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The central nervous system, one of the most delicate
microenvironments of the body, is protected by the
blood-brain barrier (BBB) regulating its homeostasis.
BBB is a highly complex structure that tightly regulates
the movement of ions of a limited number of small
molecules and of an even more restricted number of
macromolecules from the blood to the brain, protecting it
from injuries and diseases. However, the BBB also
significantly precludes the delivery of drugs to the brain,
thus, preventing the therapy of a number of neurological
disorders. As a consequence, several strategies are
currently being sought after to enhance the delivery of

At the beainnina of the third millennium. due to
prolonaed aaeina. neuroloaical disorders are arowina.
with a consequent high social impact due to their
prevalence and/or hiagh morbiditv and mortality. For the
purpose of calculation of estimates of the alobal burden
of disease. the neuroloaical disorders are included in two
cateqories:  neuroloaical  disorders  within  the
neuropsvchiatric cateaorv and neuroloaical disorders
from other cateaories. Neuroloaical disorders within the
neuropsvchiatric cateaorv include epilepsv. Alzheimer
and other dementias. Parkinson’s disease. multiple
sclerosis, and miaraine. Neuroloaical disorders from
other categories include diseases and injuries which have
neuroloaical sequels such as cerebrovascular disease.,
neuroinfections, and neuroloaical iniuries.Neuroloaical
disorders are an important cause of mortality and
constitute 12% of total deaths alobally. Amona the
neuroloaical disorders, Alzheimer and other dementias
are estimated to constitute 2.84% of the total deaths.
while cerebrovascular disease constitute about 8% of the

drugs across the BBB. Within this review, the recently
born strategy of brain drug delivery based on the use of
nanoparticles, multifunctional drug delivery systems with
size in the order of one-billionth of meters, is described.
The review also includes a brief description of the
structural and physiological features of the barrier and of
the most utilized nanoparticles for medical use. Finally,
the potential neurotoxicity of nanoparticles is discussed,
and future technological approaches are described. The
strong efforts to allow the translation from preclinical to
concrete clinical applications are worth the economic
investments.

total deaths in hiah income countries in 2005 Presentlv.
there are no effective therapies for manv of them.
Scientific and technoloaical researches. from molecular
to behavioral levels. have been carried out in manv
directions but thev have not vet been developed in a
trulv interdiscinlinarv wayv. and a definitive response is
still far to be prospected. The immediate conseauence of
such condition is that several patholoaical disorders
involvina CNS remain untreatable. Examples of diseases
include neurodeaeneration (e.a.. amvotrophic lateral
sclerosis. Alzheimer’s. Parkinson’s. Huntington disease.
and Prion Disease). aenetic deficiencies (e.a.. lvsosomal
storage diseases. leukodvstrophy), and several types of
brain cancer. Even if candidate druas for therapv of such
diseases mav be already available in line of principle,
they cannot be currently utilized because of their
insianificant access to the central nervous svstem (CNS),
due to the presence of the blood-brain barrier (BBB)
preventing the passage from blood to the brain.

ISSN: 2472-

Robin Martinis full professor of Biochemistry and Molecular Biology at the
School of Medicine, University Milano-Bicocca, Milano, Italy. He is Head of
the Nanomedicine Center (NANOMIB) of the same University and Director of
the International School of Nanomedicine at EMCSC (Erice, Italy). He has
published more than 150 articles on the main Journals of Biochemistry,
Neuroscience and Nanomedicine and is co-inventor of 2 families of patents
concerning the use of nanoparticles for treatment of neurodegenerative
diseases. MM coordinated the FP7 project “NAD, nanoparticles for therapy and
diagnosis of Alzheimer Disease”. MM is also CEO of AmypoPharma, a Spin-
off Company of the University Milano-Bicocca aiming to carry nanoparticles
for treatment of Alzheimer disease to the Clinical phase.

