R ﬁu%w}ﬁma@n%mwmraﬂ
K2 Hi S BT B 160 nm , Zeta 1 {1 WU g JoROSIRRE
A3 BE Red cell 24 mV 8o hd ies virus gycoprﬁvtem )'mhb t(i
Nanostructured ~ Resveratrol membrane, rabies Particle size was 160 nm and the Alzheimer’s the recep lf’r" t ° }np eny
o . . . ; phosphate cation adsorbs to the
lipid carriers glycoprotein Zeta potential was 24 mV disease e 1 m d th
triphenyl phosphate negauve - cet  wall, - an ©
ati erythrocyte membrane improves the
caton long-term circulation to achieve
passive targeting
- B 80 I AL L)
1L L5 - 80 B 2012 o Zea gy BB %Rgﬁﬂ it tie w .l
BRE Triphenyl -7.72 mV ‘ HE .
~ A [39] pheny y
PBCA Puerari hosphate cationic  Particle si as 201. 2 and th Cerebral Polysorbate 80 binds to very low
uerarn p l()bp ﬁet _(é?)lonm Zdt ¢ et mz: lwas 7 751m {}n ¢ ischemia density lipoprotein receptors on
polysorbate cta potential was = /. 2 m reperfusion  brain endothelial cells and crosses
the blood-brain barrier
, £ m AUC, Ty Cor 0
s £ Z S ) 2 e > fmax > “max »
» B AL -80 f "i‘j?l 1{;‘3 ({ﬂngé‘;?;%%@ ?g;}% . HMGB1  TLR4  NF-kB ( P65)
PLGA!#! %M? Trlp‘henyl - Particle size was 145.0 nm, the Cerebral ﬁéli‘%ﬁ
Puerarin phosphate cationic . _ . B Increase AUC, T, and C,, , and
Ivsorbate-80 Zeta potential was —14. 81 mV, and ischemia R max max
polysorbate the encapsulation rate was 90.51%  reperfusion Eﬁg}; 1t}1(’31‘LI[)§2t(:$ 4 GNX}P—TE]SSS(I(?650)f
PR AUC C,,,, , FTT 3 H#AE B
y A S
Kid% I 70 nm DE K 91% 4 s ookt )/}f’% AL
THRTEA 2% 28% A4 AR (Gsk3p) i B
PLGAM Schizan(/h?in A PEG Particle size 70 nm encapsulation P'arkinson’s Increase AUC, C,,,, and activate
rate 91% , drug load}ng rate 28% disease protein kinase B ( Akt)/glycogen
synthase kinase-3B ( Gsk3B )
pathway
VIR R 98 i B AN 75 P B 40
B " RLEETE 100 o LI Zeta 1050 B/ 3 6 Y AT AV Pogp SHEER L
[44] Al PEG,W =22 mV
PLGA Hupezine PEG, borneol Particle size is below 100 nm and Alzheimer’s BOI.]“?Ol depleted ~ ATP ar}d
- et inhibited P-gp effector protein
the Zeta potential is =22 mV disease e . . .
activity ~ in  brain  capillary
endothelial cells
W 22 ; SYNN
— RUAE 71600 s Zeta ALK g i g R GLUTL/LRPL/NF-iB 385
PLAM! é)ﬁlﬁﬁﬁﬂ& acid PEG Particle size was 716.65 nm, the Ajluhﬁ g%wnéreglift?d GLUTI/LRP1/
AIOXENOIC acie Zeta potential was 10.42 mV, and d'*Z ‘C%mer S “Kb pathway
the drug loading was 8. 6% 1sease
KIAZHN (91.6+1.34) nm, PDI K
0. 17£0. 01, Zeta L0 - (12. 09+ ‘ N
0.97) mV, L34y 87.52%, # 1B DA A, #&7 DA DOPAC
< Py i 25420 26. 93% PR A HVA KT
47 AR B - . : .
pcL¥) Ginkeolide B PEG Particle size was (91.6 + 1.34) Parkinson’s Reduce DA consumption and
Fimkgonde nm, PDI was 0.17 £0.01, Zeta disease increase DA, DOPAC and HVA

