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Mission of SBMT:

iagnosis, treatment and rehabilitation of patients afflicted with
neurological disorders.

Approach Of SBMT

...multi-disciplinary collaborations with'government agencies, patient advocacy
groups, educational institutes and private sectors (industry) as well as
philanthropic organizations.
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http://www.worldbrainmapping.org/

SBMT Annual Meetings and
Symposia
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World Congresses Held at:

1.USC-Keck School of Medicine, Los Angeles, CA-2004
2.University of Auvergne Clermont Ferrand-France-2006
3.The West in Pasadena Hotel, Pasadena, CA-2005

4.The Washington Plaza Hotel-2007 Iy
5.California NanoScience Institute-UCLA Auditorium-2008 ity of i“ﬁAn\%lw
6.Harvard Medical School, Conference Center, Boston, MA-2009 Z =
7.USUHS, Conference Center, Baltimore, MD, 2010 e "\ Certificate of Recognition
8.UCSF School of Medicine Conference Centre, 2011 ' 4 -
9.Toronto Metro Convention Center, 2012
10.Baltimore Convention Center, 2013

11.Sydney Australia (March 17-19, 2014)

12.Los Angeles Convention Center (March 6-8, 2015)
13.Miami Florida, 2016

14.Silicon Valley , CA 2017 (March 30-April 15t 2017)



http://www.worldbrainmapping.org/
http://www.orlive.com/ibmisps/video/2009-ibmisps-world-congress-highlights
http://www.orlive.com/ibmisps/video/2009-ibmisps-world-congress-highlights

NEUROSCIENCE

Neurophotonics
and

Brain Mapping

Neurophotonics
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a state-of-the-art review of the field that
will have a significant impact on precision
and personalized medicine in less than a
decade, providing current information about
neuraphotonics in relation 1o advanced
brain mapping techniques and their application in neurasurgery, neurolagy, neuroscience,
and neuroradiolagy. This book reviews the latest regulatory guidelines that influence the
translation of neuraphatonics and brain mapping research from the laboratory to the
clinic, as well as the most recent information an biodevices and therapeutics spinatfs.

Features

+ Covers dlinical and basic science aspects of neurophotonics in relation to
advanced brain mapping technigues

« Discusses current initiatives in the field of brain mapping and neurophatonics

« Presents the latest clinical trials in the field s well as examples of translational
clinical and basic science research and trials

+ Includes both technology development and clinical translation and i suitable for a
broad audience including neuroscientists, biomedical engineers, and clinicians

Neurophotonics and Brain Mapping highlights Neurophotonics and G20/Neuroscience 20
World Brain Mapping and Therapeutics initiatives and programs that may significantly
impact the field in the near future. Chapters discuss the latest science and technologies,
which are applied to diagnosis and treatment of . aswell

issues that impact product development. In addition, the book describes techniques,
current research, and dlinical advances that have already been translated 1o the dlinic or
hald significant pramise far future application in neurophetanics and brain mapping.

Al ueag pue saiuojoydoinan

As a full-colar text, it contains contributions by mare than 100 researchers, original and
descriptive illustrations, and more than 2,000 references. OHering broad coverage of
neuraphotonics and brain mapping spplications in diverse areas and addressing FDA
regulation and healthcare policy, this book provides a foundation of ideas and methods for
scientists, engineers, and physicians to devise successful, less invasive procedures for future
treatment of nervous system disorders.
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The Society for Brain Mapping and Therapeutics is a
non-profit organization that encourages scientists in
areas of brain mapping, engineering, stem cells,
nanotechnology, imaging, and medical devices to
improve the diagnosis, treatment and rehabilitation of
patients with neurological disorders. SBMT promotes
public welfare, improving patient care through the
transiation. the development and use of new
technologies and therapies as life-saving diagnostics
and treatments. By encouraging the publication and
dissemination of research in ways that accelerate the
discovery of therapies suitable for commercialization
for neurological disorders, the society seeks to
advance personalized, precise, and effective patient
care. SBMT pursues this mission through a
commitment to excellence in education,
multidisciplinary discovery and outreach to
govemment agencies, patient advocacy groups,
educational institutes, and philanthropic organizations.

Jr. Habuk Katek

One challenge of the twenty-first century is to catalyze the development of medical advances from basic
science. To help accelerate diagnostic and therapeutic discoveries, SBMT brings together clinicians,
) e e et




Global Brain Policy and Advocacy:

From scientist to: The President, Congress, Senate, Parliament, supreme Court justices, Ministers, Military
leaders, ambassadors and Consul Generals, advocacy groups, Hollywood Stars and international coalitions
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*What is the Definition of Brain Mapping?

