DOI:10.16636/j.cnki.jinn.2015.04.022

16

19

20

21

22

Journal of International Neurology and Neurosurgery 2015 42( 4)

Piccioni DE ~ Selfridge ]  Mody RR et al. Deferred use of
bevacizumab for recurrent glioblastoma is not associated with di—
minished efficacy. Neuro Oncol 2014 16(6) :815-822.

Rahman R Hempfling K Norden AD et al. Retrospective
study of carmustine or lomustine with bevacizumab in recurrent
glioblastoma patients who have failed prior bevacizumab. Neu—

2014 16(11):1523-1529.
Levin VA Mendelssohn ND Chan J

ro Oncol
et al. Impact of bev—
acizumab administered dose on overall survival of patients with
progressive glioblastoma. J Neurooncol 2015 122 ( 1):
145-150.

Brandes AA  Bartolotti M Tosoni A et al. Practical man—
agement of bevacizumab —related toxicities in glioblastoma. On-—
cologist 2015 20(2):166-175.
Simonetti G Trevisan E  Silvani A et al. Safety of bevaci—
zumab in patients with malignant gliomas:

2014 35(1):83-89.

a systematic re—
view. Neurol Sci
Chamberlain MC. Salvage therapy with lomustine for temozolo—
mide refractory recurrent anaplastic astrocytoma: a retrospective
study. J Neurooncol 2015 122(2):329-338.

Wick W Puduvalli VK Chamberlain MC et al. Phase III

study of enzastaurin compared with lomustine in the treatment

2- Y
10 ~ 1000 nm !
12015 -06 - 12; 12015 -08 -20
(1990 -)
(1963 -) N N

- 400 -

23

24

25

26

27

of recurrent intracranial glioblastoma. J Clin Oncol 2010
28(7):1168-1174.

Batchelor TT ~ Mulholland P Neyns B et al. Phase III ran—
domized trial comparing the efficacy of cediranib as monothera—
py and in combination with lomustine versus lomustine a—
lone in patients with recurrent glioblastoma. J Clin Oncol
2013 31(26):3212-3218.
Brada M Stenning S Gabe R et al. Temozolomide versus
lomustine  and vincristine in recurrent high—

2010 28(30):4601-4618.
et al. Phase II trial of 7

procarbazine
grade glioma. J Clin Oncol
Han SJ  Rolston JD  Molinaro AM
days on /7 days off temozolmide for recurrent high —grade glio—
2014 16(9) :1255-1162.

et al. MGMT Promoter

ma. Neuro Oncol
Weller M Tabatabai G Késtner B
Methylation Is a Strong Prognostic Biomarker for Benefit from
Dose —Intensified Temozolomide Rechallenge in Progressive
Glioblastoma: The DIRECTOR Trial.
2015 21(9):2057-2064.

Stupp R Wong ET Kanner AA

Clin Cancer Res

et al. NovoTTF-100A
versus physician’ s choice chemotherapy in recurrent glioblas—
toma: a randomised phase III trial of a novel treatment modal—

ity. Eur J Cancer 2012 48(14):2192-2202.

221000

221000

~

( Blood brain barrier BBB)



2015 42 4

o bility and retention effect EPR ) 7.
BBB BBB
EPR
o - kupper
BBB ‘s
BBB N
s BBB.
BBB BBB o Nance
70 nm Is
BBB 110
BBB 1A) .
N . . ( 1B) ., Wilson * 1% 80
BBB * . BBB n-
BBB o N
.1 o
( enhanced permea— o
Days Post=Tumor Inoculation
A B
= 15
10" i
: | TYRIENEYER, -
= 0.8
S T
- < Cx 10
1y | . A 3 r (14x
g | TTTTTT =
107 L E
i | ;nnﬂnnnm
PLGA PLGA-PEG 2
1 o AL
- B 9L o
2.2 transcytosis  RMT) o
BBB 2.2.1 CMT BBB
20 10
o BBB N N
(' carrier -mediated o
transport CMT) (' receptor —-mediated o Qin

- 401 -



Journal of International Neurology and Neurosurgery 2015 42( 4)

