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ll PPiioonneeeerriinngg nnaannoommeeddiicciinnee.. NNaannoobbiioottiixx is an emerging nanomedicine company combin-
ing dramatic advances in nanotechnology and molecular biology to develop nnaannooXXrraayy™™— a
technology platform that is expected to be turned ‘‘oonn’’ and ‘‘ooffff ’’ outside the body to selectively treat
a variety of cancers safely and noninvasively.NanoXray consists of non-drug nanoparticles, designed
to be introduced by injection, which then attach themselves only to specifically targeted cancer
cells. NanoXray nanoparticles are comprised of two parts: (1) an inorganic core which, through
outside-the-body activation, is designed to cause destruction of the targeted cancer cells via a phys-
ical reaction, and (2) a coating layer on the surface that prevents interaction with biology and
increases the targeting of cancer cells. After accumulation in targeted cancer cells, the core of the
nanoparticles is activated by applying an external energy source—an X-ray—triggering the
nanoparticles to attack only the cells they are attached to—cancer cells. In short, tthhee ggooaall iiss ttoo
ttrreeaatt ccaanncceerr wwiitthh aann iinnjjeeccttiioonn aanndd XXrraayy. The targeted mechanism of action explains the accu-
racy of nanoXray’s medicinal activity and expected excellent tolerance by the body. Because ther-
apeutic activity is triggered externally, this implies ttoottaall ccoonnttrrooll of the nanoXray cancer therapy.

ll  NNaannooXXrraayy™™,, ddeessiiggnneedd ttoo rreessoollvvee ccaanncceerr tthheerraa ppyy’’ss bbiiggggeesstt lliimmiittaattiioonn.. Use of
NNaannooXXrraayy is intended to resolve radiation therapy’s biggest drawback: destruction of healthy tis-
sue and its subsequent deleterious side effects when a high dose of Xray is necessary. The core
of a nanoXray nanoparticle is an inactive and inert substance—not a drug—that can subsequent-
ly be activated in order to locally (intratumor) increase the dose of Xray, which is then expected
to lead to higher efficiency. After nanoXray nanoparticles accumulate in the target tissues, a stan-
dard X-ray is applied that is intended to generate a local therapeutic effect,designed to destroy only
the targeted tumor cells. This mechanism suggests ttoottaall ccoonnttrrooll of the intended therapeutic effect.

ll  BBiigg pprroobblleemm,, eelleeggaanntt ssoolluuttiioonn.. One in four deaths in the U.S. is from cancer,making it the
second-leading cause of death after heart attack. NanoXray offers a dramatic innovation in can-
cer therapy, based on a technology that is designed to allow ddeessttrruuccttiioonn ooff ccaanncceerr cceellllss oonnllyy.
NanoXray thus offers a new treatment weapon that could be used alone,or in concert with exist-
ing anticancer protocols: chemotherapy, surgery, and immunotherapy. Because nanoXray does not
interact with healthy cells, it is expected to pprreevveenntt tthhee ttooxxiicc ssiiddee eeffffeeccttss associated with
chemotherapy. Additionally, nanoXray offers the potential of an ““oonn//ooffff”” tthheerraappyy, because the
nnaannooppaarrttiicclleess bbyy tthheemmsseellvveess aarree nnoott aaccttiivvee; there is a need for physical stimulation of these
compounds, with an Xray, after injection. Efficacy is expected to be proportional to the duration
of activation and the number of nanoXray sessions. Taking into account the mechanism of action
of nanoXray, it is expected that administration of nanoXray will not have to be chronic, thus pre-
venting the risk of an immune response and toxicity by accumulation. Indeed, use of nnoonnttooxxiicc
nanoXray compounds should ddeeccrreeaassee tthhee rriisskk ooff aaddvveerrssee eevveennttss, allowing the use of hhiigghh--
eerr ddoosseess, leading to ssuuppeerriioorr aannttiiccaanncceerr aaccttiivviittyy.
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nn aa nn oo XX rr aa yy ™™  PP ll aa tt ff oo rr mm .. .. ..

Prostate
Cancer

The most
common
cancer, after
skin cancer, in
American
men.

Breast
Cancer

Worldwide,
the second
most com-
mon type of
cancer after
lung cancer.