The study of the anatomy and function of the brain and spinal cord through the use of imaging
(including intraoperative, microscopic, endoscopies and multi-modality imaging),
immunohistochemicistry, molecular and optogenetics, stem cell and cellular biology, engineerin;
(Material, Electrical and biomedical), neurophysiology and nanotechnology.

Nanoscale reference

Molecular Nanostructure Microscopic Macroscopic

N Diameter of Diameter of Diameter of Diameter of Height of
molecule carbon nanotube hepatitis C virus red blood cell human hair common fly 4-year-old child

103 102 101 1

*What is: Nanoneuroscience, Nanoneurosurgery and Nanobioelectronics?

Application of nanotechnology in neuroscience is called nanoneuroscience

The therapeutics application of nanotechnology, which could enhance neurosurgical treatments is
called nanoneurosurgery

Integration of nanotechnology, device, cellular therapy and imaging called nanobioelectronics.


http://vimeo.com/vc1/review/89547242/827ac5b026

Using NASA Carbon Nanotube for
Drug Delivery to Brain Cancers: A
NanoBioElectronic Approach
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Internalization of MWCNTs by microglia: Possible application in
immunotherapy of brain tumors
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../Babak/Nanotube Project/Microscopy/timelapse2.avi
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yrnal of Neuroimmunology 208 | 2008) 3-9
Contents lists available at & direct

Journal of Neuroimmunology

journal homepage: www.elsevier.com/locate/jneuroim

Selective uptake of multi-walled carbon nanotubes by tumor macrophages in a
murine glioma model
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Injection site

Proportion (% total cells)

a8
Time (hr)

-2 days post Injection of 5pg of MWCT-PKH* intratumorally in
mice

-CD68+ cells (macrophage and microgha) ingreen(FRCihand
*PKH26: a non-toxic hydrophobic red -
fluorescent dye -MWCNT-PKH-positive CD68+ cells were noted throughout the

tumor and tumor periphery (circles)
NNA/CNITe ~ran ha Aotarcrtad 1n yvivin

Effect of MWCNT on inflammatory cell
infiltration
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Reactive Oxygen Species-Activated Nanoprodrug of
lbuprofen for Targeting Traumatic Brain Injury in Mice

Morgan A. Clond’, Bong-Seop Lee?, Jeffrey J. Yu®, Matthew B. Singia'r',r Takayuki Amano?,
Alexander W. Lamb’, Doniel Drazin®, Babak Kateb?, Eric J. Ley', John S. Yu®*

1Department of Surgery, Division of Trauma and Crtical Care, Cedars-5inai Medical Center, Los Angeles, California, United States of America, 2 Department of
MWeurosurgery, Cedars-5inai Medical Center, Los Angeles, California, United States of America
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1-Octadecanethiol Nanoprodrug

Nanoprodrug preparation and characterization. This chemical schematic shows the molecular,structures
of the individual ibuprofen molecule, the Ibu2TEG complex consisting of two ibuprofen molecules jointed by a
tetraethylene glycol (TEG) spacer, the anti oxidant a-tocopherol,\and the hydrophobic 1-octadecanethiol
which is joined to Cy5.5 (maleimide fluorescent tracer) after emulsification. The final product is represented

on the right hand side of the schematic.




Reactive Oxygen Species Activated Nanoprodrug of
Ibuprofen for Targeting Traumatic Brain Injury in Mice

36 h after intraperitoneal injection

Drug accumulation in
the area of injury.
Crasioap Accumulation of the
drug in the left parietal
- = area is visualized (a)

P ' | using fluorescent
6’ imaging
&‘,- o in the top panels and (b

Nanoprodrug PBS Nanoprodrug by tradltlonal
Conto:no TEH ; ’ y photography and
Pos progratssatosane s , - ' e hemotoxylin and eosin
. : ’ : . staining in the lower
Comparing accumulation for ' Sy pannels.
IV and IP administration.
The injection of Disorganized vascular structures at sl ok =k

nanoprodrug either IV or IP the region of nanoprodrug uptake.

results in similar Representative images from two

accumulation in animals brains showing nanoprodrug uptake

with TBI, while normal on the left column and CD31 staining
. . of vascular endothelial cells on the

animals given nanoprodrug right.

and TBI animals do not

show any bac kg round Outside of the TBI region, vascular
structures exist in normal tubular

flourescence. Brains are arrangements, but these are

oriented with the rostral disorganized within the region of

portion toward the top of the njury. The nuclei are stained with

. DAPI are displayed in blue. Scale bar, TBI: Traumaic bran injury (focal nsuit)
Image 50 mm



CEDARS-SINAI MEDICAL CENTER

NanoProdrug

Bong Seop Lee?, Lei Zhang?, Takayuki Amano?, Nam-Ho Kim?, Hong Qiang Wang?, Minzhi M. Liu?, Paul Lapchak? Maya Koronyo-Hamaoui?, Yosef Koronyo?,
Eric J. Ley®, Morgan A. Clond®, Jeffrey J Yu?, Matthew B. Singer®, Alexander W. LambP®, Doniel Drazin®, Babak Kateb?, Keith L. Black? and John S. Yu?