AUC,, Cmax o BBB
BBB o
2.2.2 RMT RMT
BBB
BBB * .
Diew " 2- 2-
( PDMS-b-PMOXA)
83 -14 BBB
BBB o Zhang
14
BBB
2.4 o De-
meule " Kunitz
angiopep 2 1
( LRP1) BBB o Li ®
angiopep 2 DOX
pORF -hTRAIL
DOX Trail
angiopep 2 L
angiopep 2
angiopep 2 ANG1005
LRP1
BBB o
FC5
RVG29., FC5
TMEM 30 A
" . RVG29

nACh
18
. Wei "CcDX
(L- ) " CcDX nAChR (
)
9, " CDhX " CDX
BBB
"CDX ."” CDX DOX
"CDhX
DOX .
" CDhX
( 2A) . " CcDhX
33.5
" CDX DOX
28 24 ( 2B).
2.3
BBB
20
BBB
BBB .
21
BBB
BBB
BBB .
3
BBB

22

- 402 -



2015 42 4

N N 40 mol% -
o o Yang
angiopep 2
neuropilin -1
BBB siRNA
o Shao B GSH IC50
8.3 - Gao »
R 2 ( MMP-2)
o PLGLAG
N ( 1) R8
10 mol% ( 3)-
A B
e €@ @ ® £ 100 7177 Sali
| - Saline
Liver — free DOX
. = Plain liposome/DOX
) — 'CDX~Liposome/DOX
Spleen —_— - o — "(:]}x—l,i|:nu—|1rrll‘f|](IX
Lung 0 €
Kidney ' l__ ) _}
L '[1 Ll L] 'l T T
Hesin O 25 30 35 40 45 S0 55
\.'.\\*:
2 o A

Cleavable MMP-2 R8 Cell penetraling
PLGLAG T by |‘|'n|n‘.|'l_\' recovered
MPEG-PCL \. ’ /')

MAL-PEG-PCL A_—~____ Evaporation ;\nginpep—l’

Cargoes .

Glioma site

* 5
P ‘
P . N
Ve V9 & ‘ ACP d([l\dlf‘lf .

LRP1 medidated by MMP2

glioma targeting

HOOC-PEG-PCL "~ Emulsion ace G _' ‘ ol
\.

BBEB penetrating

3 MMP2 BBB

- 403 -



Journal of International Neurology and Neurosurgery 2015 42( 4)

1

Polymeric micelles size(d nm)*® PDI zeta-potential( mV) *

DHA-PLysP/PTX 59 +4 0.11 +0.01 14.1+1.1

DHA-PLys s 5) P/PTX 47 £3 0.09 +0.03 2.35+0.1
BBB

BBB
BBB o
26

Lobatto ME  Fuster V. Fayad ZA et al. Perspectives and opportu—
nities for nanomedicine in the management of atherosclerosis. Nat
Rev Drug Discov 2011 10( 11) : 835-852.

Lim EK Jang E Lee K et al. Delivery of cancer therapeutics u—
sing nanotechnology. Pharmaceutics 2013 5(2): 294 — 317.
Cha S Knopp EA  Johnson G et al. Dynamic contrast-enhanced
T2-weighted MR imaging of recurrent malignant gliomas treated
with thalidomideand carboplatin. Am J Neuroradiol 2000 21
(5):881-890.

Chen Y Liu L. Modern methods for delivery of drugs across the
blood-brain barrier. Adv Drug Deliv Rev 2012 64(7) : 640-665.
Wong AD Ye M Ulmschneider MB et al. Quantitative analysis
of the enhanced permeation and retention ( EPR) Effect. PLoS
One 2015 10(5): e0123461.

Cai L. Wang X Wang W Qiu N et al. Peptide ligand and PEG-
mediated long-circulating liposome targeted to FGFR overexpress—
ing tumor in vivo. Int J Nanomedicine 2012(7) : 4499-4510.
Nance E  Zhang C  Shih TY et al. Brain-Penetrating Nanoparti—
cles Improve Paclitaxel Efficacy in Malignant Glioma Following Lo—
cal Administration. ACS Nano 2014 8( 10) : 10655-10664.
Wilson B Samanta MK = Santhi K et al. Targeted delivery of tac—
rine into the brain with polysorbate 80-coated poly( n-butylcyanoac—
rylate) nanoparticles. Eur J Pharm Biopharm 2008 70( 1) :75-
84.