potential was ( - 12.09 = 0.97)
mV, encapsulation rate was

87.52% , drug loading was 26. 93%

levels
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gpsgk BATERIE gy e RSB R
Nanotechnology e mgrecien Carrier material Performance parameter o Mechanism of action
of Chinese medicine disease
MAT N (73, 24+2. nm
RiAe g (73.24+2. 84) PDI W
0.129 + 0. O%%elaj?lﬁ—(l 7%;
0.92) mV, 25N 4. 64% W AR 9
Ron 0 ’ IR o "
. 6- %1 ‘ BN 79. 68% T HER C,,,, RIEEHRIE
PCL f PEG Particle size was (73.24+2.84) ) . R
6-Gingerol am. PDI was 0.129 + 0.03. Zeta Alzheimer’s  Improve C,,, and bioavailability
poténtial was —(2.74+0.92 ), mV, disease
drug  loading  was  4.64%,
encapsulation rate was 79. 68%
g . SUBCE (15 2P S (T IR S 4
LORE] 2%?§ﬁt 0.15, PDI Jy i}ﬁﬁ’ﬁﬁﬂ% ;ﬁ&iiﬁwﬁraﬁu@wm #A
s [52] ST = 0. 15, Zeta H.{1/ 2. 74+0. 84
éNW*?L Isi ’Ifl';};ﬁﬂl 1 il“%ffﬁlél Particle size was 20.96 + 0.15, Cerebral Lactoferrin  binds to lactoferrin
anoemuision ansnone actolerrn PDI was 0. 15, and Zeta potential hypoxia receptors and enters the brain
was —2.74+0. 84 ischemia through receptor-mediated
endocytosis
WML ympes auc, ., o1, FUESIR
s JPEWIA P A Fife 32,5 o, GLEP 95% R AUCo— 1y MEBAIN
’N ¥ Isi Tanshinone IIA Tetramethyl Particle size is 32.5 nm and the cerebrov- Iy‘ AUC . and
anoemuision pyrazine encapsulation rate is 95% ascular mprove - AULo e 5 12 an
disease bioavailability
_ HH AUC . Ty, C oy, W TERD
KEBER, LR By JR PR FREEI MY R B B Bl
kgL AN B 1 KA A 80~ 100 nm N 3
Nanoemulsion Ginkgolide B Granulesten, ethyl  Particle size is 80~100 nm Alzheimer’s  Increase AUC, T,,, C,,, reduce
lactate disease amyloid protein, enhance choline
acetyltransferase activity
HE 9K PRI J5F 7 T T L ) TSR ZO-1 B R K4 5 0
iy fuﬁhﬁ; I FHEE REAE 7 100~200 nm, PDIN 0.3 g ey BRIBIITE
Alb . 2-Butanol , Bovine serum  Particle size is 100 ~ 200 nm and Gh SYE Down-regulating  ZO-1  protein
umn s muscone and albumin the PDI is 0.3 toma expression enhances blood-brain
nanoparticles menthol barrier permeability
. . Al P
- Zeta 330,26 mV  EF% )y BRI R, S
MERA 10-J3 5 2 b 909% , #2 it Iy 9% RN BT (A PR T
- [ 60 ] L2 i e =) 0, 2 0 2 RS FE e m N y
i 10-Hyd ; T B, e Tet: St B To  improve the fluorescence
S -Hydroxycamp- . eta potential was — 30.26 mV, . . L .
Casein heei Casein , menthol lati Glioma intensity in brain and prolong the
. tothecine encapsulation rate was 90%, drug . . ]
nanoparticles load; 9% median survival time of tumor
oading was 70 bearing mice
N b ﬁCFRal Ret Al NCAM 2 [
2 K
;ljzlj?ﬂg Shi e R / 04 20 T et BT 2 AN T
Nanificati £ Cist he . Y, Fite A 200 nm P k A lncrea%e the activity of GFRal,
anification o 13tanche, Particle size is 200 nm arkinson s - pet and NCAM proteins, and
Chinese epimedium disease . he : s of substanti:
dicine itself improve the apoptosis of substantia
me nigra nerve cells
W AUCy ;. tyyy Cogs
MRT,_, , FUAH A4 9 F)
S0 ) A Y TNF-or 1L-6 Al
‘ IL-18 97K -, B 1k /) 6 T 240
s KiAEh (23. 30£0. 46) nm,PDI K (IBA-1) il 2 I K& Bt 44 i
el {594k 0.087+0.00, Zeta LA (6. 19% 1,0 w5 (GFAP) HUMGH | W D ik
pclszj ok 1.70) mV. gfl/lx /3 2
Nanification of lﬂl;:l‘l‘% PEG Particle size was (23.30+0.46) ol . , Increase AUC, 5, t1,5, Cous
. Honokiol Alzheimer 2
Chinese . nm, the PDI was 0.087+0.00, i~ MRT, and relative
medicine itself and the Zeta potential was (6. 19+ bioavailability. By inhibiting the
1.70) mV levels of TNF-c., IL-6, and IL-1B
in the brain, blocking the
activation of microglia (IBA-1)and
astrocytes ( GFAP ), significantly
improving cognitive deficits
ISV A IS TS
R A 1 A 5 DR AR 415 21
NETETIES ke, Yo 1 IELF 4 JRE. REENHPEH
[64] e
th icati ; F+& (%f-latl]r? codium RiE N 133 nm ?:Mifhil Dissolution ~ of  fat  soluble
anoicalion oL gyalyia miltiorrhiza g ; Particle size is 133 nm - ingredients such as tanshinone and
Chinese cellulose methyl apoplexy rontotanshi . als
medicine itself carbocylate cryptotanshinone was  also
improved compared  with  the
original powder. Improve

bioavailability and MRT
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PR TEE SO AR | 3 I L ey IR A A
KA, GORBOR 25 51— T 254 ROl o> 45
a RS E T MA S, R ERPAETTNE
A X LR A%, AR B AR 25 i s v, mT
DA FH IR R 0 705 8 U0 58 SROBE | T 0 R i A 2
W R AOKR R, W RPN E TN Z
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