The University of Milano-Bicocca (Italian: Universita degli Studi di Milano-Bicocca, UNIMIB) is a public university
located in Milan, Italy, providing undergraduate, graduate and post-graduate education. Established in 1998, it was ranked
by the Times Higher Education 2014 ranking of the best 100 Universities under 50 years old as number 21 worldwide and
first in Italy.

neurologists.neurologyconference.com Volume 7, Issue 5



Bipolar Disorder: Open Access| 3rd International Conference on Neurologists ISSN: 2472-
April 28-29, 2022 Amsterdam, Netherlands 1077

1. U. Hiilsermann, M. M. Hoffmann, U. Massing, and G. Fricker, “Uptake of apolipoprotein E fragment coupled
liposomes by cultured brain microvessel endothelial cells and intact brain capillaries,” Journal of Drug Targeting, vol.
17, no. 8, pp. 610-618, 2009.

2. C.A.Dyer, D.P. Cistola, G. C. Parry, and L. K. Curtiss, “Structural features of synthetic peptides of apolipoprotein E
that bind the LDL receptor,” Journal of Lipid Research, vol. 36, no. 1, pp. 80—88, 1995.

3. X.S.Wang, G. Ciraolo, R. Morris, and E. Gruenstein, “Identification of a neuronal endocytic pathway activated by an
apolipoprotein E (apoE) receptor binding peptide,” Brain Research, vol. 778, no. 1, pp. 615, 1997.

4. Sauer, L. R. Dunay, K. Weisgraber, M. Bienert, and M. Dathe, “An apolipoprotein E-derived peptide mediates uptake
of sterically stabilized liposomes into brain capillary endothelial cells,” Biochemistry, vol. 44, no. 6, pp. 2021-2029,
2005.

5. E. Leupold, H. Nikolenko, and M. Dathe, “Apolipoprotein E peptide-modified colloidal carriers: the design
determines the mechanism of uptake in vascular endothelial cells,” Biochimica et Biophysica Acta, vol. 1788, no. 2,

pp. 442449, 2009.

6. F. Re, I. Cambianica, C. Zona S et al., “Functionalization of liposomes with ApoE-derived peptides at different
density affects cellular uptake and drug transport across a blood-brain barrier model,” Nanomedicine NBM, vol. 7, no.

5, pp. 551-559, 2011.

. G. Datta, D. W. Garber, B. H. Chung et al., “Cationic domain 141-150 of apoE covalently linked to a class A
amphipathic helix enhances atherogenic lipoprotein metabolism in vitro and in vivo,” Journal of Lipid Research, vol.
42, no. 6, pp. 959-966, 2001.

8. M. Demeule, J. C. Currie, Y. Bertrand et al., “Involvement of the low-density lipoprotein receptor-related protein in
the transcytosis of the brain delivery vector Angiopep-2,” Journal of Neurochemistry, vol. 106, no. 4, pp. 1534-1544,
2008.

9. W. Ke, K. Shao, R. Huang et al., “Gene delivery targeted to the brain using an Angiopep-conjugated
polyethyleneglycol-modified polyamidoamine dendrimer,” Biomaterials, vol. 30, no. 36, pp. 6976-6985, 2009.

10. H. Xin, X. Sha, X. Jiang, W. Zhang, L. Chen, and X. Fang, “Anti-glioblastoma efficacy and safety of paclitaxel-
loading Angiopep-conjugated dual targeting PEG-PCL nanoparticles,” Biomaterials, vol. 33, no. 32, pp. 8167-8176,
2012.

11. J. Ren, S. Shen, D. Wang et al., “The targeted delivery of anticancer drugs to brain glioma by PEGylated oxidized
multi-walled carbon nanotubes modified with angiopep-2,” Biomaterials, vol. 33, no. 11, pp. 3324-3333, 2012.

neurologists.neurologyconference.com Volume 7, Issue 5



https://www.longdom.org/bipolar-disorder/archive.html
https://www.longdom.org/bipolar-disorder/archive.html
https://www.longdom.org/bipolar-disorder/archive.html
https://www.longdom.org/bipolar-disorder.html
https://www.longdom.org/bipolar-disorder.html
https://www.longdom.org/bipolar-disorder.html