Colon
Cancer

Second lead-
ing cause of
cancer relat-
ed death in
the Western
world.

Lung
Cancer

Most com-
mon cause of
cancer relat-
ed death in
men annually
worldwide.

HHeerraallddiinngg tthhee EErraa ooff nn aa nn oonn aa nn ooXXrrXXrraa yyaa yy™™

Pancreatic
Cancer

Early diagno-
sis is difficult,
because
symptoms are
non-specific
and varied.

The nanoparticles that comprise the nn aa nnooXXrraayy™™ platform allow for an
extensive combination of therapeutic modalities and malignant pathologies.

NNbbttxxrr33, the first product to be developed from the nanoXray pipeline,
also is the first-in-class product to be activated by radiotherapy.

Below are the intended initial indications for Nbtxr3.

           



Groundbreaking nanoXray™ cancer therapy may
enable the precise ‘on/off’ and selective extermination

of cancer cells practically anywhere in the body:

TREATING CANCER WITH ONE INJECTION AND AN X-RAY? 

“Our platform
technology,
nanoXray,
will allow the
precise destruction
of cancer cells via
the controlled
application of an
outside-the-body
energy source—
an X-ray,” 

says Laurent Levy, PhD,
co-founder and CEO
of Nanobiotix, and

co-inventor of nanoXray™.

Nanomedicine is the medical application of nanotechnology. Nanotechnology
allows the manufacturing of matter at any scale, ranging from single atoms and mol-
ecules to micrometer-sized objects. Its application in biology is potentially very large:
from new diagnostic tests in vitro or in vivo to novel delivery methods that improve
the efficacy of pharmaceutical therapy; from reducing drug- and radiation-therapy
side effects to making drug administration much more convenient. These applica-
tions exploit nanotechnology to improve the quality and sensitivity of a wide variety
of different technologies in order to create new approaches for drug delivery and
imaging, with novel targeted agents too. In fact, for the most part, nanotechnology
in medicine has an enabling function in many different areas.

Nanobiotix has explored other fields, enabling the use of
nanomaterials as the “active product” with therapeutic pur-
poses. The Company has successfully integrated two worlds,
the promising nanotechnology industry and medicine. It is
developing NNbbttxxrr33 (its patented nanoparticle) as a non-drug
agent able on its own to kill tumor cells. Nbtxr3 nanoparticles
can be injected into cancer patients at a tumor site and taken
up by cancer cells—but not normal cells and tissue. Then
patients would undergo a standard X-ray procedure that
would  “switch on” the destructive capability of the nbtxr3
nanoparticles, causing the membranes of cancer cells to rup-
ture. “NanoXray, in short, allows for the controlled generation of physical reactions in
targeted cells triggered by the application of an external energy source—a standard
X-ray. This may have significant ramifications for cancer therapy in the not-too-dis-
tant future,” says PPaarraass NN.. PPrraassaadd,, PPhhDD, executive director of the Institute for
Lasers, Photonics and Biophotonics at SUNY (Buffalo) and one of the world’s lead-
ing authorities on nanotechnology.

EEaarrllyy DDaattaa IImmpprreessss OOnnccoollooggiissttss
“Preclinical data involving nanoXray are very impressive,” says DDrr.. JJeeaann BBoouurrhhiiss,
MD, PhD, Head of the Radiation-Oncology Department at Institut Gustave-Roussy,
one of the largest cancer centers in Europe.“To date, we have evaluated the phar-
macodynamic of nanoXray in mice bearing colon tumors after intravenous injection
of nanoXray nanoparticles.Their accumulation takes place principally in the tumor,
between 8 and 16 hours after injection.This active overloading in the tumor com-
pared to healthy organs demonstrates the specificity of nanoXray as a cancer treat-
ment. The selective biodistribution and rapid clearance of the nanoparticles suggest
that nanoXray could be very suitable for selectively fighting a wide variety of cancer.

“Between 50 and 60 percent of cancer patients are treated with radiotherapy,
which is used to treat localized solid tumors, including breast, head and neck,bladder,
lung and skin cancers,” adds Dr. Bourhis. “Radiation therapy, of course, requires a
stream of high-energy gammas rays, for example, to kill cancer cells, which, unfortu-
nately, affects both cancer and normal cells. Wouldn’t it be wonderful if we could
selectively treat only cancer cells, while avoiding destruction of normal cells?”  n
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The Nanobiotix leadership team
believes that the nanoXray™
platform has the potential to treat 
a variety of cancers with
an injection of patented
nanoparticles that are activated 
by an X-ray.