Gelperina S Maksimenko O Khalansky A et al. Drug delivery to

10

11

12

14

17

18

19

20

21

22

23

24

- 404 -

the brain using surfactant-coated poly( lactide-co-glycolide) nanop—
articles: Influence of the formulation parameters. Eur J Pharm Bio—
pharm 2010 74(2):157463.

Qutub AA Hunt CA. Glucose transport to the brain: a systems
model. Brain Res Brain Res Rev 2005 49(3) :595-617.

Qin Y Fan W Chen H et al. In vitro and in vivo investigation of
glucose-mediated brain-targeting liposomes. J Drug Target 2010
18(7) :536-549.

Jones AR Shusta EV. Blood-brain barrier transport of therapeutics
via receptor-mediation. Pharm Res 2007 24(9) :17594771.
Dieu LH Wu D Palivan CG et al. Polymersomes conjugated to
83 — 14 monoclonal antibodies: in vitro targeting of brain capillary
endothelialcells. Eur J Pharm Biopharm 2014 88(2) :316-324.
Zhang P Hu L Yin Q et al. Transferrin-modified ¢ RGDfK -
paclitaxel loaded hybrid micelle for sequential blood-brain barrier
penetration and glioma targeting therapy. Mol Pharm 2012 9
(6) :15904598.

Demeule M Régina A Che C et al. Identification and design of
peptides as a new drug delivery system for the brain. J Pharmacol
Exp Ther 2008 324(3):10644072.

LiJ GuoY KuangY AnS etal. Choline transporter-targeting
and co-delivery system for glioma therapy. Biomaterials 2013 34
(36) :91429148.

Gabathuler R. Approaches to transport therapeutic drugs across the
blood-brain barrier to treat brain diseases. Neurobiol Dis 2010 37
(1):4857.

Liu Y Huang R Han L et al. Brain-argeting gene delivery and
cellular internalization mechanisms for modified rabies virus glyco—
protein RVG29 nanoparticles. Biomaterials 2009 30( 25) :4195-
4202.

Wei X Zhan C

Shen Q et al. A D-peptide ligand of nicotine

acetylcholine receptors for brain-targeted drug delivery. Angew
Chem Int Ed Engl 2015 54( 10) : 3023-3027.

Elsabahy M Zhang S Zhang F et al. Surface charges and shell
crosslinks each play significant roles in mediating degradation hio—
fouling cytotoxicity and immunotoxicity for polyphosphoester-based
nanoparticles. Sci Rep 2013 (3) :3313.

Haluska M Anthony ML. Osmotic blood-brain barrier modification
for the treatment of malignant brain tumors. Clin J Oncol Nurs
2004 8(3):263-267.

Cerchia . Martinez Montero JC Monfared P. Signal transduction
alterations in glioma : implications for diagnosis and therapy. J
Signal Transduct 2012 2012:704247

Shao K Ding N Huang S et al. Smart nanodevice combined
tumor-specific vector with cellular microenvironment-riggered
property for highly effective antiglioma therapy. ACS Nano 2014
8(2):11914203.

Yang ZZ Li JQ Wang ZZ et al. Tumor-argeting dual peptides—

modified cationic liposomes for delivery of siRNA and docetaxel to



2015 42 4

gliomas. Biomaterials 2014 35( 19) :5226-5239. 26
25 Gao H Zhang S Cao S et al. Angiopep2 and activatable cell-
penetrating peptide dual-Hfunctionalized nanoparticles for systemic

glioma-targeting delivery. Mol Pharm 2014 11( 8) :27552763.

( vertigo) N

( dizziness)

o ( woozy light-head—

edness)

) o
30% ~50%
2% ~ 30% ;
15% ~50% ; 5% ~
30% ; 15% ~
22015 - 06 —03; 22015 - 08 — 10
(1979 -)
(1969 -)

- 405 -

Yang Z Liu ZW Allaker RP et al. A review of nanoparticle

functionality and toxicity on the central nervous system. J R Soc

Interface 2010 7 Suppl 4: S411-422.

300052

25% T,

CT  MRI

1/3