aNenartment of Neuranlagy & Neurnciirgery_Cedarc-Sinai Madical Center b Denartmeant of Sursery_Cedarc-Sinai Medical Contar

Targeted Chemotherapy
Chemotherapeutic nanoprodrug
% ¥

g

Multi-targeting nanoprodrug

Therapeutic agents (chemos, peptide,
antisense, DNA, RNA, protein), imaging H >
or diagnostic agents

Nanoprodrug of cytotoxic fusion protein GB13

o
o e,
%

anticancer cytotoxic

Adjacent

® Nanoprodrug  ® Nucleus
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The in vivo study in mice demonstrated that the CPT
nanoprodrug passed through the BBB and specifically
accumulated in brain tumor tissue, but not in healthy brain

GB13 comprises a mutated IL13 as a targeting
igand and Pseudomonas exotoxin as an

gliomas express a receptor for I1L13. 1L13 receptor
on gliomas can be used as an active target for
IL13. Mutated hIL13 is less toxic on normal cells.

agent. The vast majority of

NanoProdrug

Nanoprodrug for chemo-immonotherapy

Chemo-Immunotherapy
VEGF. IFN-y.1L10 B7-H1 induced immune suppression
(1) Tumor mici i leads to up- ion of the death 1 receptor
L (PD-1) in tumor-reactive T cells. (2) B7-H1 is an immune suppressive molecule that is
e overexpressedin cancer cells. (3) B7-H1 positive cancer cells become resistant to Fas-
mediated apoptosis despite of high expression of surface Fas. (4) Binding of B7-H1 on
cancer cells to PD-1 on T cells induces resistance of cancer cells against T cell-mediated
killing. (5) The activation of B7-H1/PD-1 pathway induces T cell anergy or promotes T-cell
apoptosis.

roctor functions

- Cancercell . .

Q The nanoprodrug can reverse Inh/ma NP (7 .
cancer-induced immunosuppression, and thus o B > .
Inhibitor '

enhance the efficacy of immunotherapy.
Q The nanoprodrug can reverse
induced

on/mab - (@

and

. e
thus enhance the efficacy of chemotherapy. 9 r

Q The nanoprodrug strategy can be ‘»;:_. S =

used to combine chemotherapy and umor domth -
immunotherapy.

* PD-1/PD-L1 pathway plays a pivotal role in the ability of
tumor cells to evade the host’s immune system.

+ Blockade of PD-1/PD-L1 pathway can reverse cancer-induced
immunosuppression.

tissue:and other organs. While most of the efforts to improve bioavailability

and therapeutic efficacy of drugs have strived to develop
a more water-soluble prodrug, we aimed to design a more

Stroke

Traumatic Brain Injury (TBI)

hydrophobic prodrug that can be transformed into a nanoprodrug

In industrialized countries, traumatic brain injury (TBI) is the leading cause of death in those under the age by
of 45 and traumatic injuries account for a greater number of potential years of life lost than all other
causes of death .
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Non-steroidal anti-inflammatory drugs
(NSAIDs) are a promising

candidate for controlling the effects of
inflammation after TBI. In order to
circumvent the adverse side effects
associated with NSAIDs and improve
bioavailability, various NSAID prodrugs
have been developed through the
formation of bioreversible ester bonds.
The hydrophobic NSAID prodrugs can be
converted into nanoprodrug.

Blood brain barrier in TBI

In TBI, the integrity of the BBB is known to be severely
compromised at the site of injury . The destruction of the BBB
interface can be a direct result of the traumatic injury itself, as
well as due to y of il i

Brain section in OCT Block

via biodegradable bond.

Prodrugs are converted into nanoprodrug by ‘
hydrophobic selfassembly of prodrugs.

The formation into nanoprodrugs generates a large
reactive surface area on which the interaction
between hydrolytic enzymes and prodrugs
can take place.

related i ic di and y H
y ion. This ility may a i AthEImer
opportunity to Alzheimer's disease (AD) is a progressive and invariably fatal
deliver drugs to the site of injury . d i i ized by a p i i ion of
and The pi i ion of AR

aggregates via a fibrillation process is widely believed fundamental to initialize the :
neurodegenerative pathology and trigger a cascade of events, which include neurotoxicity, oxidative stress and : has o

of AD.

during the p

i T

@ Nanoprodrug No EPR effect

EPR effect in TBI

The phenomenon of failing vascular barrier activity has
been described in oncology literature as the enhanced.
permeability

and retention (EPR) effect . Although

the etiology for the EPR effectis

different in TBI than it is in tumor,

the effect is the same .