“NanoXray is not toxic in
animals, so we expect
very good patient
tolerance and an increase
in efficacy that will kill
more tumor cells.” 
Kader Boussaha
Co-Founder and COO
Nanobiotix

“NanoXray offers a new
modality of cancer care:
a breakthrough allowing
destruction of cancer cells
by physical, not chemical,
mechanisms.”
Elsa Borghi, MD
Chief Medical Officer
Nanobiotix

“A new approach to
treating cancer is needed.
NanoXray is the first
product in its class that,
by itself, will play the
pivotal therapeutic role.”
Christophe Douat
Matignon Technologies
Nanobiotix investor

“The company has
mastered the critical 
synthesis issues related to
nanoXray— 
reproducibility, scalability,
and stability.”
Patrick Langlois
PJL CONSEILS
Nanobiotix Chairman

“NanoXray has demon-
strated outstanding safety
in preclinical tests, with
even a single dose making
possible significant tumor
growth delay.”
Paras N. Prasad, PhD
SUNY
Nanobiotix science adviser

Tiny Sc ience, Big Time Cure

           



‘‘3300--SSoommeetthhiinngg’’ NNaannootteecchh MMaasstteerrmmiinndd
LLaauurreenntt LLeevvyy WWaannttss TToo PPllaayy tthhee SSeemmiinnaall
RRoollee IInn MMaakkiinngg CCaanncceerr TTrreeaattmmeennttss MMoorree
EEffffeeccttiivvee,, LLeessss DDeeaaddllyy TToo HHeeaalltthhyy TTiissssuueess

LAAUURREENNTT LLEEVVYY,, PPhhDD,, has a deep
understanding of the technical, scientif-
ic, intellectual property and marketing

issues associated with nanotechnologies,
because he has been working—and achiev-
ing—in these areas for more than a decade.
His ppiioonneeeerriinngg rreesseeaarrcchh at the frontier of
molecular biology and physics has empowered
him to develop a number of pprraaccttiiccaall aappppllii--
ccaattiioonnss, not the least of which is
nnaannooXXrraayy™™, the technology foundation of
NNaannoobbiioottiixx, which is focused on making pos-
sible a whole nneeww eerraa iinn ccaanncceerr mmeeddiicciinnee.
Dr. Levy has worked for many years as a con-
sultant in business development and in the
implementation of nanotechnologies with
major companies, including SSaannooffii AAvveennttiiss
(an international pharmaceutical giant),
GGuueerrbbeett (a multinational medical imaging
company), and RRhhooddiiaa (a global specialty
chemicals company), as well as start-up
biotechs. He is the president of the FFrreenncchh
TTeecchhnnoollooggyy PPllaattffoorrmm ooff NNaannoommeeddiicciinnee
and is involved with many international groups
working in the field. The author of 35 interna-
tional publications and communications, Dr.
Levy holds several patents and completed post-
doctoral work at the IInnssttiittuuttee ffoorr LLaasseerr
PPhhoottoonniiccss aanndd BBiioopphhoottoonniiccss,, SSttaattee
UUnniivveerrssiittyy ooff NNeeww YYoorrkk ((SSUUNNYY)),, BBuuff ffaalloo.
Dr. Levy holds a PhD in Physical Chemistry spe-
cializing in Nanomaterials from Pierre et Marie
Curie University-CEA, and a DEA (first doctoral
diploma) in Condensed Matter from UPVI-
ESPCI (Paris).

DR. LAURENT LEVY
Co-Founder and Chief Executive Officer

AA DDEECCAADDEE OOFF PPIIOONNEEEERRIINNGG TT HH EE MMAARRRRIIAAGGEE OOFF MMOOLLEECCUULLAARR
BBIIOOLLOOGGYY AANNDD PP HH YYSS IICCSS... DR. LEVY WANTS TO BE ABLE TO TREAT
CANCER ALMOST ANYWHERE INSIDE THE HUMAN BODY—WITH AN
INJECTION AND XRAY... FOR STARTERS. “I was raised to be curious and
pragmatic. I’ve always had an interest in learning how things work. And I have
also been interested in exploring the unknown. When I was young, I said to my
parents: ‘Okay, people say that the universe is infinite, but what is after it?’ Until
I was 25, I was pretty bored by all my studies,” admits Dr. Levy. “But after years
of university studies, something just connected for me: I could understand
enough of physics, chemistry and biology to do something with this combination,
something perhaps that had not been done before. So I started my doctorate,
and at the end I began to develop my own vision about using nanotechnology to
treat cancer.”  At a nanotechnology-focused scientific meeting in France, Dr. Levy
sought out DDrr.. PPaarraass PPrraassaadd, Director of the renowned Institute for Lasers,
Photonics and Biophotonics at SUNY in Buffalo, told him what he wanted to do,
and Dr. Prasad said, ‘Why not?’  “I quickly enrolled at SUNY to complete my
PhD,” says Dr. Levy. “From the start, Paras and I were on the same wavelength.
Fortunately for me, he is one of the giants working in the nanophotonic and
nanobiotech field.”

DDRR.. LLEEVVYY ’’SS BBIIGG PPLLAA NN SS FFOORR HHIISS  TTIINNYY SSCCIIEENNCCEE::
VVAALL IIDDAATTIINNGG AA NN EEWW MMOODDAALLIITTYY OOFF CCAANNCCEERR TTRREEAATTMMEENNTT
One nanometer, which is one-billionth of a meter, spans 10 atoms. Put another
way... “How small do we mean by nano?  Let’s take a trip down the powers of
ten: a dime is 1,000 microns thick, a human egg cell is a tenth of that, a red
blood cell is a tenth of that, a nerve axon is a tenth thinner still, and you can fit
ten viruses along that axon’s diameter. Now we’re down to 100 nanometers. A
cell’s membrane is a tenth as thick as that, a DNA strand is a fifth as thick as
that, and an amino acid is a third of that. Now we’re down to one nanometer.”
(Source: Stephan Herrera,“The Big Science of Nanomedicine”, Red Herring Mag.,
Oct. 30, 2000)

NNAANNOOMMEEDDIICCIINNEE EE VVOOLLUUTTIIOONN:: ““NNAANNOOXXRRAAYY™™”” ——
TT HH EE NNEEXXTT BBIIGG TTHHIINNGG IINN CCAANNCCEERR TTHHEERRAAPPYY?? ??
NanoXray™, co-invented by Dr. Levy and Dr. Prasad, is designed to circumvent radia-
tion therapy’s biggest drawback: destruction of healthy tissue and other subsequent
deleterious side effects on the human body when a high dose of radiation is neces-
sary to destroy the targeted tumor(s). The core of a nanoXray nanoparticle is an
inactive and inert substance—not a drug—that can subsequently be activated in order
to locally (intratumor) increase the dose of Xray, which is then expected to lead to
higher cell death and efficiency. After nanoXray nanoparticles accumulate in the tar-
get tissues, a standard X-ray is applied that is intended to generate a local therapeutic
effect, designed to destroy only the targeted tumor cells and not harm surrounding
healthy tissue. “ This ttoottaall ccoonnttrrooll of the intended therapeutic effect is the holy
grail,” insists Dr. Levy. n
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Technology Profile

About 20,000
particles would
fit along the
edge of a dime.

The nanoXray™
particle is made
of a nanocrystal
(dense, highly
organized core)
surrounded by a
thin amorphous
coating.

One injection
NanoXray™ particles are
injected directly into the tumor
site, where they accumulate
within cancer cells.

Turned on
The particles function only when
“turned on” by outside X-rays
during radiation therapy.

Small wonders
The nanoXray™ technology developed by Nanobiotix uses miniscule particles to dramatically improve
the efficiency of radiation therapy in the treatment of cancer.

CANCER
CELLS

X-RAY

CORE

DNA

FREE
RADICALS

X-ray energy is highly
absorbed by the particle,
due to its heavy oxide core.

1

Electrons and free
radicals produced
by the physical
reaction damage
the cell’s DNA
and structures,
leading to death
of the cell.

2

A tiny device
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