EPR offect

€y5.5-nanoprodrug

Monoclonal antibody Merged
against AR

Podrugs are degraded into drugs by
hydrolytic/ enzymatic breakdown

Studies have indicated that curcumin can interact
with high affinity to oligomeric AB1-42, and inhibiting

tPA-NSAID nanoprodrug

for the treatment of AIS Acute ischemic stroke (AlS) s the third leading cause of death and
the leading cause of adult disability in the USA. Tissue plasminogen
activator tPA (Alteplase) is currently the only FDA-approved
treatment of acute ischemic stroke. tPA promotes thrombolysis
by activating the endogenous fibrinolytic system: tPA catalyzes the,
conversion of plasminogen to plasmin, which in turn degrades
fibrin and leads to clot lysis and cerebral reperfusion. Blood brain
barrier in the ischemic brain is significantly leaky and permeable.

1147 has the ability to enhance memory in normal animals as well
as to prevent memory deficits in AD transgenic mice. The
phic and memory- il ivities of 1147 are

associated with an increase in brain derived neurotrophic factor
(BDNF) levels and the expression of BDNF responsive proteins, the
9% enhancement of LTP, synaptic protein preservation, the reduction

© of markers for stress and i ion, the ion of
* amyloid plaques, and lower levels of soluble AB1-42 and AB1-40.

1187 NSAID nanoprodrug

CNBO001 NSAID nanoprodrug

* The nanoprodruj

such as A

BBB into the brain and thus the

is a ROS scavenger.
* The nanoprodrug is anti-inflammatory.
* The nanoprodrug has an anti-amyloid function.

s disease and amyotrophic lateral sclerosis (ALS) are characterized by neurovascular "
dysfunctions and defective BBB function. We hypothesize that the defective BBB may facilitate the transport of the nanoprodrug through

its ion and pting the existing plaques, and partially cNBoot

restoring the distorted neuritis. As most neurodegenerative diseases, AD is -
ized by ive i ion and production of reactive oxygen = 2

species (ROS). a-Tocopherol

CNB-001 is neuroprotective in a variety of nerve
cell toxicity assays, including excitotoxicity,
oxidative stress, amyloid toxicity, and glucose
starvation. It activates CaMKIl by a cAMP-
A . i the
induction of hippocampal LTP, and

AB aggreg
inflammation and ROS.

inthe AB such as

isorally_active in a rat object
recognition test for memory.
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Novel method for visualizing and modeling the spatial distribution of
neural stem cells within intracranial glioma

David Lin, ! Joseph Najbauer,® Paul M. Salvaterra,® Adam N. Mamelak,-? Michael E. Barish,”
Elizabeth Garcia,” Marianne Z. Metz," Stephen E. Kendall,® Marisa Bowers,>® Babak Kateb,

a,b,%

Seung U. Kim,"® Margaret Johnson® and Karen S. Aboody

Neural Stem Cell have tumor-tropic properties
Analysis of visualization & quantification of the spatial distribution of Tumor-tropic NSC in mouse glioma model
We used mathematical modeling in order to predict therapeutic efficacy of representation NSC based glioma theray
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Fig. 3. Validation of tumor boundary estimation algorithm. (a, ¢) Single optical sections obtained from confocal microscope at 20% showing CM-Dil-labeled
NSCs (red), nuclei (blue), and eGFP-expressing tumor cells (green). Scale bar= 100 pm. (b, d) Scatterplots of points marking the estimated tumor boundary
outputted by the tumor boundary estimation algorithm in panels a and ¢, respectively. The shapes of these scatterplots matched the ¢GFP labeled tumor boundary

in panels a and ¢




Visualization and
guantification modeling of
NSC distribution for brain
mapping and
therapeutics.



High Performance UV Imaging Technology:
NASA-JPL's Delta doping Technology
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NATIONAL LABORATORY

Smart Microscope & Supercomputing Project:
Babak Kateb, Ray Chu, Lakshman Prasad, Frank Alexander, Shouleh Nikzad
and Keith Black

How surgical cases, artificial intelligence , Pattern Recognition and Meta
Data, could help predict diseases behavior and response to a treatment
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Conclusion:

1.Application of computer science in_brain mapping and therapeutics, Nanoneuroscience,
nanoneurosurgery and nanobioelectronic will be revolutionizing the field of clinical neuroscience in
next decade though none/less invasive targeted therapies for the neurological disorder;

2.Advance therapeutics could ONLY be provided to the patients if government, academia, industry
and private partnership take place.

3. Scientists must be involved in shaping brain policy and help standardize the neurotechnologies.

4. Development of advance therapeutics and intelligent microscopy only possible through
partnership and collaborations.

5. We are advocating for funding and creation of Global Alliance for NanoBioElectronics'between
EU-USA (Horizon 2020 nanomedicine)



Thank you